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Abstract: Silver nanoparticles have been formed with two different methods: by reduction of Ag*ions from AgNO,
aqueous solution and reduction of Ag™ ions obtained by electrolysis in a pure water by using ultrapure Ag electrode.
Glutathione and ascorbic acid have been used as reductive redox agents. The preparation has been conducted by
mixing aqueous solutions of reactants at different concentrations. Formation of colloidal solutions containing silver
nanoparticles has been confirmed by electrochemical, spectroscopic, and microscopic techniques. By applying UV-
Vis spectroscopy the formation of nanoparticles has been supported with the localized surface plasmon resonance
absorption peak at 350 nm. The morphology and dimensions of the formed silver nanoparticles have been studied by
inspecting microphotographs collected by atomic force microscopy. The decrease of the concentration of the free
Ag” ions following the reduction with the reductants has been measured by anodic stripping voltammetry using
square-wave voltammetry as a potential modulation form. As a result of addition of reductive agents, a colloid of
silver nanoparticles is formed, which is not prone to detection with anodic stripping voltammetry. The problem was
circumvented by using an excess of glutathione, causing adsorptive accumulation of silver nanoparticles at the
electrode surface, thus enabling anodic oxidation and voltammetric detection of silver particles.

Keywords: nanoparticles, silver, glutathione, ascorbic acid

CHUHTE3A U KAPAKTEPU3AIIMJA HA CPEBPEHU HAHOYECTUYKH

Jleon CtojanoB
WuctutyT 3a xemuja, [IpupoaHo-maTemaTiuku gakynret, YHauBep3urer ,,Cs. Kupun u Meroauj“Ckornje,
PC Makenonuja
Heme Cannx
UnctutyT 3a xemuja, [Ipupogno-matematiuku dakynret, Yausepsurer ,,Cs. Kupun u Meroauj“Cxkomje,
PC Makenonuja
BasenTun Mupueckn
WnctutyT 3a xemuja, [Ipupogno-matematiuku dakynret, Yausepsurer ,,Cs. Kupnun u Meroauj“Ckomnje,
PC Maxkenonuja, valentin@pmf.ukim.mk

Ancrpakt: CpeOpeHnTe HaHOYECTHUKN Oea CHHTETH3NPaHH CO MTOMOUI Ha J[Ba Pa3IMuHN METOIM: IPEKy PEeAyKIIHja
Ha Ag" jonn o Bomuu pactopu Ha AGNO; u penykiunja Ha Ag’ joHH T06HMEHH CO eNeKTPONIM3a BO XeMUCKHU YHCTA
BoJia co ynortpeba Ha ynTtpauucra Ag enexrpoaa. [TIyTaTHOHOT M ackopOMHCKaTa KUcelIHHa O6ea yrmoTpeOeHn Kako
penykuucku cpencrsa. PopMupameTo Ha KOJIOWIHUTE PAaCTBOPH Ha CpeOpEeHH HAHOYECTHUYKHU Oellle MOTBPAEHO CO
EJIEKTPOXEMHCKH, CIIEKTPOCKOIICKM W MHKPOCKONCKM TexHHKH. Co ymoTrpeba Ha YJNTpaBHOJICTOBA M BHJUIMBA
CHEKTPOCKOIH]ja, BO CIIEKTapoOT jacHO ce 3a0eNexyBa 10jaBa Ha allCOPIIMCKH MaKCUMYyM IpH OpaHOBa JOJDKHUHA OJT
350 nm, koj ce MOKM Ha pE30HAHIMja HA JIOKAJIM3UPaHH MOBPUIMHCKH IUIa3MOHH. [Ipeky aHanmu3a Ha
MuKpocdoTorpadunTe 10O0MEHN CO MHKPOCKOI Oa3upaH Ha MeTyaTOMCKH CWIIM Oemle mpoydeHa Mopdoiorujata u
roleMHHaTa Ha 4ecTHukuTe. HamanyBameTo Ha KOHIEHTpaluujata Ha cioboauute Ag® jOHH, OJHOCHO HHMBHATA
penyknmja U TpaHchopmanyja BO cpeOpEeHU HAHOYECTHYKM Oele JTOoKakaHa CO aHOJHA CTPHUIMHT KBaJpaTHO-
OpaHoBa BoJTaMMeTpHja. ENeKTpoXxeMHCKOTO IETEKTHPame Ha CO3/aIeHUTEe CPeOPEHN HAHOYECTHYKH € BO3MOXKEHO
CO HMBHA aTCOPIIIMja HA MOBPIIMHATA OJ] €JIEKTPOIaTa BO BUIIOK HA TIyTaTHOH.

Knyunu 300poBH: HaHOUECTHYKH, cpeOpO, IITyTaTHOH, aCKOPOMHCKA KHCEIHHA
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1. BOBE/]]

Bo TekoT Ha W3MHMHATUTE JELEHUM HAHOTEXHOJIOTHjaTa € BO (DOKYCOT Ha HayYHMOT HHTEpeC, INPH IUTO
(GyHOaMEHTAJIHUTE HaydYHH HCTpaXyBama C€ IJaBHO (OKycHpaHM Ha MeXaHM3MUTE Ha (opMHupame Ha
HAaHOYECTUYKUTE, HUBHATA XeMHCKa MoaudHKalnuja W peakTUBHOCT. ['0eMHOT HMHTepec 3a HAaHOYSCTHUKHTE Ce
JOJDKM Ha HUBHHUTE YHHUKaTHH CBOjCTBA KOM C€ APACTUYHO Pa3IM4YHH O]l CBOjCTBAaTa HA MCTHTEC MATEPHjAIH BO
MaKpOCKOIICKH 00uK. Kako pe3ynTaT Ha HUBHAaTa HEBOOOWYAcHA XEMHUCKA PEAKTUBHOCT, MOXKHOCT 32 HOBPILMHCKA
XeMHCKa MOIU(UKAIHja, aTCOPITHBHOCT, AICOPITHUBHOCT, MU(PY3MOWIHOCT HWTH., HAHOMAaTepHjalnTe HaoraaT
IIMpOKa TPUMEHa BO MHOTY O0JacTH Of HayKaTa W MOJEpHaTa TEXHOJIOTHja, BKIyYyBajKH ja MEIWIIMHATA,
eJICKTPOHMKATA, OTITHKATA, TEXHOJIOTHjaTa Ha HOBU MaTepHjalld, XeMUCKUTE CEH30PH UTH.

Cpebpenute HaHouecTHukH (anen. Haszue: Ag-nanoparticles (Ag-NP)) ce npenmeT Ha HCTpaKyBame BO OBaa CTYAHja
[1-3]. OBoj Bun yYecTHYKH MMaaT IIHPOKA MPUMEHA BO MEMIMHATA 3apaJd HUBHUTEC aHTHOMOTCKH CBOjCTBA U
MajlaTa TOKCHYHOCT. AHTHOMOTCKOTO [€jCTBO € Ba)KHO 3apajyl MOKHAaTa 3aMeHaTa Ha HEKOM KOMEpIHjalH!
antuOnoTnnu. OBa € eHa O/ INIaBHUTE NMPUYHMHU 32 TOJIEMUOT HaydeH MHTEpEeC 3a 0BOj B HaHOYecTHYKH. Cenak,
Mopa Ja ce CIOMHE M morpebata OJf IOrojeMO BHHMaHME BO H3y4yyBamkbeé HA HUBHaTa IIOTEHIMjaJiHA
LUTOTOKCHYHOCTA, CO OIVICA Ha TOA INTO OpOjOT Ha KBAIUTSTHH CTYAWH BO OBaa OOJACT € Mall M HCIUTYBambaTa
[JIABHO ce Bpiiar “in vitro” [4].

Opaa cTyauja ¢ HacOYCHa KOH ANITEPHATUBHH, CKOJIOIIKO NpH(aTINBH METOIH 32 CHHTE3a, KaJie CHTEe PearcHCH 3a
peayKkidja Ha cpeOpeHHTe jOHH JO €IEMEHTapHO cpeOpo BO OOJNHMK Ha HAHOYECTHYKU Ce OHMOJOIIKH aKTUBHU U
HETOKCHYHHU CYIICTaHIHU 32 JKUBHTEC OPraHM3MH, Kako WITO ce TpunenTunoT riyrathoH (GSH) m ackopOuHcka
KHCEJTHHA.

2. CHHTE3A

CpebOpeHuTe joHH, MITO ce TpeKypcop 3a gobuBame Ha AQ-NP, ce nobuenu Ha nBa HauwmHa: (i) oa craHmapaHU
BOJIHM PacTBOPH Ha cpebpo numpam u (ii) co erexmponusa, OMHOCHO €IEKTPOXEMHUCKA OKCHIANM]ja Ha YITpaunucTa
cpeOpeHa aHO/a BO IEeCTUIIPaHa BOJA.

['1yTaTHoH € TpUOENTHA KOj Ce COCTOM Ol 3 aMHHOKHCENIMHH. TIIMIWH, LUUCTCeHH W TIIyTAMUHCKA KHCEIHHA.
['TyTaTHOHOT € Ba)XHEH €HIOT'eH aHTUOKCHIAHT, KOj Ce CO3/1aBa BO YOBCUKHTE U PACTHTESIHUTE KJICTKH, a IPUCYTCH
e ¥ Bo Hekou Oaxtepun. GSH mma penykiucky cBOjcTBa 3apIy HEroBaTa CIOCOOHOCT Jia Ce€ OKCHUAMpA M Ja TPpaiu
IUCYI(OUIHA XEMHUCKH BpPCKH, ogHOCHO GS-SG momekynckn obmmk. Onx apyra cTpaHa, MPUCYCTBOTO Ha BHCOKO
peaktuBHa THOJHA rpyna (-SH), HO U Ipyrute QyHKIMOHAIHY Ipyny, Kako mrto ce aMmuuo (-NH;) u kapbokcunnara
rpyna (-COOH), mpumonecyBa 3a ¢popMmuparme Ha ciabu BPCKH CO MOBpIIMHATA HA CPeOPOTO M CO TOA JIECHO Ce

[ NH;

Ho H Ao
"(I,"/"Nn

N
[¢]

o O

+ Ag"NO3~

aTcopbupaar Ha Ag-NP.

Cnuka 1. Cunmesa u cmadunuzayuja na AQ-NP co erymamuon 6o
pacmeop Ha cpebpo Humpam.

OBHue HHTEpAKIMH C€ O] CJICKTPOCTATCKa MPHpPOJa Mery MapiiyjasHo

HETaTHBHHUOT TTOJTHEXK Ha -SH u

-COOH rpymute cO TO3WTUBHHOT TIIOJHEX MITO ja OMKPYXyBa

nospmrHaTa Ha AQ-NP [5]. Orryka, GSH rcTtoBpeMeHO € peayKIHCKO 1

CTaOMIIN3AIUCKO CpeacTBO (Ci. 1).

L-ackopOuHCcKka kucennHa (ButamuH C) € OpraHCKO COCMHEHUE

‘ KOC HMa PEIyKIMCKH CBOJCTBA M €ICH OJf [JIABHUTE €r30rCHU

RRL PR AHTHUOKCHJIAHTH BO YOBEUKHOT MeTabonu3aM. ACKOpOMHCKATa KUCEIINHA

i o MOXe J1a OJ1ajie eeKTPOHH (OTTyKa M yJOraTa Ha aHTHOKCHJAHT) IIPH

IITO Ce OKCHAMpA 10 ACXHIPOACKOPOMHCKA KHUCEaHHA. [IPpeHOCOT He

€JIEKTPOHM € Op3, U OBa CBOjCTBO ce KOPUCTH 3a cuHTe3ata Ha AQ-NP. MeryToa, kako HajITOBOJIEH HAUYWH 3a CHHTE3a

€ yrmotpeba Ha cMeca O] TIIyTaTHOH U aCKOPOMHCKA KUCEJIMHA, TIPHU IITO PpEAyKIHjaTa Ha CpeOpEHNTE jOHH TJIABHO CE€
BpILIK CO aCKOPOMHCKA KHCEIIMHA, 8 CTAa0MIN3aIijaTa Ha JOOMEHUTEe HAHOYECTHYKHU CO TIYTaTHOH.

3. PE3VJITATU U JUCKYCHJA

WHrepakiyjata Ha eJEKTpOMarHETHUTHE OpaHOBH CO CpeOpEHHWTE HAHOYECTHUKH pe3yJiTHpa co I0jaBa Ha
arncopnuuoHeH makcumyM Bo UV-Vis cnekrpanHoto moxpadje (ci. 2). Ancoprnuuckn makcumym Ha Ag-NP
CHHTETH3UPaHu co peaykuuja co GSH (kpusa 2) u cmeca oq GSH u ackopOuHcka kucennHa (kpusa 3) Ha 350 nm
yKaXyBa TPUCYCTBO HA HAHOUECTHYKH co cdepHa (opma. Bo pacTBOpOT BO Koj 3a peaykiuja Ha AQ™ joruTe u
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crabummzanuja Ha AQ-NP e nomameHa camo ackopOuHcka kucenuHa (4), He ce 3aleniexyBa arcCOpIIMOHEH
MakcumyM. Criopes Hamurte pe3ynTtati cuHTe3aTa Ha AQ-NP co ackopOWHCKAa KHCETHHA € BO3MOXHA CaMO KaKo
CPEICTBO 3a peAyKIdja, HO MPHUTOAa HEOMXOJeH ¢ cTabmmmiarop kako mro ¢ GSH xoj ke ja crpeun cnoHTaHaTta
arperaiyja Ha YeCTUYKHTE.

—  agjom () Cnuxka 2. UV-Vis cnexmpu na Ag* jomu (1) u Ag-NP
2 N cunmemusupanu co GSH (2), Ag-NP  cummemusupanu co
Ao st seepomes e O gexopbuncka kuceauna (4) u Ag-NP cunmemusupanu co cmeca 00
L ol . () GSH u ackopbuncka xucenuna (3) u caena npoba 8o Koja uma camo
== T GSH + acxopbuncka xucenuna (6ez AQ” jonu) (5).

Ag' + ackopGuucka kuc. (4)

Arcopbania

T T
300],-pa.m,,amma(;jm‘}>00 PactBopure Bo kom AQ-NP Gea cuHTeTH3UpaHU
TPrHYBajKH O eNeKTpOXeMHCKH co3faaenute Ag’ joHHm co
NOCTAllKa Ha eJIEKTPONn3a, Oca aHAIU3HPAaHH CO MUKPOCKOIHMja 3aCHOBaHA Ha aTOMCKH CHIM (aHe. Hasug atomic
force microscopy (AFM)). Ha ci. 3 mpukaxaHu ce THIHIHA MUKpOdoTOorpadun Ha Baka JOOHMEHH HAHOYCCTHIKU
co ynotpeba Ha GSH (1), ackopOuncka kucenunHa (2) W cMeca OJf ABETE CYICTAaHIU KaKO PEAYKIHCKO U

CTa6J’II/ISI/Ipa‘IKO CpCACTBO.

Cnuxka 3. 3D muxpogomozpagpuu 00 cunmemusupanu Ag-NP mpenysajiu
00 AQ” jouu xou ce Oobuenu npexy erexmponusa u HUGHa peoyKyuja u
cmabunuzayuja co ynompeoa na GSH (1), ackopbuncka xucenuna (2) u
GSH + ackopbuncka xuceauna (3).

OBHe pe3ynTaTH HEOBOCMHCIECHO NoTBpAyBaar neka  Ag-NP moxe
YCHEIIHO J1a ¢ CHHTETU3MPaaT CO IOCTAINlKa Ha EJIEKTPOJIN3a BO XEMUCKH
YHUCTa BOJA, KOPUCTEJKH yIATpAdnCTa cpedpeHa aHoJa, BO KOMOHWHAIIHMja CO
OHMOMOJICKYJIN TITyTATHOH M aCKOPOMHCKA KHCEITHHA.

CHEeKTPOCKONICKATE W MHKPOCKOIICKHTE TEXHHKH 00e30enyBaaT
HHPOPMAIMH BO BPCKa CO CBOjCTBaTa W MoOpQoJorujata Ha TOOHUCHHTE
HaHOYeCTUUKH. HUBHHMOT TJIaBeH HEJOCTATOK € IITO HE OBO3MOXKYBaaT

o000 oot 000 - 0010 aHaJIN3a Ha KOJMYECTBOTO HA CO3JaJICHH HAaHOUECTHYKH, T.€. KOJKaB Jel
0]l JOHHTE Ha METAJIOT CE PEAyLHPaaT BO YECTHYKU CO HAHOJUMEH3HH.

OmnpenenyBame Ha KOJMYECTBOTO Ha CPeOPEHH jOHH BO CHCTEMOT, KAaKO M HUBHOTO TPOLICHE 3apaiu
¢dopmupame Ha AQ-NP Oerire HampaBeHO cO COPOCTHIMPAHA EICKTPOXEMHCKAa TEXHHKA IMO3HATA KAKO aHOIHA
CTPHMIIMHT KBaJpaTHO-OpaHOBa Bontammerpuja [6] (ci. 4). Bonrammorpamor (1) oarosapa Ha cTaHZapIeH pacTBoOp
Ha AgNO; co xornenTpanmja 0,1 mmol/dm3, BO KOj HeMa J0JaJIcHO CPEICTBO 3a PeAyKIHja M HeroBaTa BUCHHA €
IPONOPIMOHANHA HAa KOHIIEHTpaNujaTa Ha cnobonan Ag® jonn.

Cnuka 4. AHnoOHa  cmpunuue  K6AOpAmMHO-OPAHOBU
— Agjom(l) sonmammozpamu Ha pacmsopu na Ag® jonu (1), Ag® +

0354x 102

oaix10%) :g “‘““"p:““““”“'”‘s;a[{(z; ackopbuncka kucenuna (2), Ag® + ackopbuncka kucenumna +
" + ackopOMHCKa KHc.+
025410 Ag++GS;(4) — GSH (3), Ag® + GSH (4) (cume peacencu ce co
— Ag

— konyenmpayuja 00 0.1 mmol/dm®) crumenu 6o ayemamen
nygep, pH = 4,5 na epagpumna enexmpooa.

Al/A

0.154x10%
0.104x10°
0.054x10° =~ A\ HaManyBaH;eTo Ha HHBHaTa KOHHGHTpaIII/Ija 3apagu

¢dopmupame Ha AQ-NP pesynTrpa co ApacTHYHO HaMallyBame
Ha BHCHHATa Ha BOJTAMMOTPAaMHTE NpU JOJaBamke Ha

0.004x10° T T - T T T T T T
-0.108 -0.008 0094 0194 0284 0394

E/Vvs Ag/AgCl

penykuuckure cpeactBa GSH u  ackopOMHCKa KHCeTMHA
(Borrammorpamure (2), (3) u (4)).. Tpeba 1a ce croMHe jieka rojema yiora Bo IeJ0CHaTa peaykiuja Ha Ag
JOHHTE MMa BPEMETO Ha Melllame Ha PACTBOPHUTE, KO BO OBaa cryauja Oeme 96 h. IIpu momano BpeMe Ha MelIambe,
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tpanchopmarmjata Ha Ag” Bo Ag-NP He e nenocHa. Ha kpajor Tpea fa ce COMHe [eKa aHOJHATA CTPUITMHT
BOJTAMMETpHja MOXKE Ja ce HCKOpUCTHM M 3a jaupekTHa nerekiuja Ha AJ-NP co kopucreme Ha 3ronemeHa
koHmeHTpanija Ha GSH Bo pacTBOpOT KOj MpeaW3BHKYBa cTabwim3andja W aKyMmylalija Ha YECTHYKHTE Ha
eNeKTPOJHATA ITOBPIINHA.

4. 3AKJIYYOK

Hanogectnuku on cpebpo Moke J1a ce MOATOTBAT CO yrmorpeba Ha OHMOMOJEKYIHTE TIAYTATHOH (TPUNENTHA) U
acKOopOWHCKa KHCENMHAa KaKO CPeICTBa 3a penyKnuja u crabmimsanuja. [loaroroBkara MoXe la ce HampaBu
TprHyBajku on cTaHgapaHu BoaHu pactBopu Ha AQNO;, HO M CO eNeKTpojiM3a BO YWCTa BOJAa KOPUCTEjKU
yaTpauymcra aHoaa ox cpedpo. @opmupaHnTe HaHOYECTHYKH O0ea MOp(OJIOIIKK KapakTepu3upaHHu co ynoTpeda Ha
criektpockorickn  (UV-Vis cmekrpockonuja), mukpockoncku (AFM) u enextpoxemuckn TexHuku (ASSWV).
YecTHYKUTE C€ BOIJIABHO €O CQEepHH TUMECH3MM KOM c€ JABIXKAT BO panror ox 5,83 nm go 100 nm.
Enextpoxemuckara nerexkinuja Ha obpasyBanute Ag-NPS e Bo3aMokeHa BO BHUILIOK O] IIyTaTHOH, KOj MHAyLHUpa
HHUBHA aTCOPIIIHja ¥ aKyMyJlallija Ha elIeKTPOoIHaTa TOBPILIUHA.

BJIATOJAPHOCT
Osga ucrpaxysame e noaapxano o HATO mpoekror Gas sensors for preventing terrorist attacks (SPS G5550).
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Abstract: Zeolites are nano-porous crystalline aluminosilicates. Natural zeolites are non-toxic and safe for humans
which expand their application in different fields. Clinoptilolite is the most abundant natural zeolite with high purity
that occurs in many parts of the world. It has a frame structure in which the tetrahedra of silicon [SiO,,] and
aluminium [AlO,;,] are interconnected with oxygen bridge. Cations like K*, Na* and Ca?* and water are located in
its pores and large cavities. Zeolites have high ion exchange capacity, selective adsorption capacity and thermal and
mechanical stability.

In this paper, the characterization of the natural zeolite - clinoptilolite from Bulgaria is performed. The investigated
clinoptilolite was characterized in terms of its chemical composition, particle size distribution, structural
morphology (SEM, XRD, FTIR) and thermal analysis. The chemical analysis show that clinoptilolite contains
69.7% of SiO, and 11.4% of Al,Os. As specific surface area is the most important characteristic of the materials
when used as adsorbents (the most common application of the zeolite) the specific surface area of clinoptilolite was
obtained from data of equilibrium adsorption of water vapor at 25°C and using the BET method with nitrogen. To
enhance its adsorptive properties clinoptilolite was modified (mechanically activated) and its specific surface area
was also determined.

Keywords: zeolites, clinoptilolite, SEM, XRD, FTIR
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AncrpakT: 3€0JIUTUTE C€ HAaHONOPO3HU KPUCTATHH amyMocunukatu. IIpupogHuTe 3€01IMTH Ce HETOKCUYHU U
6e30eHM 3a JIyfeTo M HOpaay TOa MMaaT HMIMpOoKa IpUMeHa BO MHOrY oOnacTu. KimHONTHIIONWMT € Haj3acrareH
TIPUPOJICH 3€0JIUT CO BHCOKA YMCTOTA IITO CE jaByBa BO MHOTY JIEJIOBU Ha CBETOT. MiMaar cTpykTypa Bo opMa Ha
paMka BO Koja Terpaenpure Ha CHIHMUUYMOT [SiOyp] W anymuHuyMoT [AlOy4;,]" ce MefyceOHO MOBp3aHH €O
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kucropogen Moct. Katjonute xako K', Na* u Ca5+ W BOJlaTa ce HaoraaT BO MOPHUTE M TOJEMHUTE IIYIUIMHUTE Ha
3€0JIUTUTE. 3COJMTUTE Ce KapaKTepU3HpaaT co BHCOK KallallUTeT 32 pa3MeHa Ha jOHH, CEJICKTHBEH aTCOPIIIMOHEH
KamanuTeT KaKo M TOIUTMHCKA M MEXaHUYKa CTaOMIIHOCT.

Bo 0Boj Tpyx u3BpIIeHa € KapakTepHu3alnja Ha MPUPOTHUOT 3CONUT - KIMHONTHIIONHT KOj MOTeKHyBa o CroBayka.
HcnnTyBaHNOT KIMHONTHJIONHT € KapaKTEepU3UpaH BO OAHOC HA HETOBHOT XEMHCKH COCTaB, AMCTPHOyIMjaTa Ha
roJeMrHa Ha YeCTHYKH, cTpykrypamHa mopdororuja (SEM, XRD, FTIR), a u3BpmieHa ¢ u HeroBa TepMHUIKa
aHaimu3a. XeMHCKaTa aHAJIN3a MOKaXKyBa JIeKa KIHHONTHIOMUTOT coapxu 69,7% SiO, u 11,4% on Al,O3. bunejku
cneuuduYHaTa MOBPIIMHA € HajBa)KHATa KapaKTepUCTHUKA Ha MaTepHjaJiuTe Kora THE c€ KOPUCTAT KaKo aTcopOeHTH
(HajuecTaTa MPUMEHA Ha 3€0JIMTOT), CleLUpHUYHATA TOBPIIMHA Ha KIMHOIITHIIONUTOT € ONpe/eeHa 1 € JoOueHa o
T0JIaTOLIMTE 3a PAMHOTEXHA aTCOPIIHja Ha BoiHa napa Ha 25°C u co kopucteme Ha MeTonoT no BET co asor . 3a
Jla ce 1Mojo0paT HEroBUTE aTCOPIIIMOHU CBOjCTBA, KIMHONTHUTOJIUTOT € MOAU(GUIUpaH (MEXaHUYKH aKTUBHPAH) U
UCTO TaKa, ONpe/ieNIeHa € M HeroBara crielin(uIHa MOBPIINHA.

Kayunu 360poBu: 3eomuty, kuHonTmwionut, SEM, XRD, FTIR

1. BOBE]J

3eonuTUTE TIpETCTaByBaaT TOJEM Tpyla Ha NPUPOJHHA W CHHTCTUYKH MHUKPOIIOPO3HH M HAHOMOPO3HU KPHUCTATHH
ATyMOCHITHKATH. THe ce KapaKTepu3npaaT co KOMIUIEKCHA, 10Opo aeduHIpaHa TPOAUMEH3UOHAIIHA CTPYKTypa BO
Koja TeTpaenpure Ha cumuiyMoT [SiOy,] u anymuauymotr [AlOyp] ce moBp3anu Mery cebe NpeKy KHCIOPOJIEH
atom [1,2]. Katjouute kako K*, Na* u Ca’" u Bozara ce HaoraaT Bo IOPHTE U TONEMUTE LIYIUIMHUTE HA 3COIUTHTE
[3].

Kako pesynrar Ha XEMHCKHOT COCTaB M CTPYKTYHHTE KapaKTEpPHCTHKH 3€OJMTUTE HMaaT CHJIHO H3pa3eHU
aTCOPILMOHN M KaTaIUTHYKU cBOjcTBa. Ce NMPUMEHyBaaT KaKO jOH-M3MEHYBauKd areHcH, a ce OJUIMKYBaaT M CO
BHCOK CTEIICH Ha aTCOPIIMOHA CEIEKTUBHOCT ITOPAJH IITO C€ HapeKyBaaT U MOJEKyJIapHH cuTa [4].

Haxo Bo mpuponmaTa ce mpoHajaeHn okory 50 3e0MTHE MUHEpaIIH, caMo 6 OJ1 HUB I'M IMa BO 3Ha4ajHa KOJIMYWHA BO
CeUMEHTHUTE HAaclaru, a Toa ce Mmaba3uT, KIWHONTHIIONUT, MOPACHUT, CPHOHHUT, XONAHAWT W (DUIUIICHT.
KIuHONTHIONHUTOT € elieH 0 HajuecTUTe M Haj3acTaneHd (JOpMHU Ha 3€OJUT KOU ce HaoraaT Ha 3eMjaTa U HeroraTa
xemucka opmyna e (Na,K,Ca), 3Al3(Al, Si),Si;3036:12H20. Toj uma BUcOKa CTAOMITHOCT KOH JeXHUpaTalijara u ¢
Tepmuukn crabunern Ha 700°C. Kapmure GoraTd co KIMHONTHIONUT coipxkaat 60-90% YuCT KIMHOITHIIONUT,
nokpaj ¢Qenacmarv, TIMHA M KBapl Kako IJIABHM MUHEPaJHW HEYMCTOTHH. [JIaBHMTE HaoraqumTa Ha
KJIMHONTHJIOINUT ' UMa HU3 HEJIHOT CBEeT moceOHo Hu3 Vctouna EBpona, Ha npumep: Byrapuja, I'puuja, Yurapuja,
Uranuja, Pomanuja, Crnosauka, Cnosennja, Xpsarcka, Typuuja u Cpbuja, a ru uma u Bo Pycuja, Kuna, Janonwuja,
ABcTpaiuja ¥ BO MHOTY Jp)KaBM Ha aMEPHUKAaHCKMOT KOHTHMHeHT. OTTyka MOXe Ja ce corjieia rojiemMara
MOTPOIIYBauKa Ha KIWHONTHJIONUT, MIOPAJM IITO € U YECTO MpeaMeT Ha HCTPaXKyBame CO I Ja ce T03Hae MoBeke
3a MPUMEHJIMBOCTa Ha HErOBUTE CBOjCTBA. MMajku r'M BO NpelBH] KapaKTEPUCTHKHUTE Ha NPUPOJHHUOT 3€OJIMT,
MHOTY YecTa € HeroBara MpuMeHa Kako aTCOPOCHT Ha TEIIKH METalli OJ BOJICHH CpeIuHH [5,6].

2. MATEPUJAJIM U METOJHA

Bo pamkwuTe Ha 0BOj TPy Kako MPUPOJHA pabOTHA CypOBHHA € KOPUCTEH NMPUPOIHHOT 3€0JHUT (KIMHOITHIIONNT) CO
norexsio o CrnoBauka. Ilo cooxBeTHaTa rpaHynoMeTpucka o0pabOTKa, CYpOBHOT MarepHjal € IIPOMHEH CO
JIejOHN3MpaHa BoJa Ha coOHa TeMIlepaTypa M UCTHOT € CyIIeH Ha KOHCTaHTHa Temriepatypa og 105°C 3a Bpeme ox 5
4. [Io U3BPIIEHOTO CyIIeHme € HalpaBeHa COOJBETHA CHTOBA (IPaHYJIOMETPHCKA) aHAIM3a CO KOPHCTEEHE Ha CyBa
MOCTaIKa. 3a aHajm3a Ha MOp(QOJIOIKUTE KApaKTEPUCTHKY Ha MOBPIIMHATA HA paOOTHHOT MaTepHjall, MPUMEHeTa €
SEM ananu3a (CKeHHpadka eJIEKTPOHCKa MHKpockomuja) Ha ypen Tescan SEM co eneKTpOHCKO HaapyBame Ha
TEHOK CJI0j Ha 371aTo npu HamoH ox 20 kV.

Co mpumMeHa Ha peHTreHcKa andpaknnona Merona (XRD) e u3BpiieHa kapakTepu3alyja Ha IPUPOAHAOT 3€0JIUT CO
IIeJT 1a c€ YTBPAM KPUCTATHO-aMOp(HATa CTPYKTypa KOjallTo IMOTEKHyBa O/l IPUCYTHUTE METATHH OKCHAN U TOA BO
npB pex ox SiO,. 3a Taa men e KopucreHa amaparypa on tunor X-Ray Diffractometer 6100 ox Shimadzu.
Ju¢pakyoHuTe MoJaTONH ce ISTEKTHPaHN cO KOHCTaHTHA Op3uHa 3a BpeMe o 60 ceKyH/M BO arojHo nojpadje 20
(6=0-80°). UcninTyBamaTa ce BpiieHH Ha cOOHA TeMIeparypa.

Co men nma ce W3BPIIM COOZBETHA KapaKTepu3aldja BO HAacoKa Ha CTPYyKTypHa aHamm3a e npumenera FTIR
texHukara. FTIR ananm3zara e nanpaBeHa Ha ypen Perkin Elmer Spectrum 100 co rexnukara na KBr Tabnera.

3a ompenenyBame Ha crienupUIHATa TOBPIIMHA Ha MaTtepujanoT € kopucteH MetonoT mo BET (Brunauer-Emmett-
Teller), Ha ypen ox tunot Micrometrics TriStar I 3020 co aTrcoprmuja Ha a30T.

Co men ma ce ompenenarT KapaKTEPUCTHYHUTE TOYKM HA EBEHTYaJNHH (DM3WYKU W/WIH XEMHUCKH IIPOMEHH KOH
HACTaHyBaaT BO HWCIHWTYBAHWOT MaTepHjal BO TEMIEpPaTypHHOT WHTEPBAI BO KOj € HCIUTYBaH, H3BpIICHA €
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TepMorpaBuMeTprcKka u audeperurjanto-repmuuka (TGA/DTA) ananuza. 3a UCIUTYBamke € KOPHCTEH anapaToT 0J1

tunot Perkin Elmer PYRIS Diamond Thermogravimetric/Differential Thermal Analyzer. [Ipo6a Bo kKoau4ecTBO 01
20 mg e 3arpeBana o1 cobHa TemmepaTypa 10 900°C, co 6p3uHa Ha 3arpesamse o1 10°C-min Bo armocdepa Ha a3or.

3. PE3VJ/ITATU
3.1 XeMHCKH M TPAHYJIOMETPUCKH COCTAB HA NIPUPOJAHHOT 3€0JIHT
VcnutyBaHHOT MPHUPOICH 3€0JUT U MOAU(DHUITNPAHUOT 3COTHT IpuKaxkaHu ce Ha Ciukute | U 2 COOABETHO.

Cnuxka 1. IIpupooden 3eonum (kKnunonmunonum) Cnuxa 2. Moougpuyupan 3eonum

Ha ncnuTyBaHMOT HPUPOJCH 3€0JMT - KIMHONTHIIONWT, M3BPIICHA € COOJBETHA KIACHYHA XEMHCKA aHalIHM3a 3a
OTIpeieyBambe Ha HETOBHOT XEMHUCKH COCTaB M PE3YJTATUTE ce IpHKakaHu Bo Tabena 1.

Tabesa 1. XeMHCKH COCTAaB HA IPHPOJEH 3¢0JIUT (KINHONTHIIOJIMT)

Xemucku cocras [Mac. %]

S|02 A|203 T|02 Fe,03 MgO MnO CaO Na,O K,0 H,O P,Os Si/Al

69,68 |11,40 | 0,15 0,93 0,87 0,08 2,01 0,62 2,90 13,24 | 0,02 4,0-5,2

Bp3 6a3a Ha oBHe pe3ynTaTu ce riena Aeka ce paboTH 3a alyMOCHJIMKATEeH MaTepujall CO BUCOK CHIIMKATEH MOJYJ
Hax 65% MaceHu, IITO YKaKyBa Ha (akTOT JieKa KOPUCTEHHOT MPHPOJICH 3€0JIUT € BUCOKOCHUIIMKATEH HEOPTraHCKU
MMOPO3CH MaTepHjall.
I'paHyIOMETPUCKHOT COCTaB HAa MCIMTYBaHHOT MPHPOJICH 3€0JIUT JOOMEH CO CyBa CUTOBA aHAIN3a € MPHUKaXKaH BO
Tabexna 2.

Tabesa 2. 'paHy/IoMeTPHCKH COTAB HA MPUPOAEH 3€0JMT (KJIHHONTHJIOJINT)

Fpalfryr/]JrIrzll]unja <05 05-1,0 1,0-1,6 1,6-2,0 20-25 >25 Bkynzo
VuectBo 18 8.4 31,0 26,2 30,6 2,0 100
(%]

3.2 Kapakrepu3anuja Ha NpupoaHHOT 3e01uT co SEM anaimsa

Co SEM (ckeHHpayKka eNeKTPOHCKa MUKPOCKOITHja) aHaIi3aTa Ha IPUPOJIHUOT 3€OHT (KIMHONTHIIONHT) MOXKE Ja
ce BHJIU CTPYKTypaTa [0 HaJI0JDKEH M HAaIPEUeH MPeceK BO ONpE/eNIeHH TOUYKH KOU Ce Ja/IeHH! Ha CITUKa 3.

On mobuenute SEM mukporpaduu HampaBeHH 10 HaNpeueH W HAMOJDKEH MPECeK ce rieaa jJeka ce paboTu 3a
CUTHO3PHECT IOPO3eH MaTepHjal KOj Ha OJpe/eHH MECTa MOKa)KyBa W arperatd oJ] MoBeKe 3pHa 3apajd HeroBa
CTaOMJIHOCT Jia TpaBu arperatHu (uiokyiau. MaTtepujanor e co cTporo JeduHHpaHa KpUCTalHA CTPYKTypa IITO
ITOTEKHYBA OJ1 BUCOKOCHIMKATHUOT MOJYIL.
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SEM HV: 20 kV SEMMAG:537x | | | | | | | | VEGAITESCANJ SEMHV:20kv  SEM MAG: 1.57 kx | SEMHV:20kV  SEM MAG: 1.53 kx L VEGA3 TESCAN
WD: 12.15 mm Det: SE 100 pm WD: 12.21 mm Det: SE 20 pm WD: 12.05 mm Det: SE 20 pm
View field: 353 ym _ Date{m/dly): 07/06/15 View field: 121 pm _ Date(midly): 07/06/15 View field: 124 ym _ Date{m/dly): 07/06/15

Caunka 3. SEM muxkporpaguu Ha NPUPO/JIEH 3e0IUT (KIUHONTHIOJINT)

3.3 CneuuuyHa NOBPIINHA HA MPUPOAHUOT 3€0JIMT M HeropaTa Moauduuupana gopma

OmnpenenyBameTo Ha crielipUIHaTa TOBPIINHA Ha IPUPOAHUOT 3€0JUT € oapenieHo co npumena Ha BET meronara,
MIPEKy KOJWYECTBOTO aTcopOMpaH a30T BO 3aBHCHOCT OX TMapuujamHuoT nputucok. Ha Cnmka 4 e mpukaxaHa
nuHeapHata (¢opma Ha kopucteHHoT BET MeTon u BpeaHocTa Ha crierudHaTa MOBPIIMHA HA KIMHONTHIOIUTOT
msHecyBa 162 m%/g. Co 1en 3rofeMyBarbe Ha Crielu(HIHaTa TOBPIIMHA H3BPLICHA ¢ MOXM(HKAIA]A HA 3€0THTOT I
cnenuduIHaTa TOBPIIMHA Ha BHUOPOAKTHBHUPAHHMOT 3€OJIUT € ONpelelieHa Oj IOAATOIHMTE 33 PaMHOTE)XHA
aTcoprIuja Ha BojeHa mapa Ha 25°C, n usnecysa 270 m/g, Cruka 5.

Cneundpryra nospwnHa no BET

a 002 1
;%0,015 4
<)
— 0,01 4
0,005 +  Experimental
0f = g
0 BET
1] 0,025 0,05 0,075 0,1 0,125 0,15 0,175 0,2 0,225 0 | 1 . 1 1
MapyujaneH npuTUcok (p/p°) L 2 b P!hPEal c L
Cauka 4. CneunduyHa NOBPUIMHA HA PUPOJIEH Cauka 5. CneuuduyHa NOBpIIMHA HA
3eoqmutT o BET meroaa co azor MOAM(HUUIHMPAH 3€0JIUT CO BOJHA Mapa

3.4 KapakTepu3anuja Ha NPHPO/IEH 3e0JIUT €O PeHTreHcka aHajau3a (XRD)

Jlobuennre pesynratu oj HampaBeHaTa XRD aHanmm3a Ha KJIMHONTHIONUTOT ce Mokakann Ha Cimka 6. On
npukaxxannor XRD nudpakrorpam ce rinexa meka Bo moapadjero Ha 20 aronor ox 20 mo 25° ce jaByBa eneH
WHTEH3MBEH MUK Ha arojioT oj 22°, Koj € KapaKTepHCTHYEH 3a MPUPOJICH 3€0JHUT (KinHonTWiIonur). OctaHaTuTe
jacHo m3pa3eHn peIIeKCH 0 MHTEH3UTET yKa)KyBaaT Ha KPUCTAJIHATa CTPYKTypa, OJHOCHO Ha cTporo neduHupaHa
KPHUCTaJIHA pEIIeTKAa KapaKTepPUCTHYHA 3a KJIMHONTHIONMTOT. BcymHOCT, oBHEe peduieKcH ja TIOKaxyBaaT
TeTpaeJapckaTa CTpyKTypa Ha 3€0JIMTOT, KOja € KapaKTepPUCTHYHA I10 CBOMTE KaHAJIM U IIYIUIHHH.
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Cauxka 6. XRD ananu3a Ha npUpPoeH 3e0JUT (KJIMHONTUIIOIUT)

3.5. Kapakrepu3anuja Ha npupojex 3eoiaut co FTIR

FTIR criekTapoT Ha NMPHUPOAHUOT 3€OJIUT KIMHONTHIONUT € aaneH Ha Cnuka 7. AHanM3Wpajku ro MpUKaXaHHOT
FTIR cmektap Moe Jla ce 3aKJIy4d CIICAHOTO: MHTCH3WBHATA JICHTA IITO CE jaByBa BO mojapadjeto ox 3400 go 3500
cm'™ pesynrupa on BuGpanuuTe Ha OH — rpynute Ha IpUCyTHaTa BOJA.

Jlenrata mro ce jaByBa Bo moapadjero ox 1600 mo 1650 cm™ e pesyartar Ha MoNeKymapHO Bp3aHA BOAA BO
cTpykTypata (medopmarmona Bubpaumja). Bubparmonure et ox 950 mo 1.250 cm™ moTekHyBaat of
CTPYKTYpPHUTE €AMHHIM Ha anmyMmocuwinkatHata peuretka Si(Al)-O na 3eonurtor. Bp3 6a3a Ha oBaa CTpyKTypHa
aHanM3a MOTBPICHO € Jieka ce paboTH 3a HAHOMOPO3CHA aTyMOCHIMKATHA MaTepHja co AeHHUpaHa KPUCTATHA
peleTka u IPUCYCTBO Ha CJI000HA M XEMHCKH Bp3aHa BOJIA.
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Ciauka 7. FTIR cnekTap Ha npupoJeH 3e0JuT (KJIUHONTHIIONMT)

3.6 Tepmuuka aHau3a Ha paGOTHATA CYPOBUHA NMPHUPO/IEH 3€0JIUT (KIUHONTHIIONMT)

Ha ciuxa 8 e mamena DTA, TG u DTG anmanuszata 3a mpuponeH 3eonuT (KiauHONTWiIONUT). OJ M3BpIICHATa
TEpPMHUYKa aHallM3a € eBHJCHTHA 10jaBaTa Ha €HJOTEPMHHU €(DEeKTH KapaKTepUCTUUHH 33 NPUPOJHUOT 3€O0JIUT, NPU
IITO He Joafa 10 CTPYKTYpHH TPOMEHH, W OBHE KPHBH C€ NPAKTHYHO pPe3ylaTaT Ha MPOIECcCOT Ha TepMHUYKa
Jexuaparaiyja, Ipu MITO UCIUTYBaHUOT NMPHUPOJAEH 3€0JIMT ja OTHyIITa (U3MYKH M XEMHCKU Bp3aHata Bojxa. Of
DTG kpuBata ce riega m3paseH nNuK Ha Temmeparypa ox 100°C, mro pe3ynTupa ox MOYETOKOT HA TePMHUKATa
nexunparanuja. On KpuBara KOjalliTO € eKCIOHEHIMjIHO oraradyka (yHKIMja € eBHJICHTHO JieKa MaKCHMallHaTa
TEepMHUUKa JIeXUpaTanynja ce OJBHBa BO TeMIepaTrypHuoT uHTepBai ox 450 no 500°C, rmo mro cHcTEMOT BIEryBa BO
paMHOTeXa.

Bp3 6a3a na TG kpuBaTta e onpejenena 3arybara Ha xapeme Koja u3Hecysa o 12,94 no 13,24% macenn.
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Cauka 8. DTA, TG, DTG nHa npupojeH 3e0JuT (KJIMHONTHIOJIUT)

On DTG kpuBata ce raeaa u3paseH nuk Ha temneparypa of 100°C, mro pe3yntupa ol MOYETOKOT Ha TEpMHUUYKaTa
aexunparanuja. On KpuBaTa KOjaIlTO € €KCIIOHEHIMjaIHO oraradyka (yHKOMja € eBHACHTHO JeKa MaKcHMalHaTa
TepMHYKa IEXHpaTaIrja ce OABUBA BO TeMIlepaTypHHOT nHTepBat o 450 no 500°C, mo mTo CHCTEMOT BJIETyBa BO
paMHOTEXka.

Bp3 06a3a Ha TG kpuBaTa e onpeseneHa 3arybara Ha apeme Koja u3HecyBa of 12,94 no 13,24% macenn.

4. 3AKJIYUYOK

[Mpupomuuot 3eonut co norekio o CioBayka, CO MPUCYCTBO Ha OKONy 95% KIMHONTHIIONKT, NPETCTaBYBa JECHO
JOCTallHa CypOBHMHa CO HHCKa IleHAa Ha 4YnMHEeHe Bp3 0a3a Ha aHainM3uTe MOTBPAEHO € JeKa ce paboTH 3a
HAHOMOPO3HA ATYMOCWJIMKaTHA Marepuja co Ae(UHHMpaHa KpUCTalHa peIIeTKa M IPHCYCTBO Ha CIIO0OAHA U
XEMHCKH Bp3aHa BoOJa. Bucoxure BpPEAHOCTU Ha Cl'[eI_II/I(bI/I‘-IHaTa MOBpHIMHA, KaKO Ha HNPUPOAHUOT TaKa MU Ha
MOAN(HIMPAHUOT 3€0JIUT, YKaXKyBaaT Ha MOXKHOCTa 3a eukacHa MpHMEHA Ha OBaa CypOBHHA KaKO aTCOPIIHOHO
CPEICTBO 32 OTCTPaHyBamkbE Ha Pa3HU 3araJlyBaykyd MaTCPUH IPUCYTHU BO BOACHHU PECYPCH.
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CHEMICAL COMPOSITION AND SIEVE ANALYSIS OF Ni“*-NaA ZEOLITE
PROVIDED WITH ION'S CHANGE OF ZEOLITE 4A WITH DIFFERENT

CONCENTRATION OF NiSO4 7 H,0
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Abstract: Of great importance for zeolites is the ability to ionize and selectivity for more valence metal ions. The
ability of zeolites to convert metal ions occurs as a result of their crystallographic chemical structure. The zeolite
skeleton contains channels and cavities in which cations and molecules of water are found. The cations are
particularly mobile and can usually be ionized with other cations. In the structure of zeolites, the Na*, Ca*"" K *, Mg
* Ba*" Ni ?* ions are most commonly used. We performed an ionic change of the zeolite 4A (NaA) with an aqueous
solution of NiSO, - 7 H,O with three different concentrations of 0.1, 0.2, 0.3 mol/dm?, three different temperatures
297 K, 333 K and 373 K, with time ionic change 10, 20, 30, 40 minutes. The resulting zeolite has been chemically
analyzed and the results are tabulated. From the chemical analysis, the ionic capacity of 1g of active substance
zeolite is 130 g NiO /1 g zeolite. The obtained product is granulated, the sieve analysis of the granulated product is
shown in Figure 1, 2.The obtained results of the sieve analysis clearly show that the most staged fraction is the
fraction with a diameter of 0.1 to 0.125 mm and the results are tabulated.

Keywords: zeolite 4A, ionic exchange (NiSO, 7 H,O ), ionic capacity, chemical analysis, sieve analysis

XEMHMCKHM COCTAB 1 CHUTOBA AHAJIM3A HA Ni**-NaA 3EOJIMT JOBHEH CO
JOHCKA UBMEHA HA 3EOJIUT 4A CO PA3J/IMYHA KOHIHEHTPALIMJA HA
NiSO4 7 H,0

baaruna IlexoBa
MUT VYuusepsurer, @axynret 3a MenaumenT Ha Exonomku Pecypeu, Ckonje, Penybmnuka C.
Makenonuja cekovab@yahoo.com
Buxropuja besxkoBcka
Yuusepsurer ,,Cs. Kupun u Meronuj, Texnonomko — Metanypuku @akynrer, Crkonje, Penyonuka C.
Makenonuja bezhovska@gmail.com
Duinn JOBaHOBCKHU
VYuusepsurer ,,CB. Kupun u Meroauj*, Texnonomko — Meranypiiku ®@akynret, Ckonje, Peybimka C.
Makenonuja f.jovanovski95@yahoo.com
Tonu MuTpoBcKH
T13Y Menauka [Tnyc-Ckomje, C. Makenonuja toni-medikaplus@hotmail.com

Pesume: Opn rojmemMo 3Ha4YeHE 3a 3€ONUTHUTE € CIOCOOHOCTa 3a jOHCKAa HM3MEHa W CEJIeKTHBHOCT 3a IOBEKe
BaJICHTHUTE MeTalHH joHH. CrocOOHOCTA Ha 3€0JIUTUTE JIa T M3MEHYBaaT METAIIHUTE JOHH CE jaByBa KaKo pe3yiaTaT
Ha HUBHATa KpHcTaiorpadcka XeMucKa CTpykrypa. CKeJIeTOT Ha 3€0JIMTUTE COAPKH KaHAIH W IIYIUTMHU BO KOH Ce
HaoraaTr KaTjOHH M MOJIEKYTH Ha Boxa. KaTjoHuTe ce 0coOEHO TOBOJIHO MOIBMKHHA M OOMYHO MOYKAT jOHCKH Jia ce
M3MeHyBaaT Co ApyrH Katjonn. Hajuecto Bo cTpyKTypara Ha 3eonmTuTe ce BrpaayBaar jommre Ha Na', Ca™’, K*,
Mg®*, Ba®* Ni ** Hue BpieBme jorcka m3mera Ha 3eomutoT 4A (NaA) co Bogen pacteop Ha NiSO, 7 H,O co tpu
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paznuuHu KoHueHtpamuu 0,1,02,03 mol/dmg' Tpu pazianunau Temneparypu 297K,333 K u 373K,co Bpeme Ha joHCKaTa
n3mena 10,20,30,40 munyti.Ha 1oOMeHHOT 3€0IMT My € HallpeBeHa XEMHCKa aHaJIN3a a PE3yITaTHTE Ce IPUKAXKAHU
TtabenmapHo.Ox XeMmcKaTa aHalu3a € OIpeJesieH jOHCKHOT KamanmuTeT Ha 1(J aKTWBHA CYICTAaHIA 3€O0JHT KOj
n3HecyBa 130mg NiO/lg seomut. J[0OMEHHOT TPOAYKT € TpaHyJIMpPaH,CHTOBATA aHAIM3a HAa TPaHyJIHPAHHOT
MPOAYKT € TpHKakaHa Ha ciuka 1,2.0m moOueHWTe pe3ynaTaTH Ha CHTOBaTa aHalW3a jacHO ce Iela JeKa
Haj3acTaeHa ¢paknmja e Qpakmujata co romemuHa Ha aujamerapor ox 0,1 mo 0,125 nm a pesynrature ce
pukakanu TabemapHo Bo Tabema 1,2,3.

Knyunn 36oposu: 3comut 4A, joucka mamena(NiSO, = 7 H,0), joHCKHM KamamureT, XeMHCKa aHAJN3a, CHTOBA
aHaIu3a.

1. BOBEJ

NaA-aryMoCHIMKaTOT € OCHOBEH 3€0JIUT KOj ce KapakTepu3upa co oTBop Ha mopute o1 0,4 nm. OTtBopute KOj r'a
o0pa3yBaaT OCMOWICHHTE KHCJIOPOJHM NPCTEHH C€ HAOIaaT HA CHTE YETHUPHU CTPAHH U OBO3MOXKYBaaT MPEMHH 10
roseMuor Kage3 co npeuyHuk ox 1,15 nm.IIpedyHukoT Ha OTBOpHTE MOXE JAa OWjae AEITYMHYHO HaMajeH CO
BrpaJlyBamke Ha KaTjOHH CO COOABETECH jJOHCKH paauyc. Bo HaTpumymoBarta opma KHCIOPOIHUOT MPCTEH GopMupa

otBop o 0,41 nm.XeMucKku OBaa KpucTajlHa CTPYKTypa ce NpeTcTaByBa co cieanara popmyia:Nap[(AlOy);, X
(SiOZ)lz] X Hzo

9
oo

Ciauxka 1. Uzrieq Ha KpUCTAJIHATA CTPYKTYPa Ha 3€0JuT 4A

2. PE3VYJITATHU U JUCKYCHUJA

Ipu ucruTYBameTo Ha 3e01uT o Tl Ni **-NaA mpuMeHeTH ce XeMHCKH i (H3HKO-XEMHCKH METOJIH.

XeMHCKH MeTOAM

XeMrckara Hanm3a Ha 3e0auT og turoT Ni 2-NaA  HamnpaseHa e Ha cpeHa npo6a Ha 378K. KonmuectBoto Ha SiO,

€ ONpeJIeNIeHO CO KENaTHHO3HA MOCTAaIKa, & OCTAHATUTE OKCH/IH OIPEJeNIeHN e KOMIIEKCOMETpUCKH. PesynraTuTe

ce mpuKakaHaHu Bo Tabenute 1,2,3.

Jonckara m3mena e BpuieHa Ha Tpu pasnuyuHu Temreparypu:297K,333K, u 373K. Bpemerpamero Ha joHCKaTa

n3mena e 3emeno:10,20,30 u 40 min. Co koMOHHHUpamke Ha OBHE MapaMeTpu Ce U3BPIICHH MOBEKe eKCIIEPUMEHTH,

KOH 3a€IHO CO COOBETHO JOOMEHHTE KaaluTeTH HA JOHCKA N3MEHA, ce PUKaKaHH BO cieaHuTe Tabenn:1,2,3
Ta6esna 1 Xemuckn cocras na Ni **-NaA 3eoqnt NPH Pa3jIuYHU pAa0OTHH MapaMeTPH HA JOHCKA U3MeHa

Ipo6a 59 3eosut T [min] C [mol/dm?] TIK] JOHCKHM KamauuTer
4A mg NiO/1g 3eonut

1 10 0,1 297 67,20

2 20 0,1 297 59,70

3 30 0,1 297 72,00

4 40 0,1 297 59,70

Tabena 2 Xemuckn cocras Ha Ni *-NaA

3€0JIUT NPH Pa3JIMYHH Pa00THH MAPpaMeTPH HA jOHCKA H3MeHa

IIpo6a 59 3eosnt T [min] C [mol/dm?] TIK] JoHckH KanmanuTer
4A mg NiO/1g 3eonut

1 10 0,2 333 82,00

2 20 0,2 333 139,00

3 30 0,2 333 93,00

4 40 0,2 333 133,00
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Ta6emna 3 Xemucku coctas Ha Ni *-NaA 3e01uT npu pasindHu paGoTHH NAPAMETPH HA jOHCKA H3MEHA

IIpo6a 59 3eosut T [min] C [mol/dm?] TIK] JoHckH KanmanuTer
4A mg NiO/1g 3eosut

1 10 0,1 373 75,00

2 20 0,1 373 102,00

3 30 0,1 373 88,00

4 40 0,1 373 91,00

Kako pe3ynTar Ha joHCKaTa H3MeHa ce go6uea 3eomut ox tunot Ni2 ¥ -NaA 3eomut. BpeqHocTa Ha KamaruTer Ha
Bp3yBame Ha Ni’* joHuTe HA 3€0IUTOT A, 3aBHCH Ol HAYMHOT HA CHHTE3a Ha 3€0IHTOT,T.¢ 01 (PU3MUKO, XEMHCKH U
MOpP(QOJIOMIKUTE CBOjCTBA HAa 3CONUTOT. bp3WHaTa Ha 3aMeHara 3aBHCH OJ TEMIlEpaTypaTa M TOJIEMHHAaTa Ha
qecTHuknTe Ha 3eonuToT. Kaj joHckara m3mena Ha seomutoT 4A co Ni?* jornTe, Gp3uHATa Ha 3aMEHA € PETATHBHO
HUCKA HA TIOHHCKH TEMIIEPATyPH IITO € MOCISIMIA HA PEATHBHO MajaTa celleKTHBHOCT Ha Ni’' joHute co 3e0mmtoT
4A mHOTY Op30 pacte, Taka INTO Ha Temreparypu noBucoku ox 333K, moxe Bo Bpeme on 10 mMmHYTH na ce
MIOCTHTHAT KamanuTeTH Ha 3aMeHa ox 70-130 mg 3eonut 4A na nypu u moseke. VckycTBara mokakajie eKa BUCOKH
KamanuTeTH Ha jOHCKAaTa M3MEHa ce KapaKTePHUCTUYHH 3a 3C€OJMTHTE CO BUCOKA COAPXKMHA HA AlyMHUHHYM (IIPUMEp
3e0uT A), a morosiemMa Gp3uHa Ha 3aMEHA Ce IOCTUTHYBA CO 3€0IUTHTE MOOOraTH co CHIUIUYM (3eomutT X u Y) Kou
O]l Ipyra CTpaHa MMaaT IOMaJl KarauTeT Ha joHcka u3MeHa. Cenak, oBHe OJHOCH IoMerly Op3uHaTa Ha 3aMeHa U
MOCTHIHATHOT KalalUTeT Ha 3aMeHa,BakaT caMo ommrto.lIMeHO, MCKycTBaTa IMOKaxkaje AeKa 3COJIUTUTE O]l MCT
CTPYKTYpajJieH THUI M MHOTY CIMYEH XEMHCKH COCTaB MOXaT BO 3aBUCHOCT OJl IOCTallkaTa Ha CHHTe3a Ja
MOKa)KyBaaT MHOT'Y pa3JIMuHH jJOHOM3MEHYBAaYKH U IpYTrU (PU3NYKO-XEMHUCKH CBOjCTBA.
Du3NKo-XeMHCKH METOIH
CuroBa aHajau3a
[Tpu cunTe3a 3eonuTHTE Ce 1OOMBaaT BO OONMK HA MUKPOKPUCTAIN CO IMMEH3UH Ha pemerkara ox 1-10 p. Toj ¢pun
IpaB € Hermojo0eH 3a KOpHCHa ymoTpeda 3aToa € IMOTpeOHO HETroBO IpaHysMpame.3a Taa el ce ynoTpeOyBaaT
pa3IMYHU BP3WBHHU CpeZcTBa.3a TOa KOE BP3MBHO CPEACTBO K€ ce yMOTpeOM MOTpeOHO € Jia ce 3ama3aT CTPOTH
KPUTEPUYMH.
1. Tpeba nma ce 3ama3ar (U3NYKO-XEMUCKHTE KapaKTEePUCTUKM Ha 3€OJMTOT 0e3 Ja ce IpojaBaaT
KapaKTEepUCTUKUTE HAa BP3UBHOTO CPEJNICTBO.
2. Jla ce ocurypaaT COOJBETHUTE (PM3MIKO-XEMHUCKH KAPAKTEPUCTUKHU Ha TPAHYJINTE
IMopaau Toa cTporo ce 3amasyBaar yCJIOBHTE Ha IpaHylupamero. Kako Bp3MHHU CpPElCTBa Ce KOPUCTAT MPHUPOIHU
JIMHU BO KonmiecTBO of 10-20% mpemMa CyB 3€0JIHT.
JoOpu 3eonuTu ce n1oOMeHH OEHTOHMTHA IIIMHA, LEMEHT W Apyru. Bo mocienHute roamHu ce pa3zpaboTyBa HOB
METOJ 3a TpaHyJIHpame Ha 3e0JuTH Oe3 Bp3MBHU cpelcTBa.MOMEHTaJIHAaTa METOoJa Ce COCTOM BO Toa Ja
KpHCTall3alfjata ce CIpOBeIyBaa BO YCIOBM NPH KOW JOOMBAMKETO HA KPUCTAINTE OJM CO 0Opa3yBame Ha
TIOJIMKPHUCTAITHN TPAHYJIH.

3. TPAHYJIMPAIE U CHTOBA AHAJIM3A HA Ni**- NaA 3EQJIUT
CutoBaTta aHajm3a Ha MOOMCHHOT TPAaHYIUpPaH NPOMYKT € Mpukaxkana rpaduuku Ha ciauka 1 u 2.01 gobueHure
pe3yaTaTd Ha CHUTOBaTa aHaJM3a jaCHO Ce IJiela Jeka Haj3acTtarneHa (pakiuja ¢ (pakuujaTa co rojeMHHA Ha
mujamerap ox 0,1 1o 0,125 nm(TaGena 4)

Ta6ena 4.CutoBa aHaiuza

Mpo6a HMujamerap d [nm] Maca [%0]
1 0,315-10,40 2,20
2 0,25-0,315 2,40
3 0,20-0,25 8,00
4 0,16 - 0,20 14,00
5 0,125-0,16 20,00
6 0,1-0,125 30,00
7 0,08 -0,10 14,30
8 0,05-0,08 3,50
9 0,04 - 0,05 3,30
10 0-0,04 2,30
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4. 3AKJIIYUYOK

HajBaxau (akTopy KOM IITO BIMjaaT HA MPOLECOT Ha joHcka ndmena na cucteMot NiSO, 7 H,O 3eonut tum 4A ce:
TeMIepaTypaTa, KOHIICHTpAIMjaTa i BpEMETO Ha MPOLEecOT. M3BpIIeHO € rpaHyiupame Ha JOOHEHHOT MPOIYKT CO
MpUMEHa Ha CHTOBa aHaJM3a IpHU IITO € YTBPACHO JeKa Haj3acTameHa ¢paknuja co amjamerap ox 0,1-0,125mm.
Penocnenor Ha pabOTHUTE TapaMeTpH CHOpe] HAPaBEHHOT MaTEMaTHYKH MOJIEN 3aBHCH O YCIIOBUTE TpH padorTa,
OJHOCHO OJI OTICErOT Ha HyMEPHYKUTE BPEITHOCTH BO KOH IITO CE€ JBMKAT ONepaTHBHHUTE BapHjadbnu. Hajontumanza
Temmeparypa e 333-373K, konuentpauuja 0,2-0,3 mol/dm® a Bpeme Ha usmena ox 20-40 Munyti. ExoHOMHYHOCTA
Ha jOHCKaTa M3MEHa € BO T0a LITO MHUKPOIOPECTHOT MaTepujal 3e0iduT 4A KOj € KOPHCTEH 3a jOHCKAa H3MEHa €
nobuen Bo Hamata Pemy0nmka CeBepHa Makenonuja. OcTaHyBaaT OTBOPEHM IEPCIEKTHBU 32 IOHATAMOIIHO
UCTpaKyBambe Ha 0BOj IPOAYKT BO 00OIacTa Ha CYIICHE Ha TaCOBH, KaTaInu3a U JPYTH MPOLECH
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WASTE MANAGEMENT AND ECONOMIC ANALYSIS OF MUNICIPAL
COMMUNAL WASTE
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Abstract: The key goal of this work is to analyze the process of municipal waste recycling in the European Union
and in Serbia, as well as to identify the economic instruments which are missing in this field. The work is intending
to answer to the several related questions: first, the economic basis of recycling, that is to establish a general
framework in which this process can fulfill its economic viability; second, to analyze the present state, effects and
problems in which recycling operations are performing in the European Union and the position of Serbia in this
context; thirdly, to establish economic instruments and measures to promote recycling of municipal waste in Serbia.
The paper proposes a set of economic instruments in the field ofresolving these issues are at the basis ofstandards
established in the European Union.

Keywords: economic analysis, waste, economic instruments, waste management.

MENADZMENT OTPADA I EKONOMSKA ANALIZA RECIKLAZE KOMUNALNOG
OTPADA

Marina Grubor
Univerzitet Metropolitan-Novi Sad, Republika Srbija
Oliver Dimitijevié
Visoka zrdavstvena Skola "HIPOKRAT", Bujanovac, Republika Srbija
Miodrag Smelcerovié
Visoka tehnolosko umetni¢ka strukovna $kola- Leskovac, Republika Srbija, msmelcerovic@yahoo.com

Rezime: Osnovna teznja ovoga rada je da analizira proces recikliranja komunalnog otpada u Evropskoj uniji i Srbiji,
kao i da identifikuje one ekonomske instrumente koji nedostaju Srbiji na ovom polju. Rad pokusava da odgovori na
nekoliko vezanih pitanja: prvo, da da ekonomsku osnovu recikliranja, odnosno da utvrdi koordinatni sistem u kome
ovaj proces moze da ispuni svoju ekonomsku isplativost; drugo, da analizira stanje, efekte i probleme u kojem
recikliranje deluje u Evropskoj uniji i poziciju Srbije u tom kontekstu; trece, da utvrdi ekonomske instrumente i
mere koji unapreduju recikliranje komunalnog otpada u Srbiji. U radu se predlaze set ekonomskih instrumenata na
planu re$avanja ovih pitanja u ¢ijoj osnovi stoje standardi uspostavljeni u Evropskoj uniji. Visedimenzionalni
problem generisanja i odlaganja komunalnog otpada ispitace se sa pitanja njegovog recikliranja. Ovaj problem ¢emo
razmatrati na slede¢i nacin. Prvo, analiziraéemo ekonomske pretpostavke recikliranja. Drugo, istrazi¢emo stanje i
efekte ovog procesa u Evropskoj uniji i Srbiji. Trece, dacemo moguée ekonomske instrumente koji treba da
pomognu razvoju ove delatnosti u Srbiji.

Kljuéne redi:, ekonomska analiza, komunalni otpad, ekonomski instrumenti,menadzment otpada.

uvoD

Prirodni resursi predstavljaju znacajnu kariku ekonomsko-ekoloskih odnosa. Kao potencijali za razvoj, njihovo
prisustvo predstavlja mogucnost za ekspoloataciju koja vremenom dovodi do smanjenja zaliha, samim tim, njih
karakteriSe ,,vremenska zavisnost. To zna¢i da njihovo koriS¢enje danas moze se odraziti na stopu koris¢enja u
narednom periodu, $to je veoma uocljivo kod neobnovljivih resursa (viSe iscrplivanje nafte sada, manje u
buduénosti) [1],

Prirodnih resursa sve manje, a reserve fosilnih goriva su iscrpljene, moramo se okrenuti reciklazi otpada i smanjiti
nagomilavanje otpada, emituju¢a zagadjenja, potro$nju sirovina, a imacemo i ekonomsku dobit.. Na taj nacin
uticacemo na sve prisutnije klimatske promene ekonomsko gazdovanje komunalnim otpado. Postoje neki koraci
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napr. selekcija otpada na mestu nastanka, gde bi se primarnom selekcijom povecao procenat iskoriS¢enja otpadnih
sirovina iz komunalnog otpada, a smanjila koli¢ima deponovanog otada. U radu, analiziraéemo ekonomske
pretpostavke recikliranja, istrazi¢emo stanje i efekte recilaze u Evropskoj uniji i Srbiji, da¢éemo moguée ekonomske
instrumente koji treba da pomognu razvoju ove delatnosti u Srbiji.

EKONOMSKE MERE ZA RACIONALNO KORISCENJE NEOBNOVLJIVIH PRIRODNIH RESURSA
Danasnju IJjudsku civilizaciju odlikuje dvostruka kriza. Sa jedne strane ekonomska kriza, sa druge, sve vise dokaza
da je i sam ekosistem ozbiljno ugroZen. Naime, prirodni resursi su predmet intenzivne ekonomske aktivnosti
(eksploatacije), samim tim, njihove zalihe se rapidno smanjuju. Prema tome, zastita prirodnog kapitala i
minimiziranje njegove potro$nje je odlucujuéi faktor odrzivog razvoja. U ovakvim uslovima sve ¢e$¢e se postavlja
pitanje kako prirodne resurse koristi racionalnije i stvoriti novi odrzivi ekonomski poredak. Postoji mnostvo
odgovora. Pre svega, porezi i subvencije kao ekonomski instrumenti mogu igrati vaznu ulogu u definisanju nacina
kori§¢enja resursa. I ne samo to, pored navedenih ekonomskih instrumenata, veliku uloga u racionalnoj upotrebi
prirodnih resursa pripisuje se reciklazi i supstituciji. Na slici 1. videCemo osnovne elemente upravljanja otpadom.

[ssaone ] <
l
[sopiane ] <

T rt
raIspo \ Reciklaza

QOdlaganje ‘/

Slika 1 — Elementi osnovnog upravljanja otpadom.[1]
Kada se govori o porezima i subvencijama osnovna karakteristika je u tome da se mogu primenjivati kako na neto
tako i na bruto cenu resursa. Za razliku od subvencija, u slu¢aju oporezivanja bruto cene resursa, smatra se da ¢e
porez imati isti efekat kao porast troskova ekspolatacije. Medutim, uvodenje poreza na cenu resursa, vodi ka duzem
trajanju zalihe resursa dok subvencioniranje cene ¢e imati suprotan efekat. U skladu sa napred navedenim,
oporezivanje cene prirodnih resursa moze imati uticaj na o¢uvanje zaliha i leZiSta neobnovljivih prirodnih resursa
3],
Medutim, pored pozitivnih efekata, porezi imaju i negativne efekte. Naime, uvodenje poreza vodi usporavanju
privrednog rasta §to je posledica prenaglasenog iscrpljivanja resursa. Kako bi se izbegli negativni efekti, prihod od
poreza na rente, se nikako ne sme iskoristi za fiskalne ciljeve ve¢ mora imati razvojnu namenu, u smislu podsticanja
nauc¢no tehnickog progresa [8],
Polaze¢i od Cinjenice da je samo oblikovanje ekonomskih instrumenata slozen proces, ocigledno je da su danasnjem
ekonomskom razvoju, potrebne fundamentalne promene. Takode, u pogledu neophodnosti u promeni dosadasnjeg
tempa kori$¢enja neobnovljivih resursa sli¢ne stavove ima i Harris. Naime, imajuéi u vidu sve vise rastucu traznju i
njihovu ograni¢enost on smatra da oni ne mogu trajati zauvek, samim tim, pitanja njihovog koris¢enja su sloZena i
obuhvataju promene u ponudi i traznji resursa. Pored toga, obuhvataju otpad i zagadenje koje nastaje njihovim
koris¢enjem [7],
Sto se ti¢e recikliranja, jedna od glavnih dobiti je o¢uvanje resursa. Druga prednost recikliranja je smanjenje efekata
nastalih usled iskoriS¢enja i transformacije sirovina (uticaji na zivotnu sredinu, potro$nja energije i prirodnih
resursa).
Ekoloski, ekonomski i drustveni znacaj reciklaze ogleda se u slede¢em [2]: podizanje ekoloske svesti, sprecavanje
zagadenja Zivotne sredine, Stednja prirodnih resursa, smanjenje otpada, ublazavanje problema odlaganja otpada itd.
Imajuéi u vidu prednosti reciklaze, efikasno recikliranje moze znacajno produziti vek trajanja zaliha resursa.
Cinjenica da je zadtita Zivotne sredine kompleksan sistem, samo zalaganjem za ve¢om afirmacijom ekonomskih
instrumenata zaStite prirodnih resursa u buduénosti dolazi se do Zzeljenih efekata celokupnog covecanstva.
Najznacajniji efekti sprovodenja ekonomskih mera za racionalno kori$¢enje neobnovljivih prirodnih resursa su
drustveni i ekonomski prosperitet kao i ostvarenje ekoloske zastite.

2. EKONOMSKA OSNOVA

Komunalni otpad, nije smece, on obuhvata sakupljanje otpada , transport I obradu otpada. Najveéi deo otpada potice
iz domacinstava, industije, sa javnih povrSina, ali i iz komercijalnih i javnih delatnosti. Iz njega se iskljucuje otpad iz
javne kanalizacije i opstinski gradevinski opad. Ovu definicija komunalnog otpada u Srbiji (Strategija upravljanja
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otpadom SR, str 20)1 uskladen je sa definicijom koju koristi Evropska unija (EU).U komunalni otpad se ubraja
otpad iz deponija, spaljivani, kompostirani i reciklirani otpad.

3. PODACI O KOLICINAMA OTPADA

Postojece stanje u lokalnim samoupravama Republike Srbije karakteriSu nepouzdani i nepotpuni podaci o koli¢ini
generisanja komunalnog otpada. Koli¢ine komunalnog otpada na godi$njem nivou su proracunate na osnovu
merenja otpada u referentnim lokalnim samoupravama. Na osnovu rezultata tih merenja moZe se usvojiti da gradsko
stanovniStvo generiSe prosecno 1 kg komunalnog otpada po stanovniku na dan, dok seosko stanovnistvo prose¢no
generiSe 0,7 kg otpada/stanovniku/dan. U Beogradu se dnevno generise 1,2 kg otpada/stanovniku. Na osnovu
popisa, gradsko stanovnistvo ¢ini 57%, dok je 43% seoskog stanovni$tva. U proseku, stanovnik Republike Srbije
generise 0,87 kg komunalnog otpada/dan (318 kg/godisnje).Broj stanovnika od 7.443.183 proizvodi godi$nje u R.
Srbiji oko 2.374.374 tona otpada.

DHHE qecTHLE,
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Slika 2 - Prikaz morfolo§kog sastava komunalnog otpada u Srbiji.[4]

Ekonomska analiza isplativosti koriS¢enja recikliranih materijala, kao zamenu za primarne materijale. Osnovna
poruka za pitanja odrZivog razvoja je da li recikliranje omoguéava da proizvoda¢ ne koristi, odnosno nemora da
kupuje primarni materijal. Medutim, ovaj proces pretpostavlja da se troskovi primarnog materijala smanjuju, ali, na
drugoj strani da troskovi recikliranog rastu. Njihovo povecanje diktirano je koriS¢enjem energije u njegovoj
proizvodnji i svoje krajnje limite u fizickom smislu nalazi u rastu entropije vezanu za drugi zakon termodinamike,
odnosno u razlaganju energije nakon upotrebe na otpadnu toplotu.

U ovom primeru tacka preseka ekonomske koristi izmedu upotrebe primarnih i recikliranih materijala se zaustavlja
na 40% recikliranih materijala. PoSto se u primeru ne obracunavaju trosSkovi zagadenja okruzenja kao ni troskovi
odlaganja, ova tacka koristi recikliranih materijala se povecava i dostize tacku preseka na 70%.

4. PROCES RECIKLAZE KOMUNALNOG OTPADA

Proizvodnja otpada u Evropskoj uniji opada. Posmatrano u periodu od 2005 do 2015 godine u EU -28 ona se
smanjila posmatrano po stanovniku od 517 kg na 477 kg. Medutim.ovo smanjenje je diktirano znacajnijim
reducirajem generisanja otpa- da samo u nekoliko zemalja: Bugarskoj (-39.6), Sloveniji (-24,7), Madarsko (-18,0),
Spaniji (-14,1), dokje kod druaih zemalja nastavljen rast (Eurostat (env_wasmun) , tako da primer komunalnog
otpada, bar na ovom nivou proizvodnje po stanovniku, nije potvrdio validnost Kuznjecove krive Zivotne
sredine.Raspolozivi podaci indiciraju da se generisanje otpada u Srbiji smanjilo u periodu 2010-2015. godine od 363
na 259 kg po stanovniku, $to je skoro upola manja proizvodnja nego, na primer, u Hrvatskoj

Efikasnost politike EU prema pitanjima komunalnog otpada, se moze videti iz slede¢ih podataka (slika 2). Dobrim
delom zbog doprinosa Direktive EU 1999/31 da se smanji udeo biorazgradljivog otpada koji ide u deponije na 16 %
do jula 2016 godine doslo je do znacajne redukcije ucesca ovog oblika otpada i to sa 63,8% u 1995 godini na 25, 3%
u 2015 godini.
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Jedan od rezultata ove politke je rast recikliranja i to od 25 miliona tona ( 52 kg po stanovniku) u 1995 godini na 69
milona tona (137 kg po stanovniku u 2015.godini. Dakle, udeo recikliranog komunalnog opstinskog otpada je
porasla sal 1% na 29%. Ovaj rezultat ima posebnu rezinu i zbog ¢injenice da cene najveéeg dela komunalnog otpada
(plastika, staklo, hartija) ne rastu ili stagniraju u odnosu na cene drugih oblika opada vezanih za primarne sirovine
(aluminijum, celik), koji se i izvoze [3].

Republika Srbija po podacima koji Eurostat vodi, u periodu od 2006 kada nije zabelezeno recikliranje komunalnog
otpada do 2015 kada je evidentirano 2 kg po stanovniku, ima minimalne rezultate. U istom periodu Hrvatska belezi
71 kg po stanovniku, odnosno 51 kg po stanovniku, dokje u nekim zemljama recikliranje komunalnog otpada
ozbiljan biznis. Tako na primer u Nemackoj u periodu 2005 je ostvareno 251 g po stanovniku , a u 2015 godini 290
kg po stanovniku.Na poslovina recukliranja u EU je angazovno 1,5 miliona Ijudi. U ovaj broj ne ulaze angazovani
na poslovima mehani¢kog odvajanja, posto tako dobijeni materijali idu u dalju pre- radurecikliranje.

Ovakva situacija u Srbiji je diktirana nizom razloga. Komunalni otpad se sakuplja gotovo isklju¢ivo u urbanim
sredinama na koje odlazi 57% teritorije Srbije. Ukupno sakupljena koli¢ina komunalnog otpada iznosi 259 kg po
stanovniku u 2015 godini i najniza je evidentira koli¢ina medu 30 zemlja koje je sakupio Eurostat Na ovim
prostorima komunalni otpad se sakuplja na jednom mestu bez prethodnog odvajanja tkzv. single stream recysling,
transportuje se uglavnom u, po evropskim standardima neuslovnim deponijama, veoma razli¢itim ,Cesto
neodgovaraju¢im vozilima. Cesto ovlaséene firme za ove poslove istovaraju otpad u neoficijelne deponije, gde se
unistavaju nekontrolisnom vatrom. U ruralnim seoskim sredinama komunalni otpad se uniStava u dvoristima,
uglavnom spaljivanjem. Ne postoji organizovano sakupljanje, sortiranje i recikliranje komunalnog otpada, iako u
Republici po ovim pitanjima postoje zakonska regulacija Jednom recju, ne postoji dovoljno javne svesti o ovim
pitanjima, kao ni javnih kapaciteta da se ona zakonski sprovedu.

5. EKONOMSKI INSTRUMENTI

Upravljanje otpadom u EU respektuje uobicajenu hirerarhiju: minimiziranje generisanja otpada, ponovna upotreba,
reciklaza.koji u osnovi teze ka tzv. cili¢noj ekonomji [1], Na ovo se nadovezuje: bezbedno odlaganje i kori§¢enje
vrednosti otpada (energetske, kompotiranja). Postoji Siroko rasprostranjeno miSljenje da na efekte ovako
konvipiranog upravljanja odlucujuéu ulogu imaju ekonomski instrumenti [2,9], kao i na ponasnje u sistemu
recikliranja koji predstavlja odlu¢ujué¢u komponetu sistema upravljanja otpadom [3,6],

Ekonomski instrumenti se mogu klasifikovati i analizirati na razli¢ite nacine, kao $to je, an pr. Implementacija
ekonomskog pristupa zasnovanog na podeli na dve strane, stranu ponude i stranu traznje (Davidson G, 2006)8.

Za ovu priliku koristi¢emo jednu deskriptivu podelu koja uvazava komponentu odrzivog razvoja i to na tri grupe [7],
1) Instrumenti za povecanje prihoda (takse) kao: takse za zagadivace, za proizvodace otpada, preventivne takse i dr.
2). Instrumenti za odrZavanje prihoda (subvencije) kao: smanjenje poreza na imovinu, poreza na promet, smanjenje
taksi, dotacija za tehnoloski razvoja, naravno sve to uz dokaze za uceSce u procesu recikliranja. 3) Neprihodni
instrumenti kao: depozitni refond sistem, kaucijski sistem, sistem eko obelezavanja, formiranja crnih lista
zagadivaca i dr.

U EU se najveéi broj ovih instrumenata diferencira u zavisnosti od zemlje i sektora primene. Tako, na primer, u
Nemackoj, Italiji, Belgiji, Finskoj, Madarskoj i Estoniji egzistiraju: tarife za upravljanje otpadom, zabrane
neuslovnih deponija, odgovornost zagadivaca za abalazu [5], ali, na pr., ekoloSke proizvodne takse postoje samo u
Madarskoj, dok se traznja za reciklaznim proizvodima kao standar dnim instrumentom ugradenim u javne nabavke
obezbedeni u Finskoj Holandiji I Danskoj [6], Sve ovo indicira da se u izboru odgovarajucih instrumenata u Srbiji
treba respektovati, kako specifi¢nosti sektora i aktera koji generiSu otpad, tako i lokalne regionalne uslove i nivoe
donosenja, a sve to uskladivati poStuju¢i medusobnu zavisnost i kompatabilnost.

ZAKLJUCAK

U savremenom drustvu nije teSko uociti Cinjenicu da se ekonomske aktivnosti baziraju na koriS¢enju sirovina
dobijenih reciklazom. S obzirom da je Covek dugo verovao kako je priroda podarila u nemerljivim koli¢inama svoja
bogatstva, koristio je i eksploatisao prirodne resurse u velikim koli¢inama. Medutim, shvatanja o samodovoljnosti i
izobilju zamenili su: ekoloski problem, nagomilavanje otpada, strah i neizvesnost za dalji opstanak i ekonomski
napredak covecanstva.

Naime, navedeni stavovi i prikazana analiza u radu ukazuje na ¢injenicu da u kojoj meri se kriterijumi ekoloske
odrzivosti prihvate kao uslov ostvarenja ciljeva reciklaze otada i odrzivog razvoja. To podrazumeva da se odrziva
eksploatacija prirodnih resursa , a reciklaza se smanji moZze prihvatiti kao nova filozofija razvoja. Navedeni
ekonomski instrumenti u radu imaju svoje prednosti i nedostatke. U zavisnosti od toga a u cilju ostvarenja optimalne
stope eksploatacije otpadnih sirovina, ¢ini ih viSe ili manje podesnim u primeni.
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Na osnovu prethodne analize moze se zakljuciti: da na koncepcijskom nivou sagledavanja , proces recikliranja moze
ustedeti 70 % primarnog materijala, zavisno od stepena, pre svega, internalizacije eksternih troSkova, takode da se
Srbija u procesu recikliranja nalazi na kraju liste relevantnih evropskih zemlja i da su identifikovana su brojna
reSenja koja treba da unaprede ovaj proces (od reduciranja taksi na bazi dokaza o ugradnji recikliranih proizvoda, do
obaveze kori$¢enja recikliranih materijala u institutu javnih nabavki). Implementacija predlozenih mera u Republici
Srbiji mora uvazavati lokalne uslove i biti, pre svega , medusobno uskladena.
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Abstract: Zeolites as an independent group of natural hydroalumosilicates of alkaline and terrestrial alkaline
elements are mentioned by A. Cronstedt after discovery of stilbite. About 30 types of natural zeolite minerals are
known. Molecular sieves, ie granular zeolite, can be of type: 3A, 4A, 5A. Their application is very diverse: in the
petroleum and petrochemical industry, in the chemical, mechanical and pharmaceutical industries, the food industry
and the plastics industry. This paper presents the results of the ion exchange of synthetic zeolite 4A with the
following operating parameters: concentration of NiSO, 0.1, 0.2, 0.3 mol/dm?, temperature 297K, 333K, 373K and
time of ionic change 10 , 20, 30, 40 minutes. As the material is taken synthetic zeolite 4A, and as the product is
obtained Ni NA of all experiments, the ionic capacity of the NiO/1g active substance is determined. The results are
tabulated in Table 1, 2, 3, 4, 5, 6. While the dependence of the binding capacity of the Ni** ions of zeolite 4A from
the concentration of NiSO, will be shown graphically in Figures 1, 2, 3.

Keywords: zeolite 4A, working parameters, ion exchange (NiSO,, 7H,0), ionic capacity.

JOHCKA U3MEHA HA 3EOJIUT 4A CO BOAEH PACTBOP O/l NiSO, ' 7 H,0O

BuxTtopuja be:xxoBcka
Yuusepsurer ,,C. Kupun u Meronuj“, Texnonomko — Metanypuiku @akynrer, Ckornje, Penyonuka C.
Makenonuja bezhovska@gmail.com
baaruna IlexoBa
MUT VYuusep3uter, @akynrer 3a Menanpment Ha Exonomiku Pecypeu, Cromje, Penyoiuka C.
Makenonuja cekovab@yahoo.com
®Ouinn JOBaHOBCKHU
Yuusep3urer ,,CB. Kupun u Meronuj*, Texnonomiko — Metanypiiku ®akynrer, Cromje, Penyonuka C.
Makenonuja f.jovanovski95@yahoo.com
Tonu MuTpoBCKH
IT13Y Meauka ITnyc-Cromje, C. Makenonuja toni-medikaplus@hotmail.com

Pesume: 3eonmuruTe Kako CaMOCTOjHA Tpyma Ha MNPUPOAHHM XHUIPOATYMOCHJIMKATH Ha alKaJHHUTE |
3eMHOAJIKAJTHUTE €JIEMEHTH ce crioMenyBaaT o A. Cronstedt mo orpkuBamero Ha cTHiIOUT. [To3HaTu ce okoiy 30
THUIIa Ha MPUPOJHU 3€0JUTHH MHUHEpaU. MOJIEKYJICKUTE CHTa, OAHOCHO IPaHyJIMPAaHUOT 3€0JIUT MOXKeE J1a Ouje of
tum: 3A, 4A, SA. HuBHata mpuMeHa e MHOTY pasHOBHJIHA: BO HMHAYCTpHjaTa 3a HaTa M INETPOXEMHjaTa, BO
XeMHCKaTa, MallnHcKaTa U (hapManeBTCcKaTa, pexpaHOeHaTa HHAYCTpHja U WHIyCTpHUjaTa 3a INIACTHYHM MacH. Bo
0BOj TpyXl Ke OHMJaT NpHKaKaHW Pe3yNTaTUTe O] W3BPIICHATa jOHCKa M3MEHA HA CHHTETCKH 3eonuT 4A mpu
creHUTE PaGOTHH MapaMeTpu: KoHuenTpamujata va NiSO, 0,1, 0,2, 0,3 mol/dm®, Temmeparypa 297K, 333K, 373K
u BpeMme Ha joHcka m3mena 10, 20, 30, 40 muaytn. Kako marepmjan e 3eMeH CHHTETCKHOT 3e0JHUT 4A, a Kako
mpoxaykt e nobueH Ni NA o cuTe eKCIiepruMeHTH ONpeiesIeH € jOHCKHOT KamanuTeT Ha NiO/1g akTHBHA CyIICTaHIa.
Pesynrarure ce mpukakaHu tabemapHo Bo Tabema 1, 2,3, 4, 5, 6. Jlomeka mak 3aBHCHOCTa Ha KamalUTETOT Ha
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_
Bp3yBame Ha Ni°' jonute Ha 3eonut 4A oj1 KoHIeHTpanujata Ha NiSOy ke 6MaAT MPUKAKAHU IPadUUKU HA CITUKHUTE
1,23

Kayunn 360poBu: 3eonut 4A, pabotau napamerpu, joucka usmena (NiSQy4 7 H,0), joncku kanamuTer.

1. BOBE]J

CHUHTETCKUTE 3€0JIMTH criaraaT BO €/IHa HOBA KJIaca Ha HEOPraHCKH MaTepujalid — BO Kilacara Ha MOPECTH KPUCTAIIH.
WurtepecoT 3a oBUe Marepujaii € 0cOOEHO MHOTY IOpacHall KOH KpajoT Ha MeAeceTUTe TOJMHN Ha OBOj BEK, Kora
MoYHaNe Aa ce J00MBaaT CHHTETCKH 3€OJIMTH BO PENAaTHBHO €JHOCTABHH YCJIOBH, a HCTOBPEMEHO IOYHANIE Jia ce
KOpHUCTaT BO MHOTY NpaKTHYHH IpolecH (KaTaiu3a, CyLIelhe Ha IacoBH, aJCOpIIIMja, pa3AeilyBame Ha CMECH,
xpomarorpaduja, BaKyMcKa TEXHUKA U JIp.).

CHUHTETCKUTE 3€0JINTH JONPUHECO0a MHOTY BO PELIaBam-ETO Ha 3ajadyara 3a J00MBambe Ha MHOTY YUCTH CYPOBHHHU U
MOJYIPOAYKTH. 3C0JIMTUTE CTaHaa OCHOBA 3a CO3/aBale¢ HA HOBM BHCOKOAKTHBHHM M CEJNCKTUBHH KaTaln3aTOpH.
[Iupokata mepcrneKTHBa Ha MNpaKTHYHATA YHNOTpeba HAa CHHTETHYKUTE 3COJIUTH IOCIY)XKHJIAa KaKO OCHOBHA
CTHMYJaIlFja BO 00JIacTa Ha CHHTE3a Ha 3€0JINTH U U3ydyBamke Ha HUBHUTE CBOjCTBA.

3€0UTUTE MPECTABYBAAT MOPECTH KPUCTAIM KOU C€ KapaKTepU3MPAaT CO OMpeesicHa CTPYKTypa Ha CKEJIETOT U CO
peryjiupaHa reoMeTpuja Ha MOpUTe (BHATPEIIHM KPUCTANHHM LIYIUIMHA W KaHaiw). Kako BaxkHa ocoOHHA Ha
3C0JIUTUTE CE jaByBa MOXHOCTA 33 BapHpame Ha XEMHUCKHOT COCTaB HAa KPHCTAJIHMTE, KAKO U HAa C€OMETPUCKHUTE
napameTpu (popmara ¥ TUMEH3UHUTE) HAa BHATPEHUTE KPUCTAIHU IOPH, T.€. MOYKHA € HMBHA CTPYKTYPHA M XeMHUCKa
Monudukaimja. Taa moaudukaija MoXke 1a ce MOCTUTHE WM CO MCHYBAmhe HA XEMHKHOT COCTAB Ha KPHCTAIUTE
Ha 3€0JIUTOT OJ] €ICH UCT CTPYKTyeH Tum. 3eomuture cropen J. Smith ce medurmpaar kako aaymo — CHIHKATH CO
MPOCTOPHA CTPYKTYpa HMCIOJIHETA CO JOHH M MOJICKYJIM Ha BoJa. JOHUTE M MOJIEKYJIUTE Ha BoJara ce CO 3HauajHa
JexXuaparangja.

OcoOunata, K0Oja TM YMHH 3€0JMTUTE YHUKATHHU € IPOLECOT Ha OJ/IaBarbe Ha BOJA IIPU 3arpeBame, 0e3 IpoMeHa Ha
KpHUCTallHATa CTPYKTypa. JlexuapaTupaHuTe 3€0MUTH IaK, OJHOBO ja MpPUMaaT BojaaTa A0 PaMHOTEKHA
koHIeHTpalrja. OBaa HMBHA 0COOMHA OBO3MOXKYBa MIPUMEHA Ha 3€JIMTHTE BO MpolecuTe Ha cyiiemhe. CrocodHocTa
HAa 3€0JIUTUTE Ja TM U3MEHYBAaT METAIIHUTE JOHH CE jaByBa KAKO Pe3yNITaT Ha HUBHATA KpHUCTaJIorpad)cka — XeMUcKa
cTpyktypa. OCBEeH BOJa, 3€0JUTUTE aJcOpOUpaar u APyru MOJCKYIIH U Maped Ha raCOBH WJIM OPTAHCKH CYIICTAHIH,
KOM T'Ml pa3JeNyBaar 1o HUBHATA TOJIEMUHA CTaHyBa 300p 32 HUBHHOT MOJIEKYJIapHO — cuToB eekt. CeleKTUBHOCTA
Ha 3€OJIUTETE BO OJHOC Ha ajcopOMpaHUTe MOJIEKY/IHM 1Mo HuBHAta romemwuHa, J. N. Mc Balu ja cmera 3a HuBHa
HajOWTHA KAPAKTEPUCTHKA, 32 KOja IO MPEATI0KHUI TEPMUHOT “MOJIEKYJIAPHO CUTO”.

3eonutuTe aacopOUpaaT pa3zInYHUTCUYHH MATePHH, Ha TpP. AIKOXO0JI, OCH30J, XJI0pohOopM U OBaa HHUBHA OCOOMHA ja
ucturysan G. Fridel koj mpermocTaBun feka XuApaTHHPAHUTE 3€0JIUTH UMAAT CKEJIETHA CTPYKTYpa.

AKTyeTHOCTa Ha mpoOJieMaTHKaTa Ha COBPEMEHMOT CBET ja HAMETHA MoTpedaTa OJ M3/aBame Ha MEl'yHapOIHOTO
crimcanwe 3a 3eonutn — Zeolites the International Jurnal of Molecular Science, England.

He3aBHCHO 0/1 MHTEH3WBHHUTE HCIUTYBalkha M PE3yATATUTE MOCTHIHATH BO MOCIECIHHUTE TOJAWHH, 3€OJIUTHTE U BO
HJIHUHA Ke MPEeCTaByBaaT Ba)KeH 00jEKT HA UCIIUTYBAbE.

2. MATEPMJAJIA

Co nern u3BeyBambe Ha EKCIIEPUMEHTAIHITE UCTPAXKYBabha KOU Ce MOTPeOHM 3a peann3aliija Ha MOCTABEHUTE e
BO OBOj TPy, OJHOCHO I0oOMBame Ha Ni%* - NaA HUCKOPUCTEH €M CHHTCTHYKHOT 3eoiuT 4A mobueH Bo P.
MakeoHuja. 3a npaBembe Ha MOJICITHUHUTE PACTBOPU MIPEKY KOU Ce MCIUTYBA jOHCKATa U3HEMa M CHHTE3aTa Ha Ni%*
- NaA ce xopuctu crangapauot pacteop o1 NiSO,7H,0.

3. METOJM
On ocobeHO 3HauYeHE 3a 3E0JUTHUTE € CIOCOOHOCTa 3a jJOHCKAa M3MEHA W CEJIEKTUBHOCT 3a MOBEKe BAJICHTHUTE
MeTanHu joHH. CIIocoOHOCTa Ha 3€0JIUTUTE Ja TH U3MEHYBaaT METAIIHUTE jOHU CE jaByBa KaKo pe3yiTaT Ha HUBHATa
KpucTanorpadcka xeMucka crpykrypa. CKelleToT Ha 3€0JUTHUTE COJIPXKHM KaHald W LIYIUIMHA BO KOM c€ HaoraaT
KaTjOHH U MOJICKYJIM Ha Boja. KatjoHure ce 0OMYHO TOBOJIHO MOABMKHU M OOMYHO MOXKAT Jla c€ M3MEHyBaaT Cco
JpYTH KaTjoHH.
Hajuecto BO CTpyKTypaTa Ha 3e0IMTHTE ce Brpamysaar jommte ma Na’', K*, Mg®*, Ba® u Ni**. Karjouute ox
3€0JIMTOT BO JOIHP CO EJIEKTPOJIMTHH PAcTBOPH, MOXAT PEBEP3MOMIIHO Ja CE 3aMEHAT CO KaTjOHH O] PaTBOPOT,
cropes] paBeHkara 1.

Ky
Me,Z + Mez"* < Me,Z + Me,™* 1)

K;
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Bpuiena e jorcka uzmena Ha 3eonut 4A (NaA) co Boaen pactsop Ha NiSO, 7H,0 mpu mTo HUKEITOBUTE KATjOHH O]

PacTBOPOT I'l 3aMEHYBaaT jOHUTE OJ1 3COJUTOT, TI0 ClIeHATA PABCHKA 2:

Na,A + Ni** & NiA + 2Na* )

Ipu Toa, ce kopucten e BoxeH pactBop NiSO,7H,0 co Tpu pasmmunn konuentpammm: 0,1, 0,2, 0,3 mol/dm® u

3e0sHT 4A.
Jonckara m3MeHa e Bpiea Ha ABe paszaumyHHU Temrepatypu: 297, 333 u 373 K. BpemeTpameTo Ha joOHCKaTa

n3MeHa e 3emeno: 10, 20, 30 u 40 min.

4. PE3VYJITATHU U JUCKYCHUJA

Pesynratute o KamanuTeTH HAa jOHCKAaTa WM3MEHA, KOU C€ JOOMCHH OJ] W3BEJCHHUTE CKCICTHPUMCHTH IpH

KOMOWHUpAkE HA IIapaMETPUTE Ha JOHCKA U3MEHA, Ce MPpUKaXKaHu Bo tabemnwure 1,2, 3,4,5,6,7,8u 9.
Ta6esa 1. Joucku kananuet NiO/g 3eoaut npu 0,1 mol/dm?® NiSO,-7H,0 u 297 K

JoHckn
C [mol/dm?] TIK] kanauter NiO/g
3€0JIUT

297 67,20

IIpo6a Sg 3eoaur

10 0,1

20 0,1 297 59,70

30 0,1 297 72,00

40 0,1 297 59,70
Ta6ena 2. Jonckn kamamurer NiO/g 3eoant npu 0,2 mol/dm?® NiSO,-7H,0 n 297 K

JoHckH
C [mol/dm?] TIK] kanamuter NiO/g
3€0JIMT
10 0,2 297 74,70

20 0,2 297 85,50
30 0,2 297 55,50
40 0,2 297 67,20

Tao6ena 3. Joucku kanauurer NiO/g 3eonut npu 0,3 mol/dm?® NiSO,7H,0O u 297 K
JoHckH

4A t [min] C [mol/dm?] kananurer NiO/g
3€0JIUT

10 0,3 297 52,30
20 0,3 297 52,30
30 0,3 297 52,30
40 0,3 297 127,00

Tao6ena 4. Joucku kanauurer NiO/g 3eonut npu 0,1 mol/dm?® NiSO,7H,0O u 333 K
JoHckn

C [mol/dm?] kananurer NiO/g
3€0JIMT

IIpo6a Sg 3eoauT
4A

IIpo6a 5g 3eosnt

IIpo6a Sg 3eoumnt
4A

10 0,1 333 75,00
20 0,1 333 89,00
30 0,1 333 75,00
40 0,1 333 100,45
Ta6exa 5. Joucku kanawurer NiO/g 3eoant npu 0,1 mol/dm?® NiSO,7H,0 n 333 K

JoHckn
C [mol/dm?] kananurer NiO/g
3€0JIUT

IIpo6a 5g 3eount
4A
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Tabena 6. Joucku kananurer NiO/g 3eoaut npu 0,3 mol/dm?® NiSO,-7H,0 u 333 K
JoHckn

C [mol/dm?] kamanurter NiO/g
3€0JIUT

IIpo6a S5g 3eount
4A

10 0,3 333 60,00
20 0,3 333 93,00
30 0,3 333 94,00
40 0,3 333 63,00

Ta6exna 7. Joncku kamamurer NiO/g 3eoant npu 0,1 mol/dm?® NiSO,-7H,0 n 373 K

JoHckn

Ipo6a 5g 3eomut C [mol/dm?] TIK] kanauurer NiO/g

4A

3€0JIUT
10 0,1 373 75,00
20 0,1 373 102,00
30 0,1 373 88,00
40 0,1 373 91,00

Ta6ena 8. Jouckn kanauurer NiO/g 3eomut npu 0,2 mol/dm?® NiSO,7H,0 u 373 K
JoHckHu

C [mol/dm?] kananurer NiO/g
3€0JIUT

81,00

IIpo6a 5g 3eount
4A

10 0,2 373

20 0,2 373 105,00
30 0,2 373 88,00
40 0,2 373 91,00

Ta6ena 9. Jouckn kanauurer NiO/g 3eomut npu 0,3 mol/dm?® NiSO,7H,0 u 373 K

IIpo6a 5S¢ 3eoaur JoHckH
P 4§ C [mol/dm?] TIK] kananurer NiO/g
3€0JIUT

10 0,3 373 90,00

20 0,3 373 90,00
30 0,3 373 107,00
40 0,3 373 102,00

BpeaHOCTa HA KANALMTETOT Ha Bp3yBame Ha Ni** joHHTE Ha 3€0NMTOT A, 3aBHCH O] HAYMHOT HA CHHTE3a HA
3€0JIMTOT, T.€. 0] (PU3NIKO — XEMHUCKUTE U MOP(OIIOIIKUTE CBOjCTBA HA 3€0JUTOT. bp3uHaTa Ha 3aMeHaTa 3aBHUCH O]
TeMepaTypara M rojeMHHATA HA YECTHUKHTE HA 3e0nHTOT. Kaj joHckata m3Mena Ha 3eomutor 4A co Ni?* jommute,
Op3uHaTa Ha 3aMEHAa € peJIATUBHO HKMCKa Ha MOHUCKH TEMIIEPaTypu IUTO € MOCIeNulla Ha peajlaTUBHO Majarta
cenexrusrocT Ha Ni®* jonnTe. Mefyroa co MOpacTOT Ha TeMIepaTypara, Gp3UHATA M KANALMTETOT HA 3aMEHa Ha
Ni?" jomute co 3eomuror 4A MHOTY 6P30 pacTe, Taka IITO HA TEMIIEPATYPH MOBHCOKH 0 333 K, Mojke BO Bpeme of
10 min ga e mocTurHaT KananuTeT Ha 3aMeHa o 70 — 130 mg 3eonur 4A ma u moBeke.
HckycTBata mokakale JeKa BHCOKHTE KalalMTeTH Ha jOHCKAaTa M3MEHa Ce KapaKTepPUCTUYHM 3a 3EOJHTHTE CO
BHCOKA COJIp)KMHA Ha alyMHHUYM (IIp. 3€0JIUT A), a morojeMa Op3HMHa Ha 3aMe€Ha Ce€ IIOCTHI'HYBA CO 3EOJHUTHTE
noboraty co ciwnimyM (3eomut X U Y) KOM Of Ipyra cTpaHa MUMaar MoMaJl KamaluTeT Ha joHcka u3meHa. Cemak,
OBHE OJIHOCH MOMerly Op3MHATa Ha 3aMEHa W MOCTUTHATHOT KalalUTeT Ha 3aMeHa, BakaT camo OmmuTo. MMeHo,

HCKYCTBATa IIOKaXKaJie JACKa 3COJUTUTEC OJ MCT THII MU MHOTY CJIMYCH XEMHCKHU COCTAB MOKAT BO 3aBUCHOCT O

MIOCTAITKaTa Ha CHHTE3a Ja TIOKa)KyBaaT MHOTY Pa3JIMYHH jOHOU3MEHYBAUYKH U JPYr'H (PU3UUKO — XEMUCKH CBOjCTBA.
Ha cuxure 1, 2 1 3 e puKakaHo BJIMjaHMETO Ha KOHIEeHTpanujata Ha Ni°’ joHMTe Bp3 KamalMTETOT Ha BP3yBambe
Ha HUKEJIOBUTE jOHH Ha 3€0JHUTOT 4A.
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Crnuxka 1. 3aBUCHOCT Ha KamalUTETOT HA BP3yBambe
Ha Ni2+ joHuTe Ha 3e0JUT 4A
o1 KoHIleHTpanujaTa Ha NiSO4-7H20

4 mg NiO g seommr

140}»

120+

Crnuka 2. 3aBUCHOCT Ha KaallUTETOT HAa BP3YyBamwbe
Ha Ni2+ joHuTte Ha 3e0suT 4A
o KoHIleHTpanujata Ha NiSO4-7TH20

=373

A-10min
O-20min
20+ O-30min
@®-40min
_— _— .
0.1 0.3

NiSO, x 7H.0O (mol/dm’)

S04 . .
Couka 3. 3aBHCHOCT Ha KaNalUTeToT Ha Bp3yBame Ha Ni* jonuTe Ha 3e0mut 4A 071 KOHIIEHTpalUjaTa HA
NiSO47H,0

5. 3AKJIYYOK

DyHKIMUTE HAa OA3MBOT HA CEIyMTE MOJENHM MOKakaa Jeka HajonTHMajHa TeMIlepaTypa MpH jOHCKa M3MeHa Ha
cucremoT (NiSO47H,0) — 3eonut tun 4A nomery 333 — 373 K. Hajontumanna kouueHrpanuja e og 0,2 — 0,3
mol/dm®, noxexa mak majonTumanzo Bpeme Ha m3Menatae ox 20 — 40 min. [pexy kputepuymot Ha Fisher gokaxana
€ aJIeKBATHOCTA Ha CEIyMTE MOJICIIH.
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ExoHOMHYHOCTa Ha jJOHCKaTa U3MEHA € BO TOA MITO MUKPOIIOPECTHOT MaTepHjal KOj € KOPUCTEH 3a JOHCKa M3MEHa €
nobuen ox Hamarta PemyOmuka. OcraHyBaaT OTBOPEHM IIEPCIEKTHBH 3a IIOHATAMOIIHO HCTpaKyBame  Ha
JOGHEHNTOT IPOAYKT o3HadeH kako Ni** - NaA Bo o6acTa Ha CylIeme Ha TACOBH, KATATH3 U APYTH IPAMEHH.
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Abstract: According to all sources of data available to the Seismological Observatory the seismic activity in the
Republic of North Macedonia is mainly tectonic, with the exception of weak collapse earthquakes. This seismic
activity is caused by its affiliation to the Mediterranean area of the Alpine-Himalayan orogeny belt. Epicentral areas
belong to the three main seismic zones, West-Macedonian seismic zone, Vardar seismic zone and East-Macedonian
seismic zone. Three secondary seismic zones, transverse to the main seismic zones, are also defined. Each of these
zones is characterized by a specific time and space distribution of earthquake locations, with frequent seismic
microactivity, lot of minor to light earthquakes and very rare moderate to major earthquakes. Observed seismic
activity on the territory of the Republic of North Macedonia has a main role for the evaluation of the seismic hazard
of the specific territory.

Keywords: Seismic zone, seismicity, earthquake.

CEU3BMOI'EHA 30HU U CEU3MUYHOCT HA TEPUTOPUJATA HA PEIIYBJIIUKA
CEBEPHA MAKE/IOHHUJA

Katepuna JIporpemka
VYuusepsurer ,,CB. Kupun u Meroauj“, Ilpuponno-Maremarnuku @akynret, Cen3mMoonka
Omnceparopuja, Ckomnje, PeryOnuka Makenonuja
Jacmuna Hajnoscka
VYuusepsurer ,,CB. Kupuin u Meronuj“, Ilpuponno-Maremarnuku ®akynreT, Cen3MoIoKa
Omnceparopuja, Ckomnje, PeryOnuka Makenonuja
JAparana YepHux — AHacTacoBcKa
VYuusepsurer ,,CB. Kupun u Meroauj“, Ilpuponno-Maremarnuku @akynret, Cen3Moonka
Oncepsaropuja, Cxorje, Penyoiinka Makenonuja

Pesume:  Cemsmuukara aktuBHOCT BO Pemybimka CeBepna Makemonnja HaOJbyayBaHa JOcCera, CIOpEl CHTE
M3BOPH HA NOAATOIM cO KoW pacriosara Cen3MOJIOIIKaTa OINCEepPBATOPHja, € TEKTOHCKAa CO MCKIyYOK Ha cliabu
YPBUHCKH 3eMjoTpecu. Taa e ycioBeHa oJ Hej3MHATa NPUIAAHOCT Ha MeauTepaHckarta obnacT Ha AJICKO-
XuUManajckuoT oporeH mojac. Mcrara ce oiBMBa BO ENHUIEHTPAIHHM MMOJpadja BO paMKUTE Ha TPHUTE TIJIaBHU
CEM3MOTCHHU 30HH, 3alaJHO-MaKeIoHCKa, Bapnapcka u McTouHO-MakenoHCKa cen3MoreHa 30Ha. [ pynupamero Ha
eTMUIICHTPUTE Ha 3eMjOTpecuTe Ie(UHUPAAT U TP CIIOPEIHA CEN3MOTEHH 30HH, ONPEeYHH Ha ri1aBHUTE. Cexoja of
OBHE 30HH C€ KapaKTepH3HUpa CO OJpeaeHa BPEMEHCKA U MPOCTOPHA pachpenenta Ha 3eMjOTPECHTE, CO YeCTa 10jaBa
Ha ciabu 10 CPEeTHO CHIIHM, 110 3€MjOTPECH CO HAjTOJIEeMHU JIOKAJIHM MarHuTyau. HeonxoxHocTta on HaOsbynyBaHaTa
CeM3MUYHOCT Ha Tepuropujata Ha PenyOnmuka CeBepHa MakenoHnja Wrpa IjlaBHa Yjora BO OIIEHKaTa Ha
CEM3MUYKHOT Xa3ap/ 3a COOABETHATa TEPUTOPH]a.

Kayunu 300poBu: Cen3mMorenn 30HH, CEM3MHUYHOCT, 3€MjOTpeC.

1. BOBE]
Tepuropujara Ha MakeqoHMja ¥Ma Oorara reoJiollka W TEKTOHCKa HCTOpPHMja, BO Koja BieryBaar ¢asum of
0ajKaJICKHOT METAIMKIYC (JIOIeH MPOTEPO30HMK) U (PAHEPO3OMUYKUOT METAMUKIYC (XEPIUHCKUOT W aJTCKHOT
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nuKIiyc). Bo paMknTe Ha ONMImITHTE TEKTOHCKH JBIDKEHA, 3ahaTeHa cO MHTEH3UBHU TEKTOHCKH ITPOLIECH, 0COOEHO BO
HEOTEKTOHCKATa eTara OJ HEj3MHHOT TeO0JIOIIKH pa3Boj, Taa € MOJJI0KEeHa Ha WHTEH3MBHA JIECTPYKIMja U HCTaTa €
TEKTOHCKH pPa3gpoOcHa Ha Pa3IWIHM 10 TOJEMHHA PENAaTHBHO W3JWTHATH W CIyIITEHH OJIOKOBH, KOM CE€ BO
IIOCTOjaHO JBIDKEH-e. | paHHuIINTEe TOMEr'y HUB Ce TEKTOHCKH AMCIOKAIUH (pacenn) KOM Kako CTPYKTYpPEH eJIeMEHT
BO CTEHCKHTE KOMIUIEKCH IPETCTaByBaaT €I€H OJ] OCHOBHHUTE (DaKTOPHU IIPU MOJEIHPAamEe Ha CTPYKTYPHUTE (GOpMHU
BO MOBPIIMHCKATE W TOANA0OKUTE NEJIOBH Ha 3eMjHHATa KOopa. 3a IOCTaHOKOT Ha 3eMjoTpechuTe Ol moceOHa
B2)XKHOCT € IIO3HABAHETO HAa MEXAHM3MOT Ha PErMOHAIHHUTE TEKTOHCKM JIBIDKEHA, NMPONPATEHH CO I0jaBU Ha:
HaOupame, pacedyBame, CO31aBame Ha JIBIDKCEHE Ha OACITHH MOP(OCTPYKTYpH KOHM IIOHATaKa Ce CBP3yBaaT BO
CHUCTEeMH Ha yIITE IMOTOJIEMHM TeOJIOMKH eIuHUIM. Kako KpaeH pe3yiraT Ha Taa reoJMHAMHUKa, € I0jaBaTa Ha
3eMjoTpecute. Bo paMKuTe Ha TJIaBHUTE TEKTOHCKU 30HH €r3HCTHPAaaT CEM3MOTCHUTE 30HH CO Pacey OJ pa3jinueH
KapakTep ¥ HacoKa Ha IpoTerame, J0JDK KOM HacTaHyBaatr 3eMjorpecutre. Co orje Ha Toa JieKka oBUe (GopMH ce
HacTaHaTH BO pa3JIMYHO BpeMe HU3 HEOTEKTOHCKaTa eTama, JeNl OJ HUB CeyIITe aKTHBHH, CO jaCHO H3pa3eHa
cer3MHnyKa akTUBHOCT. [1ojaBara Ha KapaKTEpUCTUYHATA CEM3MUUKA TEKTOHCKA aKTHBHOCT, BO CMHCJIa Ha YeCTOTaTa
Ha 3eMjOTPECHUTE CO OJpe/eHa jayrHa, paclopeloT Ha 3€MjOTPECHUTE XKapHIITa KaKO U HUBHATA MOBP3aHOCT CO
TCOJIOIIKUTE ¥ TEKTOHCKHUTE CTPYKTYPH, YKa’KyBa Ha MOXKHOCTA Ha Je(pUHUpame Ha TPH IJIABHU CEU3MOTCHH 30HU:
3ananHo—Make0HCKa, Bapnapcka u Mcrouno—makenoHcka, Ci.l.

2. CEUBMOI'EHH 30HU 1 CEUBMHUYHOCT HA TEPUTOPUJATA HA CEBEPHA MAKEJOHUJA
3anadno—-makedoHcKa ceusmozena 30Ha ce poTera Ha mojapadja on Makenonunja, Anbanuja u ['prmja. 3amounyBa
0J1 KpajHHUTE CeBepO3amaHy eI0OBH Ha MakeaoHH]ja, MpoaoinKyBa npeky Jlebapckarta nenpecuja u Ilenikomnejckarta
nenpecuja (Ambanuja), moroa mpeky Oxpujackara jaenpecuja U coBpemenata Kopuancka nmenpecuja (AnbaHuja)
MPOJIOJKYBa €€ 10 jyro3anaJHUTe TPaHUYHH IeJ0BH roMery Makenonuja u ['puuja. Bo TekToHCKHM cMucosn, oBaa
ceu3MoreHa 30Ha ¢ hopMupaHa BIOIK Mo 00010T Ha Mupaurckara u [llapcko—IIuHacKaTa TEKTOHCKA 30HA, ICTIOBU
01 TNIAHUHCKHUOT cucteM JluHapuau—Xenuuuau. Ha teputopujara Ha MakenoHuja 1efata 30Ha ©Ma OpUCHTAIHja
napaJiesTHo Ha JonuHara Ha pekara Lpu JlpuM, mopaau mTo oBaa ceM3MOreHa 30Ha BO CEM3MOJIOIIKATa JIUTepaTypa
TIOpaHo ce UMEeHyBaJla Kako JIpuMcka cen3MoreHa 30Ha.

Bo cem3MOTeKkTOHCKAa CMHCIIA, Cc€ KapaKTepuU3Wpa CO H3pa3eHH pPaOHH AWMCIOKAIIMH TOMEly XOPCTOBHTE H
JIETIPECUUTE, KOU Ce TIIABHW HOCHTENN HA CEM3MUYHOCTA. AKYMYJIHPAamEeTO Ha CEM3MUYKAaTa CHEpruja ¢ MmocieIuna
Ha cocToj0a Ha HaIperame IOJ NISjCTBOTO Ha JarepaiauTe mputHconu Ha Illapcko—IlenncTepcKHoT oporeH nak,
HACIIEICHH OJ TIPEIHCOTCKTOHCKUTE TIPOIECH, KOHW TPOJODKYyBaaT H JeHec. JIMcIoOKanmuuTe BO OBOJ
CEU3MOTEKTOHCKH MOJEN MMaaT pa3jIMyHH HpaBIM Ha IMpoTerame. J(oceranrtHuTe HEOTEKTOHCKH M CEH3MOJIOIIKH
NpOy4yBama, YKaKyBaaT Ha M3pa3eHU PaOHU AMCIOKANWH Ha JIM3rame, J0JIK KOUIITO ce MaHU(eCTHpa Cen3MuiKa
akTHBHOCT. KOHIIeHTpalnjaTa Ha 3eMjoTpecuTe € BO IiejaTa 30Ha, [a 3aToa BeJIMMe JieKa Taa UMa KapaKTephCTHKa
Ha "BHCTHHCKa  cen3MmoreHa 30Ha (Bo Bapmapckara n McTouHO—MakenoHCKaTa CeM3MOIeHa 30Ha KOHIIEHTpalujaTa
Ha 3eMjOTpEcHTe € BO MOEJMHEYHHU IOoJpadvja, ITO MOXKAT Jia C€ CMETaaT 3a M30JMPAaHU HM3BOPH HA CEU3MHYKa
eHepruja).

Bapoapckama ceusmozena 30na ce nporera Ha nojapadja oa teputopunte Ha CpoOuja, Makenonuja u I'puuja. Ha
TepuTopHjaTa Ha MakeqoHWja MMa IpaBell Ha TpOTErame MO JOoJMHATa Ha pekara Bapmap. Cmopex cBojara
TeoJIOIIKAa TeHe3a W CeM3MHYKa aKTHBHOCT, Taa € eIHa OJ HajjacHO m3audepeHIUpaHUTEe CEU3MOTeHH 30HH Ha
BankanoT. Bo cem3MOTEeKTOHCKa CMUCIa, OBaa CEM3MOICHA 30HA Ce KapaKTepU3Upa CO MO3aWdHa CTPYKTYpa, KaKo
pe3ynTaT Ha BKPCTYBAaKmETO Ha cTapuTe (MPEIHEOTEKTOHCKHUTE) HAIODKHHU JTUCIOKAIIMK CO Pa3lIMueH CTENeH Ha
CEeU3MHYKa PEaKTHBHOCT BO HEOTCKTOHCKHOT CTAJUyM U TOMPEYHH IUCIOKAIWH, IITO JOBEIyBa IO MOCTOCHE Ha
TEKTOHCKH T.€. CEM3MOTEKTOHCH ja3nu. OBaa ceM3MoreHa 30Ha BO HEOTEKTOHCKHOT CTa/IMyM MMa BHCOK CTEIeH Ha
JIECTPYKIIMja, Koja € 0Jjpa3 Ha TEKTOHCKATa pa3IpoOeHOCT CO peaKTUBHPAE Ha TOPEHABEICHUTE AUCIOKALIUH.
Hcmouno—makedoncka ceusmozena 30ma ce NpoTera Ha WCTOYHUOT JeN OJi TepuTopujata Ha MakeaoHuja U
norpanugHuTe npenenu co Cpbuja u byrapmuja. Bo TekToHCKHM cMuCOI, Taa € IMHEaMEHT IITO 3a)aka rojeM e 01
Cprnicko—MakeTOHCKHOT MacuB M u3BeceH jaen of Kpaumrunnata 3ona Ha Kapmarto—bankanwaure. Ilorogemuor
Je7l O]l HEj3MHHMOT HCTOYeH pad ce mporera no JojuHara Ha pekara Crpyma, mopagd IITO BO IocTapara
CeM3MOJIONIKA JINTepaTypa ce MMeHyBana kako CTpyMcka cem3MoreHa 3oHa. Bo oBaa cemsmoreHa 30Ha gocera ce
TeHepHupalle 3eMjOTPECH CO HajrolieMa 0ciI000/IeHa eHeprija Ha KOIHEHNOT Ael Ha bankanckuor IlosryocTpoB, kako
pesyiTar Ha JAMHAMHU3UPAmETO Ha HEOTEKTOHCKHUTE DPaceHH JAWCIOKAIMM IIOpaju HalperamaTa CO3IaJCHH O]l
noctojanuTe nputuconr Ha Kaprnaro—bankanunure n Poporickara maca, T.e. BO NpaBell O/ CEBEPOUCTOK KOH
jyrozanajn. /lucnokanmure BO OBaa CEM3MOTEKTOHCKA 30HAa MMaaT pa3sIMuHM NpaBIM Ha nporerame. [Ipecenure
Mel'y HaJIOJDKHUTE M ONPEYHUTE ANCIIOKALMK BO OBaa 30Ha, OpMHUpaaT TEKTOHCKH ja3JIH, KOW IPH JUHAMH3NPAbE
ce jaByBaaT KaKo U3BOPH Ha BUCOKA CEM3MUYKa EHEPrHja.
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Ha Teputopujata Ha MakenoHHja ¥ MOTpaHUYHUTE TTOJpadja MOXKe Jia ce JeruHUpaaT U TPH CHOPEOHU Ceu3MOeHU
30Hu, TIONIPEYHH HA TJIABHUTE TPH, Ompenesienu co mpasuure: Kycmenoun (Byzapuja)—Cronje-llebap, Ilexueso—
Benec—Oxpuo n Candancku (Byeapuja)—Bananooeo—Kopua (Anbanuja). Mecrata Ha TIpecek Ha TJIaBHHUTE H
CIIOPETHUTE CEM3MOTeHH 30HHM Ce O0JAacCTH Ha BHCOKA CEM3MHYKa aKTHBHOCT, BO KOHM CE CIy4yBaaT HAjCHJIHHTE
3eMjOTpeCH Ha TepuTopHjaTta Ha MakeIoHHja 1 MOTpaHUIHUTE 00TaCTH.
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Cn.1 I'nagnu ceusmozenu 30HU U HeOMeKMOHCKU eOunuyu Ha mepumopujama na P. Cesepna Makedonuja

3. CEUBMUYHOCT HA TEPUTOPUJATA HA PENIYBJIUKA CEBEPHA MAKEJIOHUJA

CeusMHu4YHOCTa Ha TepUTOpHjaTa HA Makenonuja 3a epuonot 1901-2018 1., Bo oBa UCTpakyBame ke ce pasrieayBa
NIPeKy TPOCTOpHATa pachpenesnda Ha CIyYeHWTE 3€MjOTpEecH, NpeTCTaBeHa NpEeKy eNUIeHTpallHa KapTa 3a
pasrnenyBarnot nepuox (Ci.2), u OpojoT Ha CIIyUYEHUTE 3eMjOTPECH MO 30HM W JeKaaW MpHuKakaH Bo Tabemal.,
3aeHO cO OpOjoT Ha 3eMjOTPECH U 3a CEKOja 30Ha MOCEOHO.

Pacripenenbara Ha 3eMjoTpecHTe MO MHTEPBAIM OJ MO JECET TOJUHH, KAKO M TOJIEMHHHTE Ha MAarHUTYAWUTE BO
COOJIBETHATA JIeKa/1a ce MPUKaKaH!W co Xuctorpamcka aHanusa (Ci.3a-3B). 3a cexkoja 30Ha IOCOYCH € M HajCHIIHUOT
3eMjoTpec BO pasrieayBaHuoT mepuox 1901-2018 r., ciydeH Ha Teputopujata Ha MakeqoHHja. PacmoHOT Ha
PuxrtepoBute nokannu maruutyaud (M) Ha pasriienyBaHuTe 3eMjoTpecH € A0 7.8, JojeKka MaKCHMaJHUTE
HabJbyIyBaHM MHTEH3UTETH MMaaT BPEOHOCTH 10 X cTeneHu cropen EMS-1998 ckana.

Hoceramaute HaOJbyAyBama Ha 3anaoHo—mMakeOOHCKama ceu3mMo2ena 30Ha yKaXKyBaaT JieKa Taa Cce OJJIMKYBa CO
MHOTY dYecTa I0jaBa Ha ciabu 3eMjoTpecH, JokaigHa PuxtepoBa marautyma M;<3.9, HO u co yecta mojaBa Ha
3eMjorpecu co M;>4.0 (repruoan Ha MOBTOPYBAHkE O/ HEKOJIKY JELEHUH /10 HEKOJIKY CTOTHIM TOJUHH). McKiIyuok
0]l OBa IpeTcTaByBa Hojapayjero Ha [lemaroHOT, KOj KaKoO PENMKT-XOPCT Of IpekaMOpHcKaTa 3eMjuHaTa Kopa Ha
Junapunure—XelIMHUANTE, OTPaHUueH OJ MCTOK M 3amaj co JaOMHCKH JOHEOTEKTOHCKH PETHOHAIHH paceiu U
UCIIPECEUeH CO HEOTEKTOHCKHU pace/, He MOKaXXyBa 3HauajHa CEU3MHMYKa aKTHBHOCT, OCBEH cilabara CeM3MHUYHOCT
Ha HErOBHOT CEBEPEH Kpaj, KOj BO CEM3MOJIONIKATA JIMTEpaTypa Kaj HAC Ce M3/[BOjyBa KaKO EMHULEHTPAIHO Mopadje
Boromuia (criopen c. borommuia, nmomery rpagosure Benec u [Ipuien). OBaa cocrojba ce J0DKM Ha €IHAKBHUTE
U3AMrama Ha JEJIOBHTE Ha XOPCTOT O] JaMHHUHA. JloceramuuTe HabJbyyBama Ha Bapoapckama ceusmozena 30Ha
yKa)XyBaaT Ha MHOTY YecTa I10jaBa Ha C1abH 3eMjoTpecH, co JokaiaHa PuxrepoBa marauryna M <3.9 Ho u Ha JecTa
mojaBa Ha 3eMmjoTpecu co M >4.0 (mepuoan Ha MOBTOPYBaWmE Ce€ OJ HEKOJIKY JACUEHUU 0 HEKOJIKY CTOTHIH
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rojuHu). JloceranHuTe Cen3MOIIONIKY Ha0by TyBamka Ha McmouHo—MakeOOHCKAmMa ceusmoeena 30Ha YKaxyBaaT Ha

YMEPEHO YecTa IMojaBa Ha ciIabu 3eMjoTpecH, co JokaiaHa mMarHutyaa M <3.9, HO u co yMepeHO uYecTa ImojaBa Ha
3emjoTpecu co M| >4.0 (mepnoay Ha TOBTOPYBAEk-E O/ TOBEKE JCTIEHUH IO HEKOJKY CTOTHIIA TOJAWHH).
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Cn.2. Enuyenmpanna xapma na Penybnuxa Cesepna Maxeodonuja 6o nepuooom 1901-2018 2oouna

HeennakBaTta BpeMeHCKa pacmpejienba Ha CIyYeHUTE 3eMjOTPECH BO pasrieayBanuot nepuon 1901-2018 roxuna ce
JO/DKA Ha OpOjOT HA HHCTAJIMPAHH CEH3MOJIOIIKM CTAHUIM W Ha COQUCTHIMPAHOCTA HA CEHU3MOJIOUIKUTE
WHCTPYMEHTH (HMBHATa OCETJIMBOCT), KOja CO Pa3BOj Ha TEXHOJIOTHjaTa BO mocienHure 20 roAWHU HU OBO3MOXH
perucrpanuja U Ha Hajcnabure 3emjotpecu co Marmutyna M <l. 3aroa e 3HauuTeNHO 3rojeMeH OpojoT Ha
CIIy4eHHUTe 3eMjoTpecu ocobeHo mo 1970, co 0TBapameTo Ha HOBH CEH3MOJIOIIKKA CTAHUIM U WHCTAIAPAETO Ha
BTOpaTa TeHepaluja Ha CEU3MOJIOIIKH HHCTPYMEHTH (EJEKTPOMAarHeTHH CEHM3MOMETPU CO TallBaHOMETapcKa
peructpanuja Ha ¢ororpadcka xapTHja). A cO BOCIIOCTABYBAaHETO HA TEIEMETPUCKA MpEXa Ha CEN3MOJIOIIKH
CTaHUIM CO MHCTPYMEHTH CO JUTMTaJIHa PErHCTpalyja, OpojoT Ha peruCTpUPaHUTE 3€MjOTPECH CE€ 3TrOJIEeMU YIITE
noBeke. Moxe J1a 3aKiIydrMe JIeKa 3T0JEMEHHOT Opoj Ha PerucTpHpaHy 3eMjOTpecH HE ce JOJDKH Ha 3rojieMeHa
CeM3MNYKa aKTUBHOCT TYKY €HOCTaBHO Ha 3TOJIEMEHATa OCETIMBOCT Ha MHCTPYMEHTHUTE (TpeTa reHepanuja).
Tabena 1. Bpemencka pacnpedenba na semjompecume 00 ceusmozcenume 30Hu 60 nepuooom 1901-2018 zoouna
pacnpedenenu no 0ekaou

3ona/roguna | 1910 | 1920 | 1930 [ 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | 2020

Hcrouna 47 33 17 18 1 1 9 11 56 309 1388 | 3518
Bappnapcka 13 60 69 139 3 11 86 66 313 954 3345 | 4131
3anaana 18 87 75 23 11 29 103 57 442 1108 | 1747 | 4617

Maxkeznonuja | 78 180 161 180 15 41 198 134 811 2371 | 6480 | 12266
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Cnuka 3a. Pacnpedenba na semjompecume 00 Mcmouno—maxkedoHckama ceusmozena 301a 3a nepuod 1901-
2018 200una no epeme u maznumyoa

Bapaapcka censmoreHa 30Ha

Bpoj na 3emjorpecu

Cnuxa 36. Pacnpedenba na semjompecume 00 Bapoapcka ceusmozena 3ona 3a nepuod 1901-2018 zoouna no
speme u MasHumyoa
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3anmagHO-MaKeJIOHCKA CEH3MOreHa 30Ha

2612

e e 5010
=

l]e== == == 1990
=

- 1970

-
- 1950
—

1930

Cnuxa 38. Pacnpedenba na 3emjompecume 00 3anaona—makeOOHCKAma ceusmo2ena 301Ha 3a nepuoo
1901-2018 2o0una no epeme u macHumyoa

4. 3AKJIYYOK

Bo cekoja onm cem3MoreHWTE 30HM Ha TepuUTOpHjaTa Ha MakeloHHMja ce jaByBa OJpeIcHAa 3aKOHOMEPHOCT Ha
0cII000IyBakbETO M MPUTYIIYBAKBETO HA CEU3MUYKATa CHepIuja, Kako 1 0co0eHa pacrperenda Ha XUIOLESHTPUTE Ha
3eMjOTpEecHTe, T.€. HUBHU T'PYIH, KOU CE MMEHYBaaT KaKo eNuIeHTpaiHu nojpadja. Cenak, Kaj CUTE CEH3MOICHHU
30HM MPEOBJIajyBa IUIUTKATa pacnpeaenda Ha XUNoleHTpuTe Ha 3eMjorpecure a0 40 km, Ho Hajuecto ox 10 km no
20 km. OBa ykaxxyBa Jeka CEM3MHYHOCTa € IMOBp3aHa co AeOpMalMUTe BO IOPHUTE NETOBH Ha JMTOChepaTa,
MOTOYHO CO JECTPYKIMjaTa Ha 3eMjHHATa KOpa yCJIIOBEHA OJ TEKTOHCKHUTE IBHXKema. [lehHHUpameTo Ha MOJEIOT
Ha CeM3MHUYHOCTa Ha OIpEeJeIeHo IoApadje, 3a4eCTeHOCTa Ha [10jaBaTa Ha 3eMjOTPECUTE CO OIPE/eNIeH HHTEH3UTET
KaKo U jauyMHaTa Ha OYEKYBaHWUTE 3€MjOTPEeCH BO MAHHMHA ce O] MoceOHa BaKHOCT 3a OLIEHKATa Ha CEM3MUYKUOT
Xa3apJ M PU3HMK Ha COOJIBETHATA TEPUTOPH]a.
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Abstract: The aim of this study was to determine the protozoan parasites in common carp (Cyprinus carpio, L.
1758) from the largest cyprinid aquaculture facility in Macedonia, located in Pelagonia region (Bitola). This study
was carried out by seasons, in a period of three years. A total of 212 specimens of common carp were examined and
134 fish (63.20%) were infected with protozoan parasites. Representatives of Protozoa were most commonly
occurred during the spring (in 58.27 % of the fish examined), than in winter (55.21 %), summer (39.07 %) and the
lowest in autumn (35.64 %).

In common carp from this cyprinid fish farm the presence of 4 protozoa species was established: Myxobolus
miielleri, Myxobolus encephalicus, Thelohanellus nikolskii and Trichodina sp. The mean intensity with protozoan
parasites in common carp was 3.60, while the prevalence 10.20 %.

Keywords: protozoa, parasites, common carp, aquaculture

1. INTRODUCTION

Ecto and endo-parasitic protozoa represent one of the most dangerous threats to the fish population. These parasites
attack the fish, causing massive damage to the skin and gill epithelium (Sterud et al. 2003; Enayat et al. 2008).
According these authors, even moderate infection with these organisms can cause fatal disease, because the infected
fish lose appetite and stop consuming food.

Evolutionary different organisms that belong to the Protozoa may act as ecto and endoparasites in fish (Lom &
Dykova, 1992). According Moraes & Martins (2004), they are the causative agents of diseases in the global
aquaculture, causing damage and reduced growth of the host fish. In this way, parasitic protozoan diseases are
responsible not only for great losses to the commercial fishing industry, but also for a negative social impact in
developing countries where aquaculture activities contribute to food production of high nutritional value (Bondad -
Reantaso et al. 2005). Padua & Cruz (2014) concluded that the importance of disease impact must be highlighted in
order to elaborate efficient strategies for early diagnosis and fast intervention in fish farms management practices, to
obtain a stable and sustainable production.

2. MATERIAL AND METHODS

A total of 212 specimens of common carp (Cyprinus carpio, L. 1758) from the largest cyprinid aquaculture facility
in Macedonia, located in Pelagonia region (Bitola) were examined for protozoan parasites. The fish were caught
using net or hook by local fishermen. The specimens were placed in plastic tanks with fishpond water and
immediately transferred to the research laboratory. Fish were killed by vertebral dislocation. During the dissection,
the gill filaments, the eyes, the fins, the intestines and the skin were examined under the stereomicroscope. All
parasites found in each individual fish were identified and enumerated. During the study period, data on parasite
species were categorized according to season.

Classical epidemiological variables (prevalence and mean intensity) were calculated according to Bush et al. (1997).
The parasite specimens were identified using reference keys of Bykhovskaya-Pavlovskaya et al. (1964).

During the examinations at the Laboratory for fish diseases in Hydrobiological Institute in Ohrid (Macedonia),
stereomicroscopes ,,Zeiss”- Stemi DV4 and ,,MBS 107, as well as light microscope ,,Reichart” were used.

3. RESULTS AND DISCUSSION
A total of 212 specimens of common carp (Cyprinus carpio, L. 1758) from the largest cyprinid aquaculture facility
in Macedonia, located in Pelagonia region (Bitola) were examined and 134 fish (63.20 %) were infected with
protozoan parasites. In common carp from this cyprinid fish farm the presence of 4 protozoa species was
established:

1. Myxobolus mielleri on fins in common carp, in spring;

2. Myxobolus encephalicus on brain in common carp, in spring;

3. Thelohanellus nikolskii on fins in common carp, in summer;
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4. Trichodina sp. on gills in common carp, in all seasons.
Data on prevalence and mean intensity with protozoan parasites (by seasons) in common carp are given in Table 1.

Table 1. Prevalence (E) and mean intensity (I) with protozoan parasites in common carp (Cyprinus carpio, L.
1758) from cyprinid aquaculture facility in Pelagonia region (Bitola, Macedonia) by seasons

Protozoa species Spring Summer Autumn Winter
[ E (%) I E (%) [ E (%) [ E (%)
Myxobolus muelleri 340 | 044 / / / / / /
Myxobolus encephalicus || 4.00 | 0.80 / / / / / /
Thelohanellus nikolskii / / 244 | 3.08 / / / /
Trichodina sp. 455 | 11.81 | 466 | 344 | 440 | 7.85 | 472 7.05

During this study, infection with protozoan parasites was recorded on common carp in all seasons. Myxobolus
encephalicus and Myxobolus melleri were found only in spring, while Thelohanellus nikolskii was detected only in
summer season. Mean intensity with protozoan parasites were not varied significantly among the seasons.
Trichodina sp. occurred in all seasons, but the greatest value of prevalence was recorded in spring (11.81).
Based on the total number of fish examined, the highest prevalence with representatives of Protozoa was determined
by Trichodina sp. (11.81 %), followed by Thelohanellus nikolskii (3.08 %), Myxobolus encephalicus (0.80 %) and
Myxobolus muelleri (0.44 %).
The highest mean intensity with representatives of Protozoa was determined by Trichodina sp. (4.72), followed by
Myxobolus encephalicus (4.00), Myxobolus mielleri (3.40) and Thelohanellus nikolskii (2.44).
Kingdom: PROTOZOA
Phylum: MYXOZOA Grassé, 1970
Class: MYXOSPOREA Biitschli, 1881
Order: BIVALVULIDA Shulman, 1959
Suborder: PLATYSPORINA Kudo, 1919
Family: MYXOBOLIDAE Thélohan, 1892
Genus: MYXOBOLUS Biitschli, 1882
Species: MYXOBOLUS MUELLERI Biitschli, 1882
Host: COMMON CARP (CYPRINUS CARPIO, L. 1758)
Localization: fins
Place: cyprinid aquaculture facility (Pelagonia region, Bitola)
Season: spring
Myxobolus melleri has been detected on fins of 5 specimens of common carp, in spring season. Myxobolus
miielleri has been detected in common carp for the first time. Common carp represents new host for Myxaobolus
mdielleri in Macedonian waters and it is first recorded in this paper.
Total, the prevalence with Myxobolus mielleri in Cyprinus carpio was 0.44 %, while the mean intensity 3.40.
Myxobolus mdielleri parasites on gills, fins and skin of common carp causing pathomorphological changes. The
diseased fish do not take food and progressively weaken. When localizing the gills, symptoms of oxygen deficiency
are noticeable (grouping along the water sources and the edges of the pool, making attempts to swallow the air), and
some fish come to suffocation. Other symptoms include: scratching the bottom, clustering of fish with signs of
apathy, reduced hibernation in winter, exhaustion, sunken eyes and skin discoloration.
However, major epizootics may occur in fish farms, especially in fish offspring.
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Fig.1. Myxobolus muelleri on fins of common carp (Cyprinus carpio, L. 1758) (original)
Kingdom: PROTOZOA
Phylum: MYXOZOA Grass¢, 1970
Class: MYXOSPOREA Biitschli, 1881
Order: BIVALVULIDA Shulman, 1959
Sub-order: PLATYSPORINA Kudo, 1919
Family: MYXOBOLIDAE Thélohan, 1892
Genus: MYXOBOLUS Biitschli, 1882
Species: MYXOBOLUS ENCEPHALICUS Mulsow, 1911
Host: COMMON CARP (CYPRINUS CARPIO, L. 1758)
Localization: brain
Place: cyprinid aquaculture facility (Pelagonia region, Bitola)

Season: spring
Myxobolus encephalicus has been detected on brain of 9 specimens of common carp, in spring season.
Total, the prevalence with Myxobolus encephalicus in Cyprinus carpio was 0.80 %, while the mean intensity 4.00.
The heavily-infected offspring with Myxobolus encephalicus manifests locomotors disorders, loss of balance and
circular movements. The prognosis is difficult. The spores of the mixosporids are very resistant to the external
environment and exist for more than one year. Mixosporids are usually transmitted through sick fish or food. They
attack all fish age categories, and the largest epizooties occur in fishponds, especially in fish offspring.

Fig. 2. Myxobolus encephalicus on brain of common carp (Cyprinus carpio, L. 1758) (original)
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Kingdom: PROTOZOA
Phylum: MYXOZOA Grassé, 1970
Class: MYXOSPOREA Biitschli, 1881
Order: BIVALVULIDA Shulman, 1959
Sub-order: PLATYSPORINA Kudo, 1919
Family: MYXOBOLIDAE Thélohan, 1892
Genus: THELOHANELLUS Kudo, 1933
Species: THELOHANELLUS NIKOLSKII Achmerov, 1960
Host: COMMON CARP (CYPRINUS CARPIO, L. 1758)
Localization: fins
Place: cyprinid aquaculture facility (Pelagonia region, Bitola)
Season: summer
Thelohanellus nikolskii has been detected in fins of 35 specimens of common carp, in summer season.
Total, the prevalence with Thelohanellus nikolskii in Cyprinus carpio was 3.08 %, while the mean intensity 2.44.
Thelohanellus nikolskii causes a disease in one-year-old carp, called telochannelosis. It forms large (3 - 4 mm),
round, cystoid plasmodium on the fins. The spores are elliptical, with a thick wall (19 x 12 pm). Plasmodium growth
may cause cartilage fragmentation and in severe cases, the fins broken. As a result, locomotor disorders and
microbiological contamination occur.
Disease can also occur in 90% of carp offspring, and losses depend on its size. One of the initial symptoms is the
appearance of fins dark discoloration, and later, deformations of the fins rays and thickening of their epithelium. In
severe cases, the fins fall off, and as a result, the fish lose their locomotors ability. Often, this disease can result with
the appearance of secondary bacterial and mycosis infections, as well as, fish mortality.
Kingdom: PROTOZOA
Phylum: CILIOPHORA (Doflein, 1901) Copeland, 1956
Class: OLIGOHYMENOPHOREA de Puytorac et al. 1974
Sub-class: PERITRICHIA Stein, 1859
Order: MOBILIDA Kahl, 1933
Family: TRICHODINIDAE Claus, 1874
Genus: TRICHODINA Ehrenberg, 1830
Species: TRICHODINA SP. (Cyprinus carpio)
Host: COMMON CARP (CYPRINUS CARPIO, L. 1758)
Localization: gills
Place: cyprinid aquaculture facility (Pelagonia region, Bitola)
Season: spring, summer, autumn, winter

Trichodina sp. has been detected on gills of 117 specimens of common carp, in all seasons. Total, the prevalence
with Trichodina sp. in Cyprinus carpio was 35.67 %, while the mean intensity 4.55.
Trichodina are the protozoa of the phylum Ciliophora that cause parasitic disease in fish, called trichodiniasis,
manifesting whitish deposits of the fish skin and gills. Mainly, they parasitize in freshwater fish throughout the
world.
Trichodinids can be found parasitizing both freshwater and marine fishes on the body surface, buccal cavity and
gills. Nevertheless, relatively few of them have become endoparasites in the intestine, kidney and urinary bladder of
their hosts (Lom & Dykova, 1992). Proliferation of the group in the environment seems to be associated with bad
water quality, total number of bacteria and ecological aspects of the fish species. In this way, the use of trichodinids
as an indicator for eutrophication in brackish-water environments was suggested (Palm & Dobberstein, 1999). The
trichodinas are attached to the fish body using a special fixing device - an adhesive disk. The parasite moves through
the water using the eyelashes that are arranged in two rows along the edges of the upper and lower sides of the body.
These parasites infect the fish skin, gills and fins, causing tissues irritation. In addition, the authors state that one of
the symptoms is a disorder of the general fish health condition, anxiety, loss of appetite and dyspnea.
According Basson & Van As (2006), trichodins generally have a low degree of specificity to a host. Most species
are commensal, causing little or no damage to their host, while many of them are important ectoparasites, which, if
present in large numbers, can cause serious epithelial damage to the fish skin and gills.
Their reproduction in fish farms has been related to high stocking density, high organic matter contents and
increased water temperature. Yemmen et al. (2011) noticed that some trichodinid species were found to be
suppressed with increased water temperature.
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Fig.3 Trichodina sp. on gills of common carp (Cyprinus carpio, L. 1758) (original)

4. CONCLUSION

In common carp (Cyprinus carpio, L. 1758) from the largest cyprinid aquaculture facility in Macedonia, located in
Pelagonia region (Bitola) the presence of 4 protozoa species was established: Myxobolus mielleri, Myxobolus
encephalicus, Thelohanellus nikolskii and Trichodina sp.

Myxobolus mielleri has been detected in common carp from Macedonian waters for the first time. At the same time,
common carp represent new host for Myxobolus muelleri and it is first recorded in this paper.

Based on the total number of fish examined and parasite species found, mean intensity with protozoan parasites in
common carp was 3.60, while the prevalence 10.20 %.

During this research, we established that protozoa represent a major problem in cyprinid aquaculture facilities
where, high temperatures and the content of organic matter accelerate the life cycle of the parasites and promote
their dissemination.

In order to control outbreaks of diseases in fish farms it is fundamental to first characterize carefully the hygienic-
sanitary state of the facility. This includes being aware of disease diagnosis history, recognition of pathogen
dispersal and/or transmission modes involved.

Adequate management include not handling fish when abiotic factors such as water temperature and pH are
exceeding limits generally considered safe for the fish species, avoid translocation of fingerlings from one place to
another without proper care, always use good quality feeds, monitor regularly the quality of the water entering the
farm, avoid water sharing among ponds and disinfect fish handling equipment.
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Abstract: In order to gain their place on the market, meat producers need to produce meat products with high
quality, which will be consistent in their quality, thus satisfying the consumers’ expectations. This was determined
by the acquired results of our research. The most frequent crucial factor, when choosing meat product, is their
sustainable quality, for which opt 145 (48,33%) examinees. The meat products quality is most frequent factor for
104 (34,67%) examinees, while 51 (17%) examinee feels that the crucial factor is price. Most of the examinees feel
that meat both products by domestic and foreign producers, offered on the market are quality ones. However,
generally, their opinion is that the domestic meat products have lower quality. The domestic meat processing
companies need to focus on sustaining standard quality for meat products. The acquired results indicate that the
majority of the examinees - 263 (87,67%) feel that the domestic meat products do not have consistent standard
quality, whereas 199 (66,33%) examinees  consider that the foreign meat products have consistent quality.
Domestic meat processing companies need to pay more attention on quality management.

Key words: meat products, quality, quality sustainability, consumer
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Pe3ume: 3a na mMoxar ma cu obe3benar cBoe MECTO Ha Ia3apoT, NpepaboTyBauMTe Ha MeCO INOTpPeOHO € Ja
NIPOM3BEAYBaaT KBAJUTETHH IPOM3BOAM OJ MECO, KOM K€ MMaaT MNOCTOjaHOCT BO KBAJIMTETOT, CO INTO Ke T'H
3aJI0BOJIAT OYEKyBamara Ha NOTpouryBaunTe. Toa ce YTBpAM M O JOOMEHHTE PE3YyNTaTH OJf OBA HCTPAXyBambe.
Hajuect npecyneH ¢akrop npu u300poT Ha IPOU3BOAUTE O MECO € MOCTOjaHOCTa Ha HMBHHOT KBAJIUTET. Taka
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L]
cMmeraar aypu 145 (48,33 %) on ucnuranunure. KBaaureror Ha mpousBonoT € HajuectT ¢akrop 3a 104 (34,67 %)
ucnutanuim, noaeka 51 (17 %) on ucnutaHUIUTE cMETaat Neka mpecyneH ¢dakrop ¢ neHara. [loromem Opoj of
HCIHUTAHUIINTE CMETAaT IeKa NMPOWU3BOAWUTE O MOMAIIHHUTE W O]l CTPAHCKHUTE IPOHM3BOIHUTENH, KOW c€ HyAaT Ha
a3apoT, ce KBaJUTETHH, HO, CO IMOCiad KBAJIUTET, TEHEPATHO, CE OJIMKYBaaT IOMAITHUTE Ipou3BoAH. JloManrHuTe
mpepaboTyBadn Ha MecO MOTPeOHO € Oa ce (OKycHpaaT KOH IIOCTOjaHOCTa Ha KBAIUTETOT Kaj IPOHM3BOIHTE O]
Meco. On moOHUEHUTE pe3ysITaTH MOXKE Jia ce KOHCTaTHpa Jeka ToroneM Opoj on ucrnuranummte - 263 (87,67 %)
CcMeTaaT JieKa JOMAITHUTE IPON3BOIN HEMaaT NOCTOjaH KBaJHTET, Hacupoth 199 (66,33 %) on ucnuraHUINTE, KOU
CMeTaaT JeKa CTPAaHCKHUTE MPOM3BOIU MMAaaT MOCTOjaH KBamuTeT. JloMammHuTe pepadboTyBadn Ha MecO MOTPeOHO €
Jla TIOCBETaT MOTr0JIEMO BHUMaHHUE Ha YIPaBYyBAKETO CO KBAIUTETOT.

Kayunu 300poBu: Ipon3BoJM 0 MECO, KBAIUTET, IOCTOJaHOCT Ha KBAJIUTETOT, MOTPOLITYBaY

1. BOBE]J

XpaHata e eceHIjaleH (akTop 3a MOCTOCHETO HA KMBUOT CBeT. Taa, 3a HAjroieM Jei OJ HACEICHUETO, Ce
o6e36eayBa on mpexpanOeHata uHIycTpuja. [IpOM3BOACTBOTO Ha XpaHa € €leH Of CTparemkute (GakTopH, 3aToa
mro obe30eqyBa XpaHa 3a HaceJeHHETO. VICTO Taka, NMpeTCTaByBa Ba)KCH TeMeN Ha EKOHOMHMjaTa KOj € TEeCHO
NOBP3aH CO HAjOUTHHTE CEKOHOMCKM TEMH, KakO INTO C€ EKOHOMCKHOT pAacT, HHBECTULMUTE, HW3BO3O0T,
BpaboTyBambETO, HCTPAXKYBAKETO M PA3BOjOT, HPOAYKTHBHOCTA, IOJAICHATA BPEIHOCT, HHOBAIIMUTE U CIL.
Wnnycrpujata 3a Meco € eqHa OJ HajBaAXHUTE I'PaHKM Ha mpexpaHOeHaTa MHIycTpuja. Bo PemyGiuka CeBepHa
MakenoHuja, mpeln HE3aBHCHOCTA, NpepabOTyBayKUTe IOTOHM 3a Meco Owie TpymUpaHH BO CKJIOIOT Ha
arpoKOMOWHATHTE KoM OWJIe IIEIOCHO TUIAHUPAHU M CTPATEUIKU JIOIMPAHH BO apykaBata. Bo 1eBemeceTTUTe rOAMHH
Ha MHMHATHOT BEK C€ OTBOpHMja MHOI'Y Majd IpPUBATHH PaOOTHIIHMLM 3a MpepabdoTKa Ha Meco, KOW 3a KpaTok
BPEMEHCKH MEePHOA IIpepacHaa BO COBPEMEHH [IOTOHH 3a IpepaboTka Ha Meco.

JleHec ce MOCBEeTyBa rojieMO BHUMaHNE Ha OJHECYBAmHETO Ha MOTPOLIYyBAYHTE, @ CIIPOBEAYBAKETO HA aHAIN3aTa Ha
MOTPOILIYBAauYUTE UM [IOMara Ha MpeTIpHjaTHjaTa Jla 3HaaT Kako Ja TW 3aJ0BoJjaT OapamaTta, xeJOuTe u norpedure
Ha TOTPOIIYBAYMTE W KaKO JMPEKTHO Ja BJIMjaaT HA MPUXOAWTE Ha MpETHpujaTHeTo. JIOKOJKY ce MOrjeaHe
JIOJITOPOYHO, MIPETIPHjaTHjaTa He MOXKAT Jja TH 3a{0BOJIAT CBOHMTE MOTPeOH 0e3 3aI0BOJICTBOTO Ha MOTPOIIYBAYHTE,
a CO TOA HU CBOUTE MPUXOIH.

['maBHaTa 1€ Ha HCTPaXKYBAKETO € UCITUTYBAbE HA JOMAIIHHOT 11a3ap, ACTEKTHPambe Ha (paKTOpUTE KOH BIIMjaaT Ha
MOTPOIIYBayUTe BO HM300pOT HAa MPOU3BOAM OF MeECO OJ JOMAIIHM M CTPAHCKH NPOU3BOAUTENH, 3aTOa LITO
MO3HABAKETO HA MepLelNujaTa Ha MOTPOIIyBaYUTe NMPETCTaByBa €leH O] MPEIyCIOBHTE 3a YCIICLIHO IUIACHPambe
Ha IPOM3BOJIUTE Ol MECO Ha I1a3aporT.

2. MATEPUJAJI U METO/],

AHKETHOTO UCTpaxKyBame € crpoBeneHo Bo MapT 2019 ronuna Bo Ckonje. bea aHkeTHpaHU KUTENNUTE HA CIIEIHUTE
ommTHHE Ha Teputopmjata Ha Ckomje: Aepoapom, Byrem, I'asu ba6a, T'opue Ilerpos, Kapmour, Kucema Boga u
Ientap. Xurenure na Crkormje Oea IieHa rpymna Ha UCTpaKyBameTo mopamu (akror mro CKkolje € MeTporoa,
HajrosieM Tpan Bo Penybnuka CeBepHa MakenoHuja U HajrojeM Opoj o HaceneHueto Bo PemyOimka CeepHa
Makesonuja xxuBee TokMy Bo Ckorje. TprayBajku ox GakToT geka OpojHOCTA HA UCITUTAHHUIIUTE € BO HEMOCPEAHA
BpCKa CO BaXKHOCTA Ha JOOMEHUTE OJrOBOPH, HCTPAXKYBAKETO € HampaBeHo Ha 300 UCITUTAHUIIM, HA BO3PACT Of 25
TOJIMHHU T1a Harope. 3a aa ce J00HjaT OJTydyBauKd pe3yiaTaTH, UCIUTaHUIUTE Oea n30paHu Mo ciiydaeH u300p U
aHkerarta Oellle aHOHUMHA.

3a ja ro onuieMe aHAIM3UPAHUOT PHUMEPOK, MPUCTANMBME KOH MPUMEHA Ha CTaTHCTHYKA aHanu3a. HajHanpen ce
HampaBu TalelapHO MPHUKaXKyBame Ha OJrOBOPUTE O]l cekoe mpamame. CleqeH uyekop Oelle cymupame Ha
MOJIaTOIUTE W HHBHA CTAaTUCTHYKAa 00paboTKa, MOTKpeneHa co wu3pabotka Ha Mmomenu Bo Microsoft Excel,
3aCHOBaHM Ha Hay4yHHM MeToau. Kako mocneneH dekop Oelle MpUKaXyBalbe Ha pe3ylTaTuTe BO aHAJMTHYKA U
rpa¢udka hopmMa co IOMOII Ha JHjarpaMy u Tabeu.

3. PE3YJITATU U JUCKYCHJA

On nemorpad)cko COIMO-eKOHOMCKUTE Npallama, KoM Ce 0JTHECYBaaT 3a MOJIOT, BO3PAcTa, CTENEHOT Ha 00pa3oBaHKe
U MECEYHHUTE MpHUMara Ha UCIIMTAHUKOT JOOMBME €[JHA CIIMKa 332 YYEeCHHIMTE BO HCTpaxyBameTo. O BkymHO 300
ucnuTaHuny kou Owune anketupanu, 164 (54,7 %) ce xenu u 136 (45,3 %) ce maxu. Hajromem 6poj on
ncrimtanunute - aypu 105 (35 %) ce Ha Bo3pacT Hax 55 TOAMHM, 1MOTOA ClielyBaaT MCIUTAHHIUTE HAa BO3pacT
nomery 25-40 roxunu, ogHocHO 99 (33 %) McnUTaHMIM U CO HajMalla 3acTaleHOCT ce UCHUTaHuIuTe nomery 41-55
rojuHU, caMo 96 (32 %). Bo morien Ha cTeneHOT Ha 00pa30BaHUETO HA UCIIUTAHUIIUTE, HAJTOJIEM JIEN O]l HUB CE CO
BHCOKO 00OpasoBanue, oqaocHo 148 (49,33 %) ucnuranuim, 147 (49 %) ucouTaHUIM CE CO CPENHO 0Opa30BaHUE, CO
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00pa3oBaHHe CO MaruCTepPCKH CTYAWH W JOKTOp Ha Hayku ce 5 (1,67 %) oa MCOUTaHUIIUTE, & CO OCHOBHO
00pa3oBaHUe HEMa HUTY €JICH MCIUTAHUK. MECeUuHUTe MpUMama BO JOMAKHHCTBOTO HA UCIIMTAHUIIUTE CE CIICHHU:
124 (41,33 %) ucinTaHUIIA UMaaT MECEYHH IpuMama Bo AoMakuHCTBOTO 01 23.001 mo 40.000 nenapwm, 89 (29,67
%) MCIMTAaHUIM UMaaT MECEYHH IpuMama Bo foMakuHCTBOTO 0 40.001 mo 60.000 meHapm, co MecedHH MpUMarba
Bo gomakuHcTBOTO on 10.001 mo 23.000 memapm ce 53 (17,67 %) mcnmranwmuu, Hax 60.000 meHapm MecedHH
IpuMama BO JOMakuHCTBOTO ce 34 (11,33 %) ucimTaHuIN B CO MECEYHH MpHMama BO TOMakuHCTBOTO a0 10.000
JeHapH HEMa HUTY elleH HCITUTaHuK. JJoKoNKy ce 3eMe npeaBuy GpakToT Jeka IpoceyHaTa MECeYHa MCIIaTeHa HeTO-
wrata 1o BpaboreH Bo nexemBpu 2018 roxmHa m3HecyBa 25.784 menapm [1], Moke ma ce 3aKIy4d JeKa IIOTOJIEM
MIPOIICHT OJ1 UCITUTAHUIINTE CO CBOUTE MPHMamka CE BO PAMKHUTE Ha MPOCEYHATa HEeTO-Iu1ata Bo Pemybmuka CeBepHa
Makenonuja.

Bo BTOpHOT 1enm oX MpamaJHUKOT C€ 3aCTalleHH YEeTHPHHACCET TEMATCKH Mpaliamba KOW C€ OJHECyBaaT Ha
UCTPAXKYBAHETO.

Ha mpammameto: ,,Jlamu KoHCyMHpaTe MPOU3BOIU OJ Meco?®, Moxe na ce koHcratmpa (rpad. 1) mexa om 300
ucnutanumm, 295 (98,33 %) kOHCyMupaaT MpOU3BOIM OA Meco, noiaecka camo 5 (1,67 %) ucnutaHuIm HeE
KOHCYMHpaaT Mpou3BOIM o Meco. JloOWeHWTe TOAAaTOIM HH TOBOpaT [eKa MAaKEeIOHCKHTE IIOTPOITyBadl
KOHCYMHpAaaT mpepaboTKH 0] Meco.

On rpa¢ukoHOT 2 MOKe 1a KoHcTaTupame Aeka ox 300 uctmrannny, 122 (40,67 %) decTto KOHCYyMHpaaT MPOU3BOIN
0]l MECO, MHOT'Y 4€CTO KOHCYMHpaaT Npon3Bou o Meco 72 (24 %) ncrimranuka, 58 (19,33 %) ncnmraHunm peTko
KOHCyMHUpaaT NPOW3BOOM OJf MECO, AOJeKa MHOTY pPETKO KOHCyMmMHpaaT mpomsBoan ox meco 37 (12,33 %)
HCIHUTAaHUIM, CKOPO U Ja He KOHCYMHpaaT MpOU3BOIU of Meco 6 (2 %) on mcnuranunute u camo 5 (1,67 %)
UCIUTAHUIIM HE KOHCYMHUpPAaT MPOU3BOAM 01 Meco. JJoOHeHHTe MoAaToId rOBOpAaT Jeka Ha MaKeIOHCKaTa TpIes3a
MHOTY YECTO C€ 3aCTalcHH MPou3BoauTe 01 Meco. Cropea MOCIeIHUTE aHKETH CIpOBeneHH 011 JIp)KaBHHOT 3aBOJ
3a cTatucThKa Ha PemyOmuka Makenonuja ox 2017 romuHa [2], MPOCEYHO, €AHO MAaKEIOHCKO JOMAKHHCTBO BO
TekoT Ha 2017 roamHa Ha cBojata Tpme3a mMa 40,1 kwiorpam mpepaboTku ox Meco, a Bo 2016 roauHa
npepaboTKKTE 01 Meco Omiie 3actarneHu co 35 kuinorpamu. Toa HU TOBOPH JieKa MPEPaObOTKUTE O MeCO ¢¢ MOBEKe
ce 3acTaleHH BO MCXpaHaTa HAa MAaKEeIOHCKOTO IOMakWMHCTBO. VMCTO Taka, MOKe Ja ce KOHCTaThUpa JeKa
mpepaboTKUTE OF MECO MOBEKe Ce 3acTalleHH BO MCXpaHATa HA JOMAKWHCTBATa M OJ CBHHCKOTO, TOBEICKOTO H
jarHemKoTo Meco. MICKITydoK € caMO IMHJIEIIKOTO MEeCO, KO BO JIOMaKHHCTBATa, BO MPOCEK, OmITo 3actamneHo Bo 2016
roauHa co 45,8 KIIorpaMu 1Mo TOMakHHCTBO, a Bo 2017 roanHa co 44,8 KujiorpamMu 1o JOMaKHHCTBO.
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Opn BxynmHO 300 ncnimTaHuIM MOXe jacHo ce rieaa (rpad. 3) neka yecto KymyBaaT ITPOM3BOAN o Meco aypHu 119
(39,67 %) ucruranuiy, 94 (31,33 %) McIUTAaHUIM MHOTY YECTO KyITyBaaT IIPOM3BOJM Ol MECO, PETKO KyIyBaat 53
(17,67 %) wcnuTaHMIA, MHOTY pETKO KymyBaar mpousBoau oa meco 33 (11,00 %) wmcmuranunum, 1 (0,33 %)
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HCIHUTAaHUK CKOPO U Ja He KyIyBa IPOU3BOAUTE O MECO M HUTY €/IeH O]l UCIIUTAHUINTE HE HaBel JieKa He KylyBa
IIPOU3BOJU OJ Meco. I eHepaHo rieiaHo, MaKeJOHCKUOT MOTPOIIyBay KyIyBa IPOU3BOAM O] MECO.

HcnmTanunuTe HajuecTo T'M KyIyBaaT MpPOM3BOAWTE OJ Meco BO roimemuTe Mapketu - aypu 180 (60,00 %)
ncnutannmy, poxeka 91 (30,33 %) rum KymyBaaT TPOWM3BOAM OJ Meco O MecapHHIm, a camo 29 (9,67 %)
UCTIMTAHUIM TH KyIyBaaT HPOW3BONM OJ Meco oJ KoioHujanu. JloOmeHnTe pe3ydaTaTH HHM TOBOpaT JeKa
MIPOM3BOAUTENINTE U JUCTPUOYTEPHUTE Ha MTPOM3BOAN O MECO HE MOJKAT J1a CMETaaT Ha KOJIOHMjalIuTe KaKo KaHal Ha
IUCTpHUOYIIHja 32 MACOBHO IDIACHPAR-E Ha CBOUTE IIPONU3BO/IH.

Ha mpamamero: ,,I1ITo HajuecTo KymyBaTe Ol MPOM3BOAMTE OA Meco?“, Moxe Ia KoHcraTupame (rpad. 5) mexa
HAjrojieM JieNl O UCIUTAaHUIUTE, OMHOCHO 82 (27,33 %) KOHCyMHpaaT MOJyTpajHH Koybacu (momaiieH kosbac,
CKapalMcky kosbac, goMarieH kojbac co mpas, jyHeIIKd Kojbac M Jp.), I0Toa CleAaT HOoJyTpajHUTe CyBOMECHHU
NIPOM3BO/IM (YaJeHa CBHHCKA IIEYEHHIIA, YaJIeH CBUHCKU BPAT, YaJIeHO FOBEACKO MECO U JIp.) U HUB I'M KOHCYMHpPaaT
68 (22,67 %) ucnuranuny, GepMEHTHpPaHH TpajHU Koyibacu (dacH Kojbac, KyJeH, Oena 3MMCKa caiama H Jp.)
koHcymupaar 47 (15,67 %) ncnmranunm, 40 (13,33 %) wcnuraHMIM KOHCyMHpaaT OapeHH Kojbacu (BHpILLIa,
noceOHa cajlama, Imapusep U Jp.), J0jeKa IaKk 0apeHu Koudacu o1 Meco BO Mapyuma (LIyHKa, MHUJIEIIKa [IyHKa U
ap.) koHcymupaat 37 (12,33 %) ncrmranumy, 15 (5 %) ucnuraHuy KOHCYMHUpaaT APYTH OCTAHATH MPOHU3BOIHU O]
Meco (HallTeTH, MECHM Hape3Ool, IUMHPHUHKH W JIIp.), TPajHH CYBOMECHHM IPOW3BOIM (TIPIIYT, CyBa CBHHCKA
TICYCHHUIIA, CYB CBHHCKHM BpaT, CyBO T'OBEICKO Meco M 1p.) KoHcymupaar camo 11 (3,67 %) ucnurannmu. Cropen
MOCTICTHUTE aHKETU CIpoBeneHH o [paBHHUOT 3aBOJ 3a cTaTHUCcTHKA Ha Permybnmnka Makenonuja ox 2017 roxuHa
[3], roguIIHHOT TPOCEK IO TOMAKHHCTBO, Ha KOJMYECTBO MECO WM NMPEPabOTKH O] MECO, BO KWJIOTPaMH 32 JUYHA
MOTPOIIIyBaYKa € CJICIHHOT: OapeHHW konbacu 12,6 Kuwiorpamu, MOJYTpajHH Kostbacu 12 kuiorpamu, OGapeHuU
KOJIOACH BO MECO OJ1 Iapuuiba 5 KUIIOTpaMHM, OCTaHATH MPOM3BOAN O Meco 4 Kuiorpamu, (GepMEHTHPAHU TPajHH
Kosdacu 2,9 KMJIOTpaMu, TPajHU CYBOMECHH NPOU3BOAM 2,4 KWJIOTPaMH U MOJYTPajHH CYBOMECHHU Npou3Boau 1,2
KHUJIOTpaMH.

Kako mTo Moxe 1a ce KOHCTaTHpa o IpauKoH 6, HajroieM Opoj O MCHHMTAHUIMTE, OJHOCHO 166 (55,33 %)
MOJICTHAKBO TH Npedepupaar IpOU3BOIUTE O MECO MPOU3BEICHU OJ] JOMAIIHUTE M CTPAHCKUTE POU3BOJHUTEIH,
87 (29,00 %) wucnuTaHWUIM TH TpedepupaaT MPOU3BOAWTE OJ MECO INTO CE TMPOU3BEIACHH Ol IOMAIIHUTE
npousBoauTENH, nojeka 47 (15,67 %) ucnuranuiy ru npedepupaat MpOU3BOIUTE O] CTPAHCKUTE IPOU3BOJUTEIH.
I'eHepanHo T1€1aHO, MPOMU3BOAUTE O] MECO OJ MaKeIOHCKHTE IPON3BOJHUTENHN MOBEKE ce mpedepHrpaar oj] CTpaHa
Ha ucnuTaHunuTe. Toa MOXe Jla ce JOJKM Ha BpeMEHaTa MepKa Koja ce OJHECyBa Ha BPEMEHO YKHHYBam€ Ha
[aprHaTa 3a CMP3HATO CBHHCKO Meco Koja Oemre BoBezeHa Ha 11.5.2018 roguna.
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JL""“""'I':"“ "pf: LT "“"m""':‘:‘:p';‘::m Keaaureror na  INocrojanoct na Lenara na
NPONIROARTEH | NpoMIBMIOT KBAAHTETOT eI

TI'pagpuron 6. Konxy ucnumanuyume eu npeghepupaam  I'paguxon 7. Hajuecmuom npecyoen paxmop npu

domawnume, CMpancKume Uiy NOOeOHaKe0 UCmo u300p Ha npoussooume 00 mMeco

oomawHume u CMpancKume nPOU3B0OUmenu?
Kako npecynen ¢dakTop npu n300poT Ha NMPOU3BOAMTE OJl MECO € MOCTOjaHOCTa Ha HMBHUOT KBAJHMTETOT. Taka
cmetaat aypu 145 (48,33 %) on ucnuranumure. KBaauTeToT Ha NpoU3BOAOT € HajuecT dakrtop 3a 104 (34,67 %)
ucnuranuim, nojeka 51 (17 %) ucnuTaHUM cMeTaaT Jieka meHata e npecyaeH dakrop (rpad. 7). IlotpouryBaunrte
JICHeC MMaaT Ha pacliojlarame rojeM Opoj MpOM3BOJIM OJI MECO, 3a 4YHj M300p IpH KYNyBameTo BIIMjaaT OpojHU
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¢daktopu. Ho, KBaIMTETOT ¥ MOCTOjaHOCTA HA KBAJUTETOT HA MPOU3BOJIOT C€ KIIyUHHU (haKTOPH MPHU JOHECYBAEC HA
omnykata. KBaquTeTOT M TMOCTOjaHOCTAa HA KBAJHTETOT HA MPOU3BOJAUTE MPETCTABYBaaT OCHOBEH KPHUTCPHUYM 3a
ycIex Ha eJHa KOMIaHWja. YIPaByBameTO CO KBAJHUTETOT JaBa BUIJIUBH pe3yiNTaTd 3a camara kommanuja. Co
IIOCTOjaHaTa KOHTPOJIA Ha KBAIUTETOT BO CUTE CTQJAMyMH Ha IMMPOU3BOJICTBOTO, HEMHHOBEH € CUTYPEH YCIEeX.

Moxe na ce xoHcratupa (rpad. §) meka UCIHTAaHWIUTE HAjMHOTY KYITyBaaT CTPAHCKH IPOHU3BOAM Ol MECO KOH
motekHyBaat ox Crnosernnja - 32,55 % ucrmranunimy, 31,13 % on ncnurtaHUIHTE KyITyBaaT IMPOU3BOIM O] MECO KOU
notekHyBaat o Cpbwuja, ox I'epmanuja kymyBaat 11,32 % ucnuranunm, ox Xpsarcka 10,85 % mcnmranumnm, of
Ipna I'opa 6,60 %, ox ocranatu 3emju Ha EY kymyBaat 4,25 % u og @enepanmja bocHa n Xepiierosina KymyBaaT
3,30 % ucnuraHunyd. Moxe Ja ce 3aKIydd AeKa MaKeJOHCKUTE MOTPOLIYBauM KyIyBaaT CTPaHCKH NPOU3BOAU
MPETSIKHO O] MOPAHCIIHUTE jyrociaoBeHCKH 3eMju. On 3emjure on EY ce kymyBa nHajMHory oxa: CnoBeHwuja,
I'epmanuja, XpBaTcka 1 Bo moMai Opoj ox ocraHature 3eMju Ha EY.

Kora cranyBa 300p 3a KBAJIMTETOT HAa MPOU3BOJAUTE IITO CE HYJAT HA Ma3apoT, Moxe na ce Buau (rpad. 9), neka
HajroJieM Opoj oJ MCIUTaHUIUTE, onHOCHO 192 (64,00 %) cMeTaar Jeka ce KBAIUTCTHU CTPAHCKHUTE MPOU3BOJIH,
noaeka 77 (25,67 %) MCIUTAHUIM CMETaaT JeKa MHOTY C€ KBAJMTETHH CTpaHCKuTe mpousBomy, 28 (9,33 %)
HCTIUTAHUIIM CMETaaT JeKa Ce HEKBAaJMTETHH CTPAHCKUTE Ipom3Boan, a camo 3 (1,00 %) ncnuraHumm cMeTaat geka
ce MHOTY HEKBaJHWTETHH CTPAHCKHUTE MpPOM3BOIU. Moxke ma yrBpamme aeka 221 (73,67 %) WCIUTaHWIN CMeTaaT
JIeKa JIOMAIIHUTE TIPOU3BO/IM CE KBAIUTETHH, JIeKa JOMAITHUTE IPOU3BOIU C€ MHOTY KBAJIUTETHU cMeTtaar - 24 (8,00
%) uctimrannnu, HacpoTh 42 (14,00 %) ucnutaHUIN KOM CMETaaT JeKa JOMAITHUTE IPOM3BOIU HE C€ KBAJHTETHH
u 13 (4,33 %) uCcUTaHUIN cMeTaaT JeKa JOMAIITHUTE MPOM3BOIN CE MHOTY HEKBAIUTCTHU. | €HEpaHO TieaHo,
UCIUTAHUIINTE CMETAAT JIeKa MPOU3BOAUTE MITO CE HYIAT Ha Ma3apoT Ce KBAJIUTCHU, HO CMETaaT JieKa JOMAIHUTE
MIPOU3BOJIU CE IOHEKBAIUTETHH O] CTPAHCKHUTE.

On rpadukon 10 Moxe Ja ce KOHCTaTHpa JieKa HajrojeM Jell OJf UCIIUTaHuImTe - aypu 263 (87,67 %) cmeraar
JIcKa JTOMAalIHATE MPOU3BOAM IITO CE HyJaT Ha Ma3apoT HeMaaT MOCTOojaH KkBamuTeT, goxaeka 37 (12,33 %)
UCIHUTAHUIIM CMETaaT Jeka MaKeJOHCKHTE MPOU3BOAM MMaaT MMOCTOjaH KBanuTeT. Hacmpotu Toa, 199 (66,33 %)
UCIUTAHUIIA CMETAaT JieKa CTPAHCKUTE IPOU3BOJM UMaaT MOCTOjaH KBaymuTeT, a camo 101 (33,67 %) ucnuranunm
CMeTaaT JeKa CTPAHCKUTE IPOM3BOAM HEMAaT IOCTOjaH KBAaUTET. 1'0JieM el O HWCIUTAHUINTE CMETaaT AeKa
MPOU3BOMUTE INITO C€ HyJaT Ha IMa3apoT WMaaT HEeMOCTOjaH KBalWTeT. [IpoW3BommTe OJ MecCO CTaHyBaatr
MIPEMO3HATINBH Ha 1Ta3apoT IO CBOJjOT KBAJIHUTET U MOCTOjaHOCTA HA KBaIUTETOT. Bo KOHKypeHTHaTa Oopba mTo ce
BOJM Ha TMA3apoT yCIIeBaaT caMoO MPOM3BOIUTEINTE KOW IUIACHPAaT KBAaJUTETHH IPOHW3BOAM HA 1a3apoT W MMaaT
IocTojaH KBajuTeT. JloMalmHuTe mpepaboTyBadl Ha MeCO € MOTPeOHO Jla cTaBaT aKIEHT Ha CTaHIapAH3Hpame Ha
CBOETO MPOU3BOJICTBO.

5%
s 31,13% 64,00%

25,67%

11,32% 10,85%
l 6.'6"% 415% 3,30%
‘ ‘ Muory Kraamrerun  Hekpaanteran Muory
[T T Y Cpinja Tepasamnjs  Xppwrews  Hpualops  Oclammn  Desepaun)a RmRAmeT pewnRIeTIm
swvjn o BY  Bocman
Xepueroninea & [loMAalIHHA OPOHIBOIH 01 MeCo B CTpaHCKH NPOH3BOIAH Ol MeCo

I'paguxon 8. 3emja na nomexno na cmpancxkume I'paghuron 9. [lImo cmemaam ucnumanuyume 3a
npou3800U 00 Meco KOU U Kynysaam ucCnumanuyume K6AIUmemom Ha OOMawHume u CMpascKume

npou3eo0u 00 Meco wimo ce Hyoam Ha nazapom?
87,67%

66,33%
33,67%
12,33%
put He

6,

38,67%

4,00%4.33% ,00% 0,00%

‘eaTHA Hucka TIpemuory HECKa

” y
.)IOMﬂlllllll leOllSBO}]H 011 Meco [} Crpanclm l]pOllSBO}]H 0]1 Meco  JloMamHe NPOHIBOAH 01 MECo B CrpaHCKH NPOH3IBOAH 0] MeCco
I'pagurxon 10. LlImo cmemaam ucnumanuyume 3a I'pagpuxon 11. [lImo cmemaam ucnumanuyume 3a
NOCMOJAHOCMA HA KATUMEMOm HA OOMAWHUME U yeHama Ha YuHere Ha OOMAUHUmMe U CIMpaHcKume

cmpanckume npPoU3BoO0U 00 Meco Wmo ce HyOam Ha nazapom?  Npouzsoou 00 Meco Kou ce Hyoam Ha nazapom?
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On rpaduxon 11 moxe na ce koHcTaTtupa jaeka 186 (62,00 %) ucnurtaHUIUTE CMETaaT JcKa [[CHATA HA YHHCHC Ha
JoMalHuTe npousBoau € peanna, 100 (33,33 %) ucnuranuim cMeTaaT JAeka JOMalTHUTE MPOU3BOAN UMaaT BUCOKA
IleHa Ha 9nHewke, 12 (4 %) nCIUTaHUIN cMeTaaT JeKa MMaaT HICKa [IeHa Ha YhuHewe, camo 2 (0,67 %) ucnutaHuim
CMeTaaT JeKa TOMalIHATE IPOU3BOJUTE UMAAT MPEMHOTY BHCOKA IICHA Ha YAHEHC, & HUEACH O]l NCIIUTAHUIIUTE HE
MHCIIH JIeKa JOMAITHUTE MPOM3BOIM WMaaT NPEMHOTY HHCKa IeHa Ha unHeme. Vcrto taka, 167 (55,67 %) on
WCTINTAHUIINTE CMETAAT JIeKa IIeHaTa Ha CTPAHCKUTE NMPOM3BOAM IITO c€ HyAaT Ha Ma3apor ¢ peanHa, 116 (38,67 %)
HCTIIUTAHUIM CMETaaT JeKa IIEHUTE ce BUCOKH, HHUCKH, cMeTaatr aeka ce 13 (4,33 %), mpeMHOTy BHCOKH, CMETaar
neka ce 4 (1,33 %) mcnuraHuny, MoneKa HUTY €ICH WCHHUTAHMK HE CMeTa JeKa IOMAIIHUTE MPOW3BOIN HMaaT
MPEMHOTY HHUCKH IieHH. JIOOMEHUTE pe3y/TaTd HHU TOBOpAT JeKa MOTOJIEM el OJl UCIMTAHWIUTE CMETaaT IcKa
LICHUTE Ha MPOU3BO/IH IITO CE HYJAT HA MMa3apoOT CE PEaHU.

Ha npamameto: ,,30mTo ru mnpedepupaTe CTPAHCKUTE MNPOM3BOJUTEIM HA NPEPabOTKH Ol MECO HACIPOTH
JIOMAIITHUTE MPOU3BOIUTEIN?, TOJIEM JeNl OJf MCIUTAHUIINTE HABEJC JCcKa CTPAHCKUTEC MPOU3BOIUTEIN HMaaT
MOCTOjaH MPOW3BOJ, CMETaaT JeKa MMaaT MOCOBPEMEHA TEXHOJIOTHja Ha MPOU3BOJCTBO, MMAAT JOJTOTOMIITHA
TpamuIrja BO CBOjaTa paboTa U MPOU3BOAMTE IITO CE HA IMa3apoOT CE BeKe MO3HATH U CTapy OPEHIOBH HA MMa3aporT.
Bo Tabema 1 ce mpukakaHU JeBET KOPENAINH IIOMETry JIBE BapHjadIli, co IIell Ja ce OJpPEIH jaunHaTa MoMery JBeTe
Bapujabmm. OBHe KOopenanuu ce JOOWEHU MpeKy n3paboTeH MOJEN 3a JIMHeapHa Kopelaluja, Kaae IITO BIC30T Ce
JIBE TPOMEHIIMBH, OJHOCHO [1Ba OJIrOBOPA O/ aHKETHOTO UCTPAXKYBAME, & KAKO H3IIe3 Ce KOPEIalMOHUOT (aktop (r)
1 OMHUCOT Ha BpckaTta. O MpHUKaKaHUTE pe3yNaTaTd BO Tabena 1, Moke a ce KOHCTaTHpa JeKa, 0e3 pa3inka Jaiu
HCTHUTAaHUINTE TpedeprupaaT AOMAIIHH, CTPAHCKH W MOICTHAKBO HCTO, JOMAIIHU M CTPAHCKH MPOU3BOIUTEIN Ha
MPOU3BOJIU Ol MECO, BpcKaTra Ha KOpeialdjaTa € MHOTY CHJIHA CO HajueCTHOT mpecyAeH (PakTop (KBaIMTETOT Ha
MPOU3BOJIOT, MMOCTOjaHOCTA Ha KBAJUTETOT M I[CHATA HA YMHEHC HA MPOU3BOJOT) MPH H300POT HA IMPOU3BOIMTE.
Moske 1a 3aKIy4rMe JIeKa TOOMCHHUTE OATOBOPH CE€ JIOTHYHU M UCTHTE HE CE CIyYajHU.

Tabena 1. Ilpuxaz na xoperayuja na 0se eapujabuiu

OnHc HA KopeJanHjaTra Bpennoct Ha Onuc
KopelamHajaTa
1 (effect size)
TIpedepupare noMamHN IPOHIBOIHTEIR 0.991 Bpckarta e MHOTY cHIHA
Hajuect npecygen dakrop npH uz00poT HAa CYBOMECHH IPOHIBOAH € KEAIIHTETOT
IIpedepupare JOMAINHH IPOHIEOTHTSIH 0,995 Bpcrata e MHOTY CHIHA
Hajgect npecvaen daxTop nopH H200p0oT Ha CVEOMECHH OPOHZEOIH € MNOCTO)AHOCT BEO KEATHTET
IIpedepupare JOMAINHH IPOHIEOTHTSIH 0,992 Bpcrata e MHOTY CHIHA
Hajgect npecvaen daxTop nopH H200poT Ha CVEOMECHH OPOHZECIH € I[TeHA HA SHHEHE
IIpedepupare cTPaHCKHTE MPOHIEOIHTEIH 0,991 Bpcrata e MHOTY CHIHA
HajgecT npecvaes dakTop OpH H200pOT Ha CYEOMECHH ODPOHZEOIH € KEATTHTETOT
IIpedepupars cCTPaHCKH IPOHIEOIHTEIH 0,995 Bpcrata e MHOTY CHITHA
Hajuaect npecvaen daxrop nps #300poT HA CVBOMECHH OPOHIBOAH € NOCTO]dHOCT BO KBAIHTET
IIpedepupare cCTPaHCKH IPOH3IBOIHTEIH 0,992 Bpcrata € MHOTY CHITHA
Hajuect npecvaen daxkTop npH H300poT HA CYBOMECHH IPOH3BOAH € [IeHA HA IHHEE
IIpedepupare nogegHaKEO HCTO JOMAINHH H CTPAHCKH IIPOHZEOJHTEIH 0.991 Bpcrara e MHOTIY CHIHAa
Hajgect nopecvaes dakTop OpH H200P0T Ha CYEOMECHH OPOHZEOIH € KEATHTSTOT
IIpedepupare nogegHaKEO HCTO JOMAINHH H CTPAHCKH IIPOHZEOJHTEIH 0.995 Bpcrara e MHOTIY CHIHAa
Hajgect npecygeH dakTop OpH H200pOT Ha CYEOMECHH NPOHIEOIH € NOCTOJaHOCT B0 KEATHTST
IIpedepupars DoaegHAKEO HCTO JOMANIHHE H CTPAHCKH IIPOHZEOIHTEIH 0,992 Bpcrara € MHOT'Y CIUTHA

Hajgect npecvaen daxTop npH H300p0T Ha CYVBOMECHH OPOH3IBOIH € [TeHA HA THHEE

4. 3AKJIYUYOK

Bp3 ocHoBa Ha pe3ynTatuTe AOOHMEHH O HCTPAXYBameTO, MOXe Ja ce JOoHecaT CIeTHHTE 3aKITydOlH:
MaKeZOHCKHOT IMOTPOITyBad KOHCYMHUPa U KYITyBa IPOM3BOIH OJ MECO M THE CE€ MHOTY YECTO 3aCTallcHH Ha HUBHATA
Tpre3a. 3HadaeH (aKkTOp IPH HUBHUOT U300p € MOCTOjaHHOT KBAJHTET, ITOTOA CIEIH KBAaJIHTSTOT M IIEHATa Ha
ypHeke. Ha MakeZOHCKHOT Ma3ap ce HyJaT KBaJIMTETHH IPOWM3BOAM, HO, TEHEPaHO, MOCTa0d KBAaJUTET HMaaT
MIPOU3BOJIUTE O JOMAIIHUTE MPOU3BOANTENN. HUBHATA 1IeHA Ha YHHEHE ¢ peanHa. JJoManrHuTe MPOU3BOIM HEMaat
IOCTOjaH KBAJIUTET, HACHPOTU CTPAaHCKUTE. J[OMallHUTE MPOW3BOJUTEIM 3a Ja OMAT INTO IOKOHKYPEHTHH Ha
1a3apoT, HEMHHOBHO € Jla MOCBETAT IOroJieMO BHMMAaHHE Ha KBaJMTETOT M 3a/IPKYBambeTO Ha KBAJIUTETOT Kaj
npousBoauTe. Tue ce KkiydyHuTe (AaKTOpH 3a KOHKYPEHTHA MNPEJAHOCT Ha Ma3apor. TOKMY YIpaByBameTo CO
KBaJIUTETOT MHOTY IIaTH C€ MOKAXKAIO Kako epHUKaceH MPOoLeC 3a NoA00pyBame 1 GYHKIIHOHUPAhEe HAa KOMITaHHjaTa.
VYrpaByBameTo CO KBAJIUTETOT MPETCTaByBa 3HAYajHO CPEJICTBO BO OCBOjyBambe Ha Ma3apoT W MPHUI0OMBAKHETO Ha
notpoinyBauute. Toa mojpa3dupa mocrojaHa nmorpara o moJo0pH TEXHUKH, TEXHOJIOMIKH, MAPKETHHIIKA U IPYTH
mo100pyBamba, Co IIel 1a ce 3aJJ0BOJIaT OapamaTa Ha MOTPOLTYBAYHTE.
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VITAMIN C AS AN ADDITION TO NUTRITION
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Abstract: Vitamins are complex compounds of different chemical nature that are important for the normal
biological functioning of many living things. In particular, they are in very small quantities necessary for growth,
normal functioning of cells and tissues and in general, for maintaining health Plants and some microorganisms are
able to synthesize all the necessary vitamins on their own, while certain vitamins are created by themselves, others
must be fed through the diet Vitamins as organic substances with different chemical structure are not analogous to
each other, there is simply an analogy in their physiological activity in the body. Vitamin C (or ascorbic acid) is a
water soluble vitamin present in fruits and vegetables. It is one of the most delicious and highly-written vitamins,
and is the first synthetized vitamin. This vitamin has the reduction properties and participates in many biological
processes. It is important for the synthesis of collagen and carnitine, as well as the metabolism of fatty acids. It is the
strongest antioxidant among the water-soluble vitamins. In this work, the role of vitamin C in the human body, the
physiological function of vitamin C, and the physiological role and the need for vitamin C for the normal
functioning of the organism will be described in greater detail and the dangers and diseases caused by the lack of
this vitamin.

Keywords: vitamin C, ascorbic acid, collagen, physiological function.

BUTAMMHOT 1] KAKO JJOJATOK BO HICXPAHATA

®Duinun JoBaHOBCKHU
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Pe3nme: BurtamuHuTe Ce KOMIUIEKCHH COEMHEHM]ja OJ Pa3jMyHa XeMUCKa NPUPOJia KOU C€ BaKHU 32 HOPMAITHOTO
OMOJIOIIKO (PYHKIIMOHUPAE Ha MHOT'Y )KMBH CyluTecTBa. [l0TOYHO, THE BO MHOT'Y MaJld KOJMYHHU CE IIOTPEOHHM 3a
pacTemeTo, HOPMAIHOTO (YHKIMOHHMpame Ha KJICTKHTE W TKUBaTa M OINIITO, 3a OJpKyBame Ha 37paBjeTo.
PacTtenunjaTa u HEKOM MUKPOOPTaHU3MHU CE CIIOCOOHHU CaMH Jja TH CHHTETH3MPAaT CUTE MOTPEOHN BUTAMUHHM, JOAEKA
KIBOTHHUTE OJPEACHN BUTAMUHH T'M CO3JaBaaT caMH, a APYTHd MOpa Ja T'H BHEcaT MpeKy HcxpaHarta. BuramuanTe
KaKO OpPTaHCKM MaTepHH CO PAa3JIMUCH XEMHCKU COCTaB HE CE aHAJIOTHU Mery ce0e, eTHOCTaBHO aHAJOTHja IIOCTOU
BO HHUBHOTO (U3HONOMIKO JejcTBO BO  opranm3Mor.Burammuor Il (mnm  ackopOMHCKAa — KHCEIMHA)
€ BUTaMUH PacTBOPJIMB BO BOJA, NPHCYTEH BO OBOLIjETO M 3€JIEHUYYKOT. T0j € eleH o] HajUCIUTYBaHUTE U
HajONHIIYBAaHUTE BUTAMHUHH, M € NPBHOT CHHTETH3MpaH BUTaMHH. OBOj BHTAaMHMH MMa PEAYKIMOHM CBOjCTBA U
ydecTByBa BO MHOTY OHMOJIONIKM IIpolecH. BakeH € 3a cHHTe3aTa Ha KOJAareHOT M KapHUTHHOT, Kako M 3a
METaboJIM3MOT Ha MAacHHTE KUCEIHHU. T0j e HajCHITHUOT aHTHOKCHIAHC Mel'y BUTAMUHHUTE KO CE€ PacTBOPIIMBH BO
Bosta..Bo oBOj Tpym moneranHo ke Ouie omuinaHa yiorara Ha BUTAaMHMHOT 1l BO YOBEKOBHOT OpraHu3am,
¢u3nonomkara GpyHKIMja HA BATAMUHOT IT Kako W (pu3nonomkara yiaora U nmorpedata Ha BuTamuH L] 3a HOpManHO
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(bYKHHI/IOHI/IpaH)e Ha Opl"aHI/I3MOT, HO U OIIACHOCTUTC H 60J'IeCTI/ITe HpeI[I/I3BI/IKaHI/I CO HEOAOCTATOKOT O OBOj

BUTaMUH.
Kuayunu 360poBu: ButamuH 1 ,ackopOuHCKa KUCEMHA, KoJlareH, (U3HOoJIoNIKa (GyHKITH]ja.

1.BOBE]I

Bpennocra nma ce jame moceOHa XpaHa 3a Ja ce OAPIKH 3[IpaBjeTo OMJia IMO3HATa MHOIY OJaMHa IIpel
BUTaMHUHHTE J1a OWAaT UACHTH(GHUKYBaHH. AHTHUKHTE Erumjanu 3Haene aeKa ecH YOBEK XpaHejKH ce CO IPH
JIpo0 MOXKe J1a ce M3JIEKyBa 0J1 HOKHO CJISIUII0, OOJIECT 3a KOja cera ce 3Hae JieKa € MpeAu3BUKaHa O] HeIOCTHUT
Ha BUTaMHUH A. Pa3B0joT Ha NmpeKyoKeaHCKHTE NaTyBamba BO TEKOT Ha pEeHEcaHcaTa, pe3yaTHpa CO IMOI0JTH
rnepuoau 0e3 IMPHUCTAIl Ha CBEXKO OBOIIje M 3€JICHUYK U T'OJIEM JIe] OJ1 JIyf'eTo Ha OpOJOBUTE ce pa300jyBajie
MOpaj¥ HeJOCTUT Ha BUTAaMHHU.CO TEKOT Ha TOJAWHUTE CO Pa3BOjOT HAa MEIMIIMHATA, TEXHOJIOTHjaTa, XeMHjaTa
U HYTPHLHOHU3MOT IOjIECHO € JO 3aKIy4oK JeKa 0e3 KOH3yMalldjaTa Ha IMOTPeOHHUTE JHEBHU HO3H O]
BHTaMHUHM YOBEKOBHOT OpraHW3aM HeMa Ja MoXe Jia (YHKIMOHHpPAa HOPMAIHO W TPUTOAa HETOBHOT
MerabonmzaM JAa (QYHKIHMOHUpAa HOpPMalHO. BuraMuHHTEe ce [enaT Ha BUTAMHHH PACTBOPIHMBH  BO
BOJla U BUTAMUHHA PacTBOPJIMBU BO MacCTH. Buramunute ce cpekaBaaT BO JABEC OCHOBHHU
(¢opMHu: aKTHBHA (I€jCTBYBaaT BEIHAIl BO OPraHM3MOT) M HEaKTHBHA (32 Ja JejCTByBaaTr, MOTPEOHO € Ja ce
akTuBupaar). [loBekeTo BHTAaMHMHH, XKMBOTHHTE T'M BHECyBaaT BO aKTHBHa (opma, HO MMa M TaKBH, Kako
ButamuHUTe A 1 D KoM ce BHecyBaaT BO OpPraHM3MOT BO HEaKTHBHA (opma. Buramuuute Bo HeakTUBHA hopMma ce
O3HavyBaaT KaKoO IMMPOBUTaMHUHU. HeﬂyMHI/IOT HEOOCTUT Ha OINpCACIICH BUTaMHUH BO OpraHnu3sMoT Cce
HapCKyBa XUIMOBUTaAMHWHO3a, JOJCKa HCJIOCHHUOT HEAOCTUI Ha BUTAMHUHU CC HApCKyBa aBUTaMHWHO3a. MefyToa, u
nperojeMara 3aCTalleHOCT Ha OJApPCACH BUTAMHWH BO OpPraHusMoT <& MITETHO,0Ba € COCTOj6a O3Ha4y€Ha
KaKO XUIICPpBUTAMHNHO34a. HpI/I Pa3JINYHUTC XUIIO-, a- WKW XUIICPBUTAMHWHO3H, ,I[Oﬁf‘a A0 pa3JIMYHU HapyllyBakba Ha
opraansMot.BuramuaoT 1 mm ackopOWHCKaTa KMCENMHA 3a IpBHAT O n3oaupaH Bo 1928 romunHa on Kopara Ha
Ha,I[6Y6pC)KHI/ITC JKJIIC3IUM HAa AOMAIIHUTC MOPCKHUTC IpacHuiba. MOJ'IeKyJ'IOT Ha aCKOp6I/IHCKaTa KHCCJIMHA BCYHIHOCT
IpeTCTaByBa Y-HaKTOH-Z-KeTO-FyJ’IOHCKa KkuceinnHa. Kucenocra Ha BUTAMHUHOT H NIOTCKHYBa OJ CHAUOJHATA Irpyna
(IBe XUAPOKCHUITHH TPYIH KOU Ce HAaoraaT BO €JHA JBOBaJIeHTHA Bpcka).BuramuuoT 1l mMma kpucTamHa CTpyKTypa U
€ MHOry UyBCTBUTENIEH, Op30 c€ UWHAaKTUBHpa M pacmara co JelyBamke Ha Bjara, CBETJIMHA, BO3IYX,
BHCOKa TemIepatypa (tepmonaduieH). [locrojanoTo BHECYBame Ha BUTaMuH L] € moTpeGHO 3aT0a MITO TOj HE MOYXKE
Jla ce CKJIaJMpa BO OPTaHM3MOT 3a MMOI0JIT0 BpeMe. buiejku ¢ pacTBOPIUB BO BOJIa, BHECCHHOT BHIIIOK Ke CC M3JIavH,
a Ha OpPraHu3MoT Op30 ke My OMJAT MOTPEOHN HOBH KOJMUYMHU O] BUTaMUHOT L.

2.BUTAMMUH 1]
Crnopen IUPAC HOMeHKIaTypaTa, aCKOpOMHCKaTa KucenrHa U BuTaMuHOT L] mpercraByBaat (R) -3,4-nuxunpokcu-
5 - (S) -1,2-nuxuapokcuermin) pypan-2 (5N) -on u HeroBata cTpykTypHa Gopmysia e npukaxana Ha Ciuka 1.
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Cnuxa 1. Cmpyxkmypa na eumamun I

Buramun 1] win ackopOuHCKara KuceluHa € 0e300jHa, KpucTaiHa CyrncraHiuja ox 176 g /mol monapHa maca,
rycruna ox 1,694 g/em®, co kucen Bkyc. JJo6po ce pacTBOpa BO BOJA M METAHOIN, M OKOJIY IET MATH MOMAJIKY BO
eraHo. Toukara Ha Toneme € 190 °C u Toukara Ha Bpuewme e 533 °C.Toj e OHMONOMKHM aKTHBHA CYIICTAHIIA, HO ja
ryou cBojata Ouosomka aktuBHocT Ha 60°C.Ce yHUMINTYBa CO TOTBEH-€, OKCHAAIMja W JAEjCTBO Ha 0a3W, HO €
OTIIOpPEH Ha CMp3HyBame. Bo mpuponara, Moxe na ce Hajue camo Bo L-¢opma Ha ackopOMHCKa KHCEJMHA, Koja €
OMOJIOIIKN aKTUBHA. ACKOpOMHCKATa KHCEIMHA PEJIATHBHO JIECHO OKCHAMPA BO HPHCYCTBO BO3JYyX, OCOOEHO BO
NIPUCYCTBO Ha JOHW Ha TEIIKW MeTayu (Ha mpUMep, *keje3o wiu 6akap). Bo oTrcycTBo Ha kuciopox ackopOuHCKaTa
KHCelIMHA MOXe J1a M3pKu Ha Temiieparypa 1o 100 © C.

3.BUOJIOIIKO 3HAYEILE HA BUTAMUHOT 1]

Bo xuBuTE OpraHu3Mu BHTaMHUHOT L] memyBa Kako aHTHOKCHIAHC a CO TOa C€ 3aIITHUTYBa TEIOTO Of eeKTHuTe Ha
OKCHJIaTHBHHOT cTpec. Kako Ko(akTop ydecTByBa BO HajMaJKy IIECT €H3UMCKHU PEAaKINH, Mel'y KOH Ce U HEKOJIKY
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peakuuu Ha CHHTE3aTa Ha KoOJIareH (TMaBeH MPOTEUH Ha CBP3HOTO TKUBO Kaj )KUBOTHUTE U
Haj3acTareH [POTeuH Kaj nuiaynre. Toj counmnyBa okony 25 — 35% on BKymHara coApKuHa Ha OEIKOBHUHH BO
OpraHu3MoT. Bo MyCKyJIHOTO TKHBO CIyXH Kako TJIaBHA KOMIOHEHTa Ha eHA0Mu3uyMoT. KomareHoT counnyBa 1-
2% Om CBP3HOTO TKHBO Ha MYCKYJHTE, a IpeTCTaByBa 6% O TEKHWHATA HA €JIEH LBPCT MYCKYI.) YmHja
JUC(HYHKIIMOHAIHOCT MaHU(ECTHpa CUMIITOMH KOM C€ KapaKTepUCTHYHHU 3a cKopOyT. OBHE peakluu ce MHOTY
Ba)XKHU Kaj )XMBOTHHUTE 3aTOA IITO THE YYECTBYBAaT BO MMPOILIECOT Ha JIEKyBathe Ha PaHU U CIIPEUyBambe Ha KPBAPCHE
ol Kamwiapure. AckopOar (aHjOHCKOpPOMHCKAa KHCEJIMHA) € HEONXOJHAa BO CEpHja CYIUTHHCKH MeTabOIMYKU
PEaKIy Kaj CUTE KUBOTHU U pacTeHHja.Hekon )KUBOTHH (MCTO Taka M JIyIeTO HEe TO CHHTETU3UPAaT) KOM HE MOXAaT
Jla CHHTETHU3Upaar BUTaMuH L] Mopa Ja ro BHecaT MpeKy MCXpaHara Mopaay HITO HEJOCTATOKOT HA OBOj BUTAMUH
MIpeIn3BUKYBa CKOpOyT. Pubute xom HemaaT BHTamMuH [ OornemyBaaT oj CKOpOYT, YMHM HAjUYECTH CUMIITOMH CE
cKoNMO3a M TeMHa 0oja Ha KokaTa. TWIIMYeH MpuMep € CIATKOBOJAHM MAacTPMKH, BO KOW ce MaHu(ecTupa
HEeOCTATOKOT HAa BHTAMHH KpBapeme, HCKPUBYBalbe Ha 'pOETOT, NPEKHMH Ha KOJIAreHOT W BHATPEIIHO
kpBapemwe.Buramunot 1] ro npercraByBa L-eHaHTHOMEPOT Ha acKOpOMHCKA KHCEIMHA, fojieka D-eHaHTHOMEPOT e
OTCyTeH (PU3MOJIOMIKO 3HaYeHe. L-ackop0aToT € CHIIHO CPEeJCTBO 3a peAyKIrja, a Kora JiellyBa BO OBOj KallaluTeT,
ce mpeTBOpa BO OkcuaupaHa (opma, L-muxuapoackopbar (Cnuka 2).L-muxuapoackopbar moroa MOXE Aa ce
penyiupa Ha3ax KOH akTHBHaTa opMa Ha L-ackopOar eekToT Ha eH3UMUTE U [IIyTaTyMOT BO TEJIOTO. 3a BpeMe Ha
0BOj Tpolec ce (GopMupa paaukalg NOIynexuapoackopOuHcka kucenuHa. CilioOOJHHOT pajuKan Ha ackopOaToT
pearupa JIOIIO cO KHCIOpo[, U Taka He ¢popmupa cynepokcun.Hamecro Toa, pearupaar u ¢popmupaar aBa paaukana
HA CEMHJCXHIPOAcKopOaT eneH ackopbar u eneH aexuapoackop6at.Co TIyTaTHOH, AEXHAPOKCHAaKcopbaTa ce
KOHBEpTHpa Ha3aja KOH ackopbar. [IpucycTBOTO Ha TIIYTATHOH € OJ] CYIITHHCKO 3HA4YCHE 3aT0a LITO OBO3MOXYBa
00HOBYBame Ha acKopOATOT U TO MOJ00pPYBa AHTHOKCHUIAHTHHOT KPBEH KamanuTeT. be3 Hero Toj He Ou uMai
KOHBEp3Hja Ha IEXUAPOKCHCACKOPOATH Ha3a/1 KOH aCKOpOAaTOT.
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Cnuxka 2. Tpanucghopmauyuja na ackopouHcKa Kucenuna 60 0exuopoacKopouHcKa Kuceauna

4. ®U3UOJIOUIKA YJIOI'A HA BUTAMHUHOT I

BuramusoT 1 nma OpojHa yiora Bo pa3BojoT U HOPMATHOTO (PYHKIIMOHHpame Ha MHOTY OpraHHd Kaj nunadnre. Toj
JIejCTBYBa KaKO TOHOP Ha €JIEKTPOHH 3a OCYM Pa3lIMYHU €H3UMU.TpH €H3MMH y4ecTBYBaaT BO XHIAPOKCHIIAIMja HA
komareH. OBHE peakIWd TH JI0IaBaaT XWUAPOKCHIHHUTE TPYNMH BO MPOJIMH WM JH3HHCKHTE AMHHOKHCEIUHH BO
MOJIEKyJIaTa Ha KOJAreH IPEeKy MPOJIIIT XUIPOKCHIIa3a U JIN3WI XuApoKkcuia3a. Buramunor L] e kodakrop 3a nBata
eH3UMH. XHAPOKCHIIMPAmETO OBO3MOXKYBa MOJIEKyJaTa Ha KOJareH Jia ja arcopOupa cBojaTa CTpPYKTypa Ha
TpojHAaTa cIMpaja, a BATAaMUHOT LI € 0/ CyIITHHCKO 3Ha4YeHe 3a Pa3BOjOT U OAPKYBAaHETO HA Jy3HH Ha TKUBOTO,
KpBHHUTE CaJIOBH M TKMBOTO Ha 'pcKaBHIaTa.J[BaTa €H3MMHU C€ O] CYIITHHCKO 3HAYCHE 32 CHHTE3aTa Ha KApHHUTHH.
KapHUTHH € 0]l CyIITHHCKO 3Hau€Hhe 32 TPAHCIOPT Ha MacHMW KHCEJIMHM BO MUTOXOHAPHHUTE 3a Ja ce (Gopmupa
anenosuH tpudochat(ATP).Ocranarure Tpu eH3UMHU, METy IPYrOTO, UMAAT CICIHNBE 3a€THUYKU (PYHKIIHH:

1. lonamuH 0eTa XHAPOKCHUIA3aTa € BKJIYYeHA BO OMOCHHTE3aTa HA JONAMUH HOpenuHe(dpuH.

2. MlenTuauarauuun ajada-aMuIMpadyka MOHOOKCUI€HA3a /104aBa AMM/IHHM FPYNH HA NeNTHAHMTE XOPMOHH,
3HAYMTEIHO ja 3roJleMyBa HUBHATA CTA0MJIHOCT.

Buramunot L] necHo ce ancopOupa BO IpeBara, ra 3aroa HeIOCTAaTOKOT Ha OBaa XpaHIIUBAa COCTOjKA CE JOJDKU Ha
HECOOJIBETHOTO BHECYBame Ha XpaHa. OBOj BUTAMUH MOJXKE Ja C€ MPETBOPU BO YOBEKOBHOT OPraHMW3aM BO OKCalar,
KOj ce m3nadyBa Bo ypuHaTa. Cermak, KaluyMoBa acKOpOMHCKa KHCEIIMHA, Koja € JIeCHO JOopMHpaHa OJ OKcaiar, €
LIEJIOCHO HEepacTBOPJIKMBA BO BOJAa W MOXKE Jla M3Tpajau Kamema Bo OyOpesute.buonomkara yinora Ha ackOpOHMHCKa
KHCENMHA € MTOBP3aHa CO y4eCTBO BO OKCHIATHBHUTE PEAYKIMOHHU MPOIECH, Koaryialyja Ha KpB, pereHepaiija Ha
TKHMBaTa, CTEPOMAHM XOPMOHH, KOHBep3HWja Ha (ojHa BO TeTpadolMdHaTa KHUCENMHA M aKTHBHpAmEe Ha MHOTY
eH3uMu. Burtamunor Il nenyBa Ha QyHKIHMHTE Ha HEHTPATHUOT HEPBEH CHUCTEM, ja cTUMyJupa (QyHKIHjaTa HA
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SHIIOKPUHUTE XKIIC3/IH,ja ToA00pyBa (hyHKIMjaTa Ha IPHUOT IPpo0, OBO3MOXKYBA allCOPIIIMja Ha KeJe30 BO 1eOeI0To
LPEBO M YYECTBYBa BO M3rpandara Ha KpBTa (OMIejKH y4ecTBYBa BO CHHTE3aTa Ha IPOKOJIAareHOT U KOJAreHOT, KaKo
U BO HOpPMaJM3allMjaTa Ha KalWIapHaTa NPOIyCTIMBOCT). EnHa ox MHOrY BayKHUTE YJIOTH Ha BUTaMHHOT L] e
HEroBaTa aHTHOKCHAAHTHA akTUBHOCT. OBOj BUTaMHH T'Ml Bp3yBa CIOOOIZHUTE paIMKAM U 3aTOa MOXE Ja Urpa
Ba)KHA yJIora BO CIPEUYyBAaKBETO Ha Pa3HH TEIIKH OOJECTH, KaKo INTO € PaKoT Ha TpkiIaHOT. OBa NPBEHCTBCHO Ce
OJHECYBa Ha CTOMAa4yHU TYMODH, e30(aryc ¥ TYMOPH Ha 1e0enoTo IpeBo, Kako M Kaj Mylladd U alKOXOJIMYapH U
TYMOpH Ha rpkiaHoT. IlocTojaT mogarony aeka BUTaMHHOT L To cnpedyBa pacToT Ha JISyKEMHUYHHTE KICTKH Kaj
nyretro. ButamuHoT 1] ro HamMaryBa HUBOTO Ha XOJIECTEPOJ BO KPBTa, KAKO M MOTCHIMjAJIOT 32 KapAHOBACKYJIapeH
pusuk. IIpen okomy 50 roauHu, pycKUTE HAy4YHUIM YTBPJAWIIE JieKa BHCOKUTE J03HM Ha BUTaMuH 1] mMoxar na ja
crpeyar arepockiepo3a (cTecHyBame Ha aprepuure). BurammuoTr 1l wrpa ymora Bo 3amrTuraTa Ha JpYrHTE
BUTaMUHM (BUTaMHMHUA u BuTamMuH E) ox mrernure edextn Ha okcupammjata. Co orjieq Ha HEroBOTO
AQHTHUOKCHJIAHTHO JICjCTBO M yJIOTa BO CHHTE3aTa Ha KOJIareH, To 3a0aByBa CTapeeHeTo, Co3/IaBamke OPUKH Ha KOXKaTa
U TEHEpAJHO CTapeewe Ha TelI0To.I'u 0TcTpaHyBa OTPOBHUTE METAJIM OJ] TENOTO, 00e30e1yBa 3allITUTa O] CTPEC U ja
3ajakHyBa omnmrata ¢usuuka cocroj6a. Burammuor LI, mcro Taka, TO OIpXyBa BHMIOT CO CIpEUyBame Ha
(bopMupame Ha KaTapaKkTa U MOXKe Jja OHjIe KOPHUCEH BO JICKYBAKETO Ha IIIAYKOM (3eJIeHa MpeXa OKOJIy OKOTO, Koja
aKo He ce JIeKyBa, McTata MO)Xke Ja JoBene a0 cienuio).Buramusor 1] ro yOmakyBa AejCcTBOTO Ha acTtMmara
(mpoGyieMu co auIIeHeTo). [I0BEKeroMUIIHO HCTPaXKyBake MOKaXKaIo AeKa aKo c€ HaMajld HUBOTO Ha BHTaMHUH L]
BO TEJOTO Kaj acTMaTH4YapHTe, Toa € HEONXOJHO Ma Iopagd Toa Tpedano NOIOJHUTETHH IO03d Ha OBOj
BUTaMHUH.J[0OKa)KaHO € JIeKa ro 33ajaKHyBa UMYHOJIOLIKHOT CUCTEM.Y TBPICHO € JieKa (DYyHKIIMOHHpAameTO Ha OesuTe
KPBHM KJIETKM 3aBHCH AeiayMHO o BuTamuH L[. HUBOTO Ha OBOj BUTaMHUH ce MOBP3aHH CO pa3HH HHQEKINH,
U3JI0KEHOCT Ha 3pauerhe, APora, alkoXoJl, IIMrapy Toa ce HamallyBa BO OeJMTe KPBHH KIETKH U CO TOa ja HamajyBa
HUBHATa akTHBHOCT. He momanky BakHa ynora Burammuor I e, ncro Taka y4decTByBa BO NPOYHUCTYBAaHETO HA
OpPraHu3MOT OJ1 MHTOKCHHH, TYTYHCKHOT YaJl M aJKOXOJI, a HCTO TakKa IloMara Bo TpeTMaHOT Ha aujadberec. Bo cute
OBHE CIIyuyaeBH ce 3alelie’)KyBa MOHHUCKO HMBO BHTaMMH L] BO KpBTa M KieTKUTE.ACKOpOMHCKAaTa KHCEIHHA €
MPUCYTHA BO TKMBaTa Ha CUTE )KUBOTHU M BUILHUTE pacTeHHja. MakcuMaaHa KOJIMYMHA Ha aCKOPOWHCKA KUCEINHA Ce
Haora BO WPHUOT Ipod M HaxOyOpexHuTe xure3qu. JlyreTto, MajMyHHTe, M HEKOW APYTH pOCTHHUIM HE TO
CHHTETH3UPAAT OBOj BUTAMHH M 3aTOa MOpa Jia 'O BHECYBaaT IPeKy xpaHaTta.MHKpPOOPraHH3MHTE HE IO COIpPXKaT
OBOj BHUTaMHH HO HMCTO Taka HE UM ¢ HOTpeOeH.ACKOpOMHCKAaTa KHCEIHHa MMa CIIOCOOHOCT Jia ce pachagHe BO
YOBEYKOTO TEJIO M OBa € MOXXHO BO MPHCYCTBO Ha eH3MMOT L-ackopOaT okcumaza. OBOj €H3UM € MHOTY Ba)KeH
Ouejku ackopOaToOT KOj He € HCPICH O] TEIOTO CO YpUHA CO IMOMOIII Ha OBOj €H3HUM € pa3yplleH U ce uchpia of
TENOTO.

Henocrarok Ha Buramus I Bo TesioTo npeaussukyBa ooject ckopoyr (Cinuka 3). CuMnromMure Ha oBaa 6oyecT
BKIIydyBa/aT Mely JApPyrotTo HEMOXHOCTa 32 CHHTE3a Ha KOJAreH BKIy4yBajKu KadeHH JaMKH Ha KOXKAara, MoToa
KpBapeme Ha MyKO3HH MEeMOpaHH, HaMalleHa MOJBHIKHOCT, a M0 M3BECEH IMEepHOJ Ce CIIyuyBaaT OTBOPEHU PaHU M
pacunyBame Ha 3a0uTe.AKO He ce TpeTHpa Ha BpeMe MOXKHO € HacTalyBame Ha cMpTT.Bpemero Ha mojaBa Ha
CUMIITOMHTE Ha CKOpOYT Kaj Bo3pacHHM 0Oe3 cTpec MOXKe Jia Bapupa OJ €leH 0 ILIECT MeCEelH, BO 3aBUCHOCT O]

NMPETXOAHHUOT BHEC HA BUTAMUH H

Cnuxka 3. Ilayuenm koj cmpaoa 00 nedoocmamox na eumamun Ll (ckopoym)
Cute pacTeHHja MOXAaT J]a TO CHHTCTH3MPAaT OBOj BUTAMHUH OJ IIyKo3a. ACKOpPOMHCKA KHCEIHHA € IPUCYTHA BO
XJIOPOIDTACTUTE KaJle IITO YYECTBYBA BO MOJOOPYBame Ha OKCHIATHBHUOT CUCTEM Ha (POTOCHHTE3aTa M UMa OpOjHU
YIIOTH BO KJIETOYHATA MOAEN0a ¥ MPOTSHHCKH MOTU(HUKAIINH.

5.MMPUPOJIHU N3BOPHU HA BUTAMMUH 1]

Pacrenujata ce n106pu m3Bopu Ha BuTamuH L. KommdecTBo Bo XxpaHa 0a3upaHa Ha pacTeHHja HAjMHOTY 3aBUCH O]
IoYyBaTa, KJIMMaTa BO KOja pacTesie pacTeHHjaTa,JOJDKMHATA Ha BPEMETO OJ PacTeme J0 yrmorpedaTa, yCIOBUTE 3a
CKJIaIMpamke KaKo M METOJIUTE Ha HMBHA moaroroBka.Ha ciennara TaGena (Tabena 1) e mpukakaHa COAp )KMHATA Ha
BHUTaMHuH L] BO pa3iiuHN BUOBH Ha OBOIIIje/3eIEHIYK(CBEXKH IUIOTOBH).
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Taébena 3. Cooprcuna na eumamunom I 6o paznuunu éudosu ogouije u 3e1eHuyK
XPAHA CO/JIP’KHHA HA XPAHA CO/IP’KHHA HA
BUTAMUH 1] BUTAMHH I]
(mg /1009 XPAHA) (mg /1009 XPAHA)

Iunmaka 1025 Pubuzna 35
IMunepka cBexa 139 [pa3 30
Pubmsna-upHa 136 Poxsuma 29
Pen 114 I'pamox 25
Kapduon 70 MasmmHa 25
Jaroma 59 Jomar 24
JInmon 53 AmHanac 21
IopTokan 51 Bopannja-3enena 20
3enmKka-pBeHa 50 Kowmmmp 15
CrnaHak 47 Opes 15
Kpomupg 47 Jlyk 14
3enka 46 Jdyma 13
I'pejopyt 45 [[Bekio 10

Hexon mpon3Boan o aHIMATHO TOTEKJIO MOYXKAT JIa ce€ KOPHUCTAT KaKo M3BOp Ha XpaHa co ButamuH Ll. BuramuHOT
I e Hajuect BO LpHUOT APoO M HAjMANKY HMPUCYTEH BO MYCKYIUTE. BUACjKH MyCKYJIHTE MPETCTaByBaaT HAjTOJNEM
JIell O MECOTO BO HMCXpaHaTa, )KHUBOTHHCKHUTE MPOU3BOAN HE ce curypeH m3Bop Ha ButamuH L[.Toj e mpucyreH Bo
MajYMHOTO MJIEKO, HO HE € MPUCYTEH BO CypoOBO KpaBjo miicko. Cexoj BUIIOK Ha BUTaMUH 1 ce u3nadyBaar mpeky
ypuHapHHOT cucteMm.Ha ciennata tabena(tabena 2) e mpuka)kaHa pejaTHBHATA 3aCTAlleHOCT Ha BUTaMuH L BO
XpaHaTa O] >KUBOTHHCKO MoTeki0. KonnunHure ce u3pazeHu Bo mMuiurpamu Butamut Ll Ha 100 rpama xpana.

Taoena 2. Coopyrcuna na eumamun Il 6o paznuunu npou3so0u 00 HcugomMuUHCKO HOMEKI0

N3BOP HA BUTAMUH LI OJ1 AHUMAJIHO KOJIMYMHA
ITOTEKJIO (mg/ 1009)

Tenermku 1pH ApoO (CypOBHHN) 36
T'oBeacku 1pH 1po6 (CypOBHHU) 31
CBHHCKH IIpH Ipob (CypOBUHHM) 23
JarHemrku MO30K (BapeH) 17
[Mwremku npH Apo0 (TIpskeH) 13
Jarsemrku npH npo6 (TIpKeH) 12
Tememka HanOyOpekHA KJe3a (CypOBHHA) 11
Jarnemniko cpue (TuHCTaH) 11
JarHemrku ja3uk (BapeH) 6

Koszjo mieko (cBexo) 2

Kpagjo miteko (cBex) 2

YoBeuko MIIEKO (CBEXK) 4

6.YJIOT'A HATOTBEHATA XPAHA BP3 BUTAMMHOT I

Co ToTBEHE€ Ha XpaHa, ce MOCTUTHyBa TemmepaTtypa on 100°C 6e3 ma ce mpenu3BUKa IMOTOJEMO pacrarame Ha
putamuH L. ButramunoT 1] ce pactBopa Ha 190°C. MeryToa kora mpexeHara XpaHa ja JOCTUTHYBa TeMIleparypara
BUTaMUHOT 1] ce pacnara, HCTHOT e(eKT ce MOCTUTHYBA CO MPOJOJDKEHO TOTBEHE Ha XpaHaTa CO H3JI0KYBambe Ha
ackopOaTtoT momosro BpeMe A0 Temneparypa onx 100°C. [Ipyra mpuumHa 3a HaMajlyBame Ha COIp)KMHATa Ha
BuTamuH 1] BO XpaHara ¢ HCIHMpame Ha XpaHaTa co BOJa IOpaad Heropara pacTBOPIMBOCT BUTAMHHOT CE€ pacTBOpPa
BO BojaTa. McTo Taka TOKakaHO € JieKa BUTAaMHHOT LI o1 pa3nuvHu BHIOBH XpaHa HE C€ pacTBOpa CO UCTa Op3HMHA
Ha TpUMep OpOKYIHTE TO 3aJpKyBaaT Hajaoyro BuTamuH L on Omio kxoe apyro oBollje WM 3eleHYyK. EnHO
HCTpaXKyBambe IMMOKAXKAaJ0 JIeKa CBEXKO CKIIAJMpaHaHATa XpaHa BO JIAIMIHUK HEKOJIKY JIeHA HE ja TyOu 3HAUYUTEIIHA
KOJIMYMHA Ha BUTaMUH LI, 1ITO € CIpOTMBHO Ha TBpJI€HATa HA HEKOW HAYYHUIIH.
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7IPEIIOPAYAHA JHEBHA J1O3A HA BUTAMUH 1]
[MocTojar pa3nuuHKM MUCIEHa 32 ONTHMATHHOT PAacHopes Ha A03upame (KOJNMYMHA M 3a4eCTEHOCT Ha BHECOT) Ha
BuTaMHHOT 1l 3a ma ce onpu onmTUMamHOTO 37paBje Ha myrero. Ce BepyBa Jeka OalaHcHpaHa HCXpaHa 0Oe3
JIOTIOJIHYBah-€¢ COAP>KM TOBOJIHO BUTaMHUH 11 3a 1a ce cpedn Hekoja 00JecT BO MPOCEK Ha 3/paBa JIMYHOCT, T0JCKa
Kaj OpeMeHHTe KEHH, IMyIIadyiTe U JyIeTO IOJ CTPeC MOTPEOHO € MaJIKy IOTr0oJIeMO KOJMYeCTBO Ha BUTaMuH LI,
Cenak konmuymHaTa Ha BUTaMuH L] morpeOHa 3a crpedyBame Ha CKOpOYT € IoMaia O W3HOCOT MOTpebeH 3a
onTtuMaitHO 31pasje.OpUIMjaTHATE TMOAATONX yKakyBaaT Ha mo3a of 90-100mg ma ButammH L[ mHeBHO mTO €
moTpeOHO 3a AHEBHA /1032 Ha ONTUMAITHA 3aIITHTa O] OBHE OOJIECTH a J03aTa € IOTPeOHO 3a /1a ce crpedn OosecTa e
45 mg Ha JieH.
Ilpenopaku noep3anu co ucxpana
Huerercku pedepentnu no3u (DRI) ce HajHOB 30HMp Ha mpemnopaku 3a ucxpana noneceHu Bo CAJl ox ctpana Ha
Komureror 3a ncxpana Ha MTHCTUTYTOT 32 MeIMIMHA, @ BP3 OCHOBA Ha YETHPH KaTETOPHU:
o IIpenopauan jgoxarok 3a ucxpanata (RDA) - mpoceyHHOT M3HOC HA THEBHO BHECYBale HA XPAHJIUBH
MaTepuH LITO TO crpedyBa AeUIUTOT Bo 98% momynanuy;
e TIIpouenero npoceyno dapame (EAR) - BpenHocTa Ha BHECOT Ha XPaHIMBH MaTepUH LITO C€ IPOLCHYBa
Ja TH 3a0Boud otpedute 50% o1 HaceIeHneTo;
e Cooaseren BHec (Al) — BpeIHOCTH HACOYEHHM 32 MHIMBUIYATHO BHECYBAakE HA XpaHa 3a KOja HE IIOCTOH
RDA,;
e Jl03BOJIEHO HMBO Ha BHeCyBame Ha TOPHHOT BHec, UL - HajBHCOKa KONMWYMHA HA XPAHIMBU MaTCpUH
BEpOjaTHO HEMa Jia IPETCTaByBa PU3UK 32 HETaTUBHHU 3/1paBCcTBeHU eekTH Kaj 98% oJ HaceneHneTo.
Al ce ompenysa Hamecto RDA axo HeMa JOBOJHO HAayYHH IOJATOIM MpecMeTyBambe Ha EAP, kako Bo ciyuaj Ha
noeHunma. OnpenyBameTo Ha RDA 3aBucH 011 IPOIIECOT MOKHOCT 3a ofipeayBame Ha EAP.
Co e 1a ce 06e30eau 3aITUTa 01 OKCHIATUBEH CTPEC Ce YTBPAyBaaT Bpeanoctute Ha RDA 3a Butamus 1.

Tabena 4 Ilpenopaku 3a énec na eumamun I

Ilpenopaxu 3a 0o3a na eumamun 1l (CA/)
PPA (Bo3pacHu Maxu) 90 mg/nen
PPA (Bo3pacHH 5KeHH) 75 mg/nen
UL (Bo3pacHH Maku) 2000 mg/nen
UL (Bo3pacHU jxeHH) 2000 mg/nen

MHoOry CTyquu cemak MOoKakaje JIeKa BHECYBambeTO Ha BUTaMHUH L 3a onTHMaiHO HaMalyBamke Ha PU3UKOT Ha
XPOHUYHHUTE OOJECTH KAKO LITO CE PaK M KapJHOBacKyJapHU OoyecTH Tpeda aa OMIAT MOBHCOKH O] HajHOBHTE
RDA Bpenroctu. I[let oOpouwm ox oBomlje 1 3eNeHYyK (ciouKa 4) ce mpenopadyBaaT JHEBHO OHMIEjKH ce CMeTa JeKa
BUTAaMHHOT L[ KaKo 10AaTOK BO MCXpaHaTa € MOMAJIKY e(HKaceH BO IPEBEHIMja Ha GOIECTH.

Cnuxa 4 Ilpukaz na oeowja u 3enenuyyu Kou ce 60zam u3zeop Ha eumamun 1]

8.MMPUMEHA HA BUTAMHUHOT Il BO UCXPAHATA 1 KO3BMETUKATA

HonaToum ox Buramuu L1

Buramunor 1] e mmpoko nocraneH Bo ¢opma Ha Tabnern u npas. BurammHor Il e emeH ox HajuecTo
ynorpeOyBaHHuTe JoJaTony Bo ucxpanara. Ce mpojaBa BO (opMma Ha Kalkd, TabJEeTH, KarcyjH, MEUIaBUHA O]l
IMjajany, MyJITUBUTAMMHCKH (popMyJanyu, MoBEKEKpaTeH aHTHOKCHIAHT (OopMyliannja, U KakKo KpPUCTAJIEH Ipas.
IMocrojar dopmynanuu co omokeHO ocino0oayBambe Kako M (opMylanud KoM cojapxkaT OMo(IaBOHOMIN KaKO
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KBEpLETHH, XeclepuanH. ['oleMunaTa Ha Tabjerata M KancyiuTe ce IBMWXaT ox 25mg mo 1.5g. Kpucranure Ha
BuTamuH 1 (kako ackopOMHCKa KMCeIMHAa) OOMYHO ce JocTanHu Bo mummmpa o 300g mo lkg mpamok (5 ml wnu
kadeHa maxmuka Ha KpHUCTanu of BUTaMuH Ll compxu okomy 5g). AcKopOMHCKa KUCETIHHA W HEj3WHHUTE COJH Ha
HATPHUYM, K&JINYM M KAJIIUYM CE IIMPOKO KOPUCTEHHW KaKO aHTHOKCHAAHTHU NpexpaHOeHn anutusu. CHHIMPHTE Ha
MacHH KHCEJIWHH (aCKOPOWI MaJIMHUTAT WA acKopOMiIcTeapaT) MOXKE Jla ce KOPUCTAT KaKo XpaHa aHTHOKCHIAHTH,
80% ox cBeTCKOTO CHAOLyBamkE CO aCKOPOMHCKA KHCEIIMHA ce MPOou3BeIyBa Bo KuHa.

—

(natures aid)

Cnuka 7 /looamoyu 60 ucxpanama na 6aza na eumamun I
Bo ko3MeTnukaTa HWHIYCTpHja HCTO Taka CE¢ NPHUMEHYBa acKOpOMHCKAaTa KHCEIWHA, HEj3MHATA YJIora € Kako
AHTHOKCHJIAHC, ja IITUTH KOXAaTa OJ] HAJBOPCUIHUTE BJIMjaHHja W MPUTOA T'O MPOJIOIKYBAa BPEMETPACHETO HA
MIPOU3BOIOT (HAjIECTO KPEMHUTE).

Bumamunom I] kaxko adumue 6o npexpanoenama undycmpuja (E-opoesu) :
e E300 ackopbuHCcKa kucennHa (omoOpeHa 3a ynmoTpeda Kako JOJAaTOK Ha XpaHa BO eBporcku yHuja, CAl u
Ascrpanuja u HoB 3emang
e E301 matpuym ackopbat (omoOpeH 3a ynotpeba Kako J0JaTOK Ha XpaHa Bo EBporickata yamja,CAJl wu
Ascrpanuja u Hos 3emang
e E302 kammmym ackopOaT (omoOpeH 3a ymoTpeba Kako JoIaToK Ha xpaHa Bo EBporickata yamja, CAl u
Agsctpanuja u Hos 3enann
e E303 kanuym ackopbat
e E304 ecTpu Ha MaCHUTE KUCEJIMHH OJ1 aCKOPOMHCKA KUCEIHHA: aCKOPOMII MaJIMUTAT U aCKOpOUicTeapar.
Bo mpou3BoACTBOTO Ha IIaCTHKa aCKOPOMHCKA KHCEJIMHA MOXE Jla ce KOPHCTH 3a 3a0p3yBame U (opMupame Ha
MOJIEKYJIapHU CHHUHMPH M CO TMOMAJKYy OTIAJ OTKOJKY TPAAWIMOHAIHUTE CHHTETHYKH MeToau. Taa dopmmupa
UCMapJIMBU COEIUHEHHja KOora ce Mella CO TIIYKO3a ¥ aMHHOKHCEIMHU. ACKOPOMHCKaTa KHCENIMHA € KO(QaKTop BO
OKCHJAIMjaTa Ha THPO3HH.

9.HECAKAHU E®EKTHU Ol IPEKYMEPHA KOH3YMAIIUJA HA BUTAMUWH 11

PenatuBHO BHCOKHM 103U Ha aCKOPOHMHCKA KHCEIMHA MOXKE J1a MPEIU3BUKAaT OTEXKHATA TUTECTHja 0COOEHO Kora ce
3eMaaT Ha TiajieH xenynHuk. Cemak 3eMameTo Ha BUTaMuH L[ Bo gopma Ha HaTpuym ackopOar W ackopOaT Ha
KaJIMyM MOXKe Ja To Hamaiu oBoj eekr. Kora ce 3emMaar BO BHCOKH 103 aCKOPOMHCKATa KUCEIHMHA PEIN3BUKYBa
nujapea kaj 3apaBu aura.ButamuuoT 1] ja 3romemyBa amcoprimjata Ha keye30To.l eHETCKUTE HapyIllyBama IITO
JOBeJyBaaT [0 HECOOABETHM HHBOA Ha CH3MMOT Ha TiHKo3a-6-hochar nexuaporenaza(GOPD)moxe ma
MIpeIN3BUKAAT Pa3BOj Ha XEMOJUTHYHA aHEMHja Kaj MAIlMEHTUTE MO0 BOBEIYBAHETO Ha CTCM(DUUHNA OKCHUIAUPAUKH
areHcu Kako IITO ¢€ BUCOKHU 103U Ha BuTaMMH L. Jlonro Bpeme nocTou BepyBame Aeka BUTAMUHOT 1] npenu3BukyBa
(dbopmupame Ha KaMermha BO OyOpe3unTe 1 HeOAaMHEUIHUTE CTY/IMH YTBPAWIIE IeKa TIOCTOM OJ[pe/ieHa BPCcKa HO, jacHa
BpCKa IMOMery BHECOT Ha BUIIIOK aCKOPOMHCKA KHCeNMHA U (hOpMHUparkhe Ha KaMemha BO OyOpe3nuTe He € YTBPICHA.
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10. BAKJIYYOK

Buramunot 1] e no6ap anTnokcumaHc 6e3 Hero He OM MOXENO0 YOBEKOBOTO TeJIO Ja (hYyHKIMOHHMpA NpaBuiIHO. ['0
3ajaKkHyBa UMYHHUTETOT W IIOMara Bo 0op0ara NpOTHB CE30HCKU HACTHHKH. JlelyBa M Ha BHCOKH KOHIICHTapIMHU Ha
XOJIECTEpOJIOT BO KpBTa.3HauajHa € M yjorara Ha BHTaMHHOT L[ 3aeIHO CO IIMHKOT BO CHHTE3a Ha KOJAarcHOT
BJIAKHECTHOT JIeJI KOj € COCTABEH JeJl Ha KOXaTa, TETHBUTE, KOCKUTE, 3a0uTe, pckaBunaTa. Co TOBOJIHO KOJHYECTBO
ButamuH 1] ce 06e30exyBa moOpa CTpyKTypa Ha KOXKaTa, a Taa CTaHyBa 3aTerHara, moyoaBa, a TETUBUTE, KOCKHTE,
CTaHyBaaT IOLBPCTH W mojaku.Buramusor LI ce mpuMeHyBa BO KO3METHKaTa BO MHOT'Y KPEMH IIPU IITO BPIIH
3aIITHTA ¥ PEBUTAIM3ALMja HA HA KJICTKUTE Ha KOXKaTa, ja Oeiee Kokarta, T0 aKTUBHPA CO3/1aBAKETO HAa KOJIATCHOT
ja 3royemMyBa eJacTHYHOCTa Ha Kokara.Buramuuor Ll e HameHeT e 3a cuTe THUIOBU KOXKa MOAJIOKHU Ha CTPECHU
€oCcTOjOH, 3aMOp, HUKOTHH, COHIle./lpyra ynora Ha BUTaMHHOT L monaneH BO KpeMHTE € 3alITUTa O OLITETYyBamke
Ha npenu3Bukann ox UVA wu UVB-3paum m na ru pemm mpobieMuTe cO NMUIMEHTaluja 3alo3HaBamkeTO CO
OMOJIOIIKNTE CBOjCTBA HAa BUTaMHHOT L] ke 0BO3MOKYBa /1a ce MPOIIUPH 3HACHETO 32 HEroBaTa BAYKHOCT KaKoO IITO
ce MHUKPOHYTPUEHTH KOU C€ OJ] CYIITHHCKO 3HAa4yeHe 32 HOPMAJIHOTO (DYHKIMOHUpAmE Ha JyreTO W YKUBOTHHTE.
Hcro Taka mocrojar McTakHaTH OOJIECTH KOM C€ J0JDKAaT Ha HEJOCTAaTOKOT Ha BHTaMuH 1l BO mcxpaHarta, Kako U
HEj3MHHOT KopHceH edekT Bp3 pa3Hu OonecTr. Ce HCTaKHYBa BaXKHOCTA Ha CBEXKO OBOIIIjE U 3¢JICHYYK BO HCXpaHaTa
U JTHCBHHUTE ITOTPEOU Ha OPTaHU3MOT 33 OBOj BUTAMHH.
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Abstract: We conduct a comparative study that includes an analysis of three different types of dog foods processing
— dry-extruded, wet and raw ones.

Our aim was to compare the technological stages of these three three different types of dog foods processing and to
analyze the Critical Control Points and risk factors throughout the production cycles.

The Critical Control Points at the production cycles in three types of dog food were analyzed. A risk assessment of
the food production stages with a view to their safety by comparison of the shelf life of different types of dog food
has been carried out using the principles of the Hazard Analysis and Critical Control Point (HACCP) system as
adopted by the Codex Alimentarius.

The technological processes used in the production of different types of dog food have their own advantages and
disadvantages. Critical Control Points are identified in the first and second production technologies, the first one
being in the heat treatment (cooking and drying), and the second is one in the sterilization stage. With the latest
technology (raw food), CCP have not been analyzed, despite the presence of biological hazards, the appearance of
which is prevented from GMP compliance. Good Manufacture Practices (GMP) also apply to other production
processes under Regulation (EC) Ne 1069/2009 and the Bulgarian Feed Law, although CCP have been established at
certain stages of production.

Future studies in this area should enrich the information related to the technological processes and the assessment of
the risk analysis according to the modification of the normative requirements of the European and national
legislation.

Keywords: dog food, food processing, risk assesment.

1. INTRODUCTION
The pet food production is one of the fastest growing industries in the feed industry. There are a number of
prerequisites for this rapid growth, which is favored by improving the quality of the food offered rather than by
increasing the number of pets.
In recent years, various types of dog food are available on the market - dry extruded, wet and raw ones. Their
production technologies are different, as well as the degree of the risks in the individual production stages.
In the literature, there are many studies concerning the technologies of the production of compound feed for food
producing animals, unlike the information available for the production of pet food. Research on the process and risk
analysis in the production process has been inadequately explored in various pet food production technologies.
According the Keller and Heckman (2003), the EU legislation draws a distinction between human and animal food.
In the EU, Regulation (EC) No. 178/2002 which establishes the European Food Safety Authority (EFSA) and
addresses procedures in matters of food safety, restricts the definition of "food" (or “foodstuff") to substances or
products ingested by humans. However, in its preamble, Regulation (EC) 178/2002 makes it clear that EU food law
should include requirements for feed applicable to all animals, including pets.
Regulation (EC) 178/2002 also lays down general feed safety requirements in its Article 15. More specifically,
Article 15.1 prohibits placing on the market of feed if it is "unsafe." Article 15.2 deems feed to be "unsafe" for its
intended use if it has "an adverse effect on human or animal health." Therefore, under EU law, pet food packaged
in materials manufactured with components that may migrate into contacted food at a level that would have an
adverse effect on the health of humans or animals when ingested is deemed to be "unsafe," and the placing on the
market of such product is a violation of EU law.
With regard to the potential migration into contacted food of substances used to manufacture pet food packaging
materials, packaging manufacturers are advised to ensure that their products comply with Directive 2002/32/EC.
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This Directive deals with undesirable substances in products intended for animal feed and identifies maximum levels
of certain substances, including heavy metals (such as lead, cadmium, and mercury) and various other components,
that may be present in animal feed; some of these materials may be used in the manufacture of packaging. The
circulation in the European Community of pet food containing levels of listed substances that exceed the maximum
content permitted under the Directive, whether the substance was originally in the feed or migrated from the
package, would be a violation of the Directive. Although not currently applicable to pet food packaging, the pet food
business operators may also look to the EU legislation relevant to human food packaging as a source of guidance in
determining the substances and limitations that the EU authorities consider to be "safe" for use in packaging
applications.

Beyond the general requirements above, and in the absence of more specific legislation at the EU level, pet food
packaging must comply with applicable laws in the respective EU Member States where it is marketed, as confirmed
in Article 15.6 of Regulation (EC) 178/2002. Therefore, the pet food operators interested in marketing in the EU
must first ensure that their product is safe for the intended use, and then ensure that it complies with any national
specific requirements in place in the individual EU Member States of interest.

2. OBJECTIVE
Our aim is to compare the technological stages of dry extruded, wet and raw food production and to analyze critical
control points and risk factors throughout the production cycle.

3. MATERIAL AND METHODS
The technologies of the production of three types of dog food - dry - extruded, wet and raw were studied. The
critical control points of production cycles are analyzed. A risk assessment has been carried out for the different
technological processes, using the method laid down in Codex Alimentarius.
The 5dry pet foods for granulated foods and biscuits (prizes) account for over 50% of industrially produced dog
food”.
Figure 1: Technological stages of production of dry extruded foods

Fresh Animal Dry ingredients Other
ground fats (Cereal), liquids
meat. Meat Vitamins, fish
emulsion meal

| Drying |

3

| Coating |

¥

| Cooling |

Y

| Sieving (Filling) |

[

In Figure 1 is shown a schematic representation of the technological process of manufacturing dried extruded food.
A disadvantage of heat treatment and drying is the loss of some vitamins that need to be added to food to meet the
animal needs. An advantage of this technology is that the process of extrusion and heat treatment destroys
pathogenic microorganisms. Dry extruded foods are well-balanced for all quality indicators and have a long shelf
life. The packaging is carried out in packaging conforming to the normative requirements of Regulation (EC) Ne
767/2009 and the national legislation.

From the scheme above, it has being seen that the first stage involves mixing pre-dosed components according to the
recipe and according to the purpose of the diet in conection live weight of the dog, breed, sex, physiological and
health status. The input raw materials in the dog food and their quantity are determined by the needs of the
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respective category of dogs. Thus, the mixture prepared undergoes high pressure and high temperature treatment in
an extruder, whereby the desired shape and size of the granules is obtained through the matrix.
The next stage of the production of the kibbles is drying with hot air, witch reduces the moisture content below
10%.The next step after the heat treatment and drying, is coating the kibbles with fat and various flavors. The
coating is performed to improve the palatability and preserve the integrity of the kibbles. The technological process
ends with the cooling of the kibbles and their packaging.
The wet foods have a high-water content (over 75%), which corresponds to the moisture content of the ingredients.
These food is appetizing and are preferred by dogs because of their high palatability. One of the benefits of wet pet
foods is their long shelf life. A sterilization and tight closure of the boxes or bags allow these products to be stored
for a long period of time before opening, and no special storage conditions are required.
The pets with lower activity, witch are mainly fed with wet foods are more predisposed to obesity than those who
consume other types of food. Feeding of wet food in dogs predisposes the formation of tartar because of the lower
pH of the saliva.

Figure 2: A schematic representation of the technological process in the production of wet foods —
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The first stage involves the preparation of meat products and gravy, which is the same for both types of foods. After
mixing the so-prepared gravy with the meat components, mixing is carried out, after which the processes are divided
depending on whether are prepared in chunk in loaf or chunk in gravy In the production of chunk in loaf, the
packages are filled with pre-mixed meat components and gravy, and then closed. Unlike pasta, bacon-type dairy
homemade bits (sauce and meat components) make up bacon to which a sauce is added. The resulting food is filled
in the respective packages and then closed. The final stage of the technology for both types of wet food, after filling
and closing the packaging, is sterilization and packaging.

One of the latest trends in dog feeding is the use of raw food. In this type of pet food, unlike the other two types (dry
and wet dog food), the main nutrients and especially the vitamins are preserved due to the lack of heat treatment
used in the production of the other two types of food. The use of raw food is also associated with the belief that the
dog is evolutionarily falling towards the carnivores.

As this type of dog food does not have a heat treatment, it can be a potential source of pathogenic microorganisms
(eg. Salmonella) The raw meat used for these foods is of different origin (meat for human consumption or animal
by-products category 3 derived from meat factories or obtained from rendering plants) is a major ingredient of the
BARF diets. In addition to the raw meat, different types of plant components are also included in these foods. This
type of food is available in the form of a frozen product or as a component of homemade food according to recipes.
In addition to Salmonella, all other pathogens carry from raw foods (such as Shigella, Escherichia coli,
Campylobacter, Listeria, Clostridium perfringens, Mycobacterium bovis and Staphylococcus) are a potential risk for
dogs and their owners.
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Figure 3: The technological process for raw food involves fewer stages than the other two.
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In this process, after mixing the raw ingredients, we have direct packing and storage. The finished food can
be stored at minus 18°C for a longer period of time and chilled at a temperature of 0-4°C. When using chilled food,
it should be taken into account that the shelf life is short and depends on the raw ingredient with the shortest shelf
life (meat and animal by-products).

TABLE. 1 Risk Analysis of Dry Extruded Food Technology

Decision tree for assessment of Critical Control Points (CCPs):

Question 1: Are there preventive measures for the identified risk?

Question 2: Is the stage designed to specifically eliminate or reduce to an acceptable level the probability of
the identified risk to occur?

Question 3: Is it at this stage the risk of happening or rising above the allowable levels?

Question 4: Is there an opportunity for the identified hazard to be eliminated or reduced to the admissible
levels of any of the following stages?

Types of risks: F-physical, B- biological, C- chemical

Stage of the Type of Likelihood of Risk Determination of critical contrel
technological Existing Risk description OCCUITENCE severity Control measures points
process risk (LALH) LMH) 1 2 3 4 CcCP
Admixing Foreign bodies and 1. Compliance with GMP; YES [ NO | NO |- GMP
F . . L L o
packagmgparticles 2. Stafftraining
Cooking - extrusion . | YES | YES | NO | YES | CCP1
. 1. Temperature and time control;
procedure in extruder 2. Compliance with GMP:
machine with high B ij-'gene mq.lcator H H 3. Compliance with the UI-JeraLing
pressure and microorganisms instructions:
temperature (207 to 4 Stafftr
200°C) . Stafftraining.
Drying 1 Temperature and time control; YES | YES | NO | YES | CCP1
Hvsiene indicator 2.. Compliance with GMP;
B yel ; H H 3. Compliance with the operating
microorganisms instructions:
4. Stafftraining.
Coating Foreign bodies and 1. Compliance with GMP; YES [ NO | NO |- GMP
F . . L L .
packagmgparticles 2. Stafftraining
Cooling Foreign bodies and 1. Compliance with GMP; YES |NO [NO |- GMP
F . . L L o
packagmgparticles 2. Stafftraining
Sieving (Filling) F Foreign bodies and L L 1. Compliance with GMP; YES [ NO | NO |- GMP
packagmgparticles 2. Stafftraining
Packing F Foreign bodies and L L 1. Compliance with GMP; YES [NO [NO |- GMP
packagmgparticles 2. Stafftraining

At Table 1 a risk assessment analysis during the different stages of the production process is presents. The table
shows that the main danger is physical (falling of foreign bodies and packaging particles). During the second and
third stages there is a biological hazard (presence and appearance of pathogens). For all four other stages, the danger
is physical and associated with foreign bodies and particles from packs. The severity of the risk is highest in the
second and third stages of the production cycle, where critical control point is also determined.
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TABLE. 2 Risk Analysis of Wet Food Technology
Type of Likelihood Risk Determination of critical control
Stage of the Existi Risk descripti of rerity Control points
technological process xisting escription oCCuUTTENCE severi onfrol measures
risk Lo | CME) 1234 ] co
Meat preparation F Foreign bodies and L L 1. Compliance with GMP YES |NO | NO GMP
packaging particles 2. Stafftraining
[Bravy preparation F Foreign bodies and L L 1. Compliance with GMP YES | NO [ NO GMP
packagingparticles 2. Stafftraining
Mixing F Foreign bodies and L L 1. Compliance with GMP TES [ NO | WO GMP
packaging particles 2. Btafftraining
Dosing and filling F Foreign bodies and L L 1. Compliance with GMP; TES |[NO | NO GNP
packagingparticles 2. Stafftraining
Fhunk manufacture F Foreign bodies and L L 1. Compliance with GMP; TES | NO | NO GMP
packaging particles 2. Stafftraining
Chunk Dosing filling F Foreign bodies and L I 1. Compliance with GMP YES | NO [ NO GMP
packagingparticles 2. Stafftraining
[Gravy Dozing filling F Foreign bodies and L L 1. Compliance with GMP YES | NO [ NO GMP
packaging particles 2. Stafftraining
Gravy fillng F Foreign bodies and L L 1. Compliance with GMP YES [ NO | WO GMP
packagingparticles 2. Stafftraining
Closing F Foreign bodies and L L 1. Compliance with GMP TES | NO | NO GMP
packagingparticles 1. Stafftraining
Sterilizing Final cooking 1 Temperature and time TES|TES [ WO [ TES | CCP1
control;
B Hygiene indicator i u 2. Comphance with GMP
Mmicroorganisms 3. Complhiance with the
operating nstrictions;
4. Stafftraining.
Packing F Foreign bodies and L L 1. Compliance with GMP YES [ NO [NO GMP
packagingparticles 2. Stafftraining

In the production of wet food the hazards are physical (foreign bodies and packaging particles), except for the
sterilization and final heat treatment stages where the hazard is biological and is related to the presence and
appearance of pathogenic microorganisms. In the second reviewed technology, the critical control point is one and
the same at the sterilization stage.

TABLE. 3 Risk Analysis of Raw Food Technology

Stage of the Tvpe of Likelihood of Risk Determination of critical control
technological E:i;l:ip.n risk Risk description OCCUTTENCE severity Control measures points
process g (L.MH) (L,MH) 1 2 3 4 KKT
Mixing Foreign bodiesand 1. Compliance with GMP: YES | NO [ NO |- GMP
F packaging particles L L 2 Stafftraining :
Dosing and Foreign bodiesand 1. Compliance with GMP: YES|NO |NO |- GMP
filling F packaging particles L L | 2 stafftraining '
Closing Foreign bodies and | Compliance with GMP- YES |[NO | NO |- GMP
F packaging particles L L 2 StaffI:_rai.rﬁng :
Packing Foreign bodies and 1. Compliance with GMP: YESINO INOfe M
F packaging particles L L 2 StaffI:_rai.rﬁng :
Storage Hvei indicat 1 Temperature and time control; YES |NO [ NO |- GMP
B ygene meeator H H 2. Compliance with GMP:
TTIETOOTEAMEMS 3. Stafftraining

In the latest technology described in Table 3, the risk analysis shows, that in the first four stages, the threat is
physical (foreign bodies and packaging particles). A biological hazard is observed in the last stage (Storage) where
the risk of risk is high. In this process, no CCPs have been identified.

4. CONCLUSION
The technological processes used in the production of different types of dog food have their own advantages and
disadvantages. Critical Control Points are identified in the first and second production technologies, the first one
being in the heat treatment (cooking and drying), and the second is one in the sterilization stage. With the latest
technology (raw food), CCP have not been analyzed, despite the presence of biological hazards, the appearance of
which is prevented from GMP compliance. The Good Manufacturing Practices also apply to other production
processes under Regulation (EC) Ne 1069/2009 and the feed law, although CCP have been established at certain
stages of production. Future studies in this area will enrich the information related to the technological processes and
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the assessment of the risk analysis according to the modification of the normative requirements of the European and
national legislation.
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Abstract: Within this paper, investigations were carried out in order to obtain data for determining the maximum
absorption capacity and the conditions in which the balance in the systems occurs: Mn?* ions - expanded perlite and
Mn2 + ions - carbonized sunflower husks. A series of tests were performed using model solutions of Mn?" ions with
different concentrations.

Experimental data obtained by the equilibrium absorption of the systems: Mn?* ions - expanded perlite and Mn?*
ions - carbonized sunflower husks are fitted with four commonly used isotherms: Langmuir, Freundlich, Langmuir —
Freundlich and Redlich — Peterson, with the application of MATLAB/Curve Fitting Toolbox. The obtained results
from analyzes are shown graphically and tabular, after which a comparison of the adsorption characteristics of the
two adsorbents is performed.

Keywords: adsorption, manganese, expanded perlite, carbonated sunflower husks, equilibrium.

CEITAPAIIMJA HA TEHIKX METAJIA O BOAEHU CPEAUHU CO IIPUMEHA HA
PA3JINYHU TPUPOJAHU ATCOPBEHTHU

Buxropuja besxkoBcka
TexHomomko — Metanypiiku dakynrer, ¥ HuBepautet ,,CB. Kupun u Meroauj“, Cromje
bezhovska@gmail.com
DaakpuMm Anny
TexHon0MmKO — MeTaypiiku Gakynarer, ¥ HuBepsuter ,,C. Kupun u Meroauj“, Cromje
Karepuna ATkoBcka
TexHon0mKO — MeTanypiiku ¢akynarer, ¥ Husepsuter ,,C. Kupun u Meroauj, Cromje
Credan KyBenyuen
TexHomomko — Metanypuiku dakynrer, ¥ HuBepautet ,,CB. Kupun u Meronuj“, Ckonje
Mupko MapuHKOBCKH
TexHon0MmKO — MeTanypiiku ¢akynrer, ¥ HuBepauter ,,C. Kupun u Meroauj, Cxomje
Mmuoapar llImenyepoBuk
Brcoka TeXHOJIOMKO-yMeTHHYKA I11KoIIa, JleckoBar, msmelcerovic@yahoo.com
Kupna JIncnuxos
TexHon0MmKO — MeTaypiiku Gakynrer, ¥ Husepsuter ,,C. Kupun u Meroauj“, Cxomje
klisickov@yahoo.com

703


mailto:bezhovska@gmail.com
mailto:msmelcerovic@yahoo.com
mailto:klisickov@yahoo.com
mailto:bezhovska@gmail.com
mailto:msmelcerovic@yahoo.com
mailto:klisickov@yahoo.com

KNOWLEDGE - International Journal
Vol.31.3
June, 2019

Pe3ume: Bo pamkure Ha 0BOj TPYA ce U3BEIyBaHH HCIHTYBama CO Liel A00MBame Ha IOJATOLH 3a OIpeelyBambe
HA MAKCHMAJTHHOT aTCOPIIHOHEH KAMIALTET H yCIOBHTE BO KOM HACTAHYBA PAMHOTEXa BO cucteMute: Mn’* jonn —
eKxcrianaupa nepaut 1 Mn®* joHn — KapOOHH3MPAHH COHUOINEIOBH yIINH. VI3BPIICHH CE HH3a HCIHTYBAHa BO
KOM Ce KOPHCTEHH MOJIEIHH pacTBopH o1 Mn?* joHu co pasiudHM KOHIIEHTPAIHH.

EKCNepUMEHTAHHTE [OJATONH KOH Ce JOOHEHH NpPH PaMHOTEKHATA aTCOpIIMja Ha cucTemute: Mn®* jomm —
eKCIIAHAMpaH mepauT u Mn?* joHn — KapGOHM3HPAHN COHUOITEIOBH JIYIIMA ce (UTYBAHH CO YETHPHTE HAjuecTo
TpUMeHyBaHK n3oTepMu: Langmuir — osa, Freundlich — osa, Langmuir — Freundlich — oBa u Redlich — Peterson —
oBa, co ammkanuja Ha codtBepckuor mporpaMm MATLAB/Curve Fitting Toolbox. [JloOmeHnTe pesynratd on
UCHUTyBamara ce NpUKaKaHW Tpaduuku W TabenapHO, MO IUTO € M3BEAeHA cropeada Ha aTCOPIIUOHHUTE
KapaKTepUCTUKH Ha J[BaTa aTCOPOCHTH.

Kayunu 300poBu: arcopmiyja, MaHraH, eKCIlaHpaH IepiuT, KapOOHN3UPaHH COHUOTIIEIOBH JIYLIINH, PAMHOTEXA.

1. BOBE]J

Pa3B0joT Ha ONIITECTBOTO M BOBEAYBAH-ETO HA HOBH TEXHOJIOTHH, NIOKPAj TOJIEMHTE ITO3UTHBHH €(PEKTH, HCTO TaKa,
J0BeJoa 1O 3aragyBame HA JKMBOTHAaTa cpeiawHa. EnHa ox HajTemkure (GOpPMH Ha 3aralyBambe € CEKaKo
3araJyBameTo Ha Bojara. [loTpomryBaukaTa Ha BoJa 32 pa3HU HAMEHH CTaHyBa Ce MOBaKHa, IITO UCTO TaKa BOJM 10
3roJieMyBarbe Ha KOIH4ecTBOTO Ha otnaauute Boau (Kohl P. M., 2006).

3aragyBambeTo Ha BOAMTE CO JOHHTE HA TEUIKMTE METalM € TrojieM NpobiieM Koj c€ MoBeke T'o IPHBJIEKYBa
BHUMaHHETO Ha Hay4yHaTa jaBHOCT 3a Jla M3TOTBM HOBM METOAM 32 HUBHO OTCTpaHyBame. MeToaure KO ce
KOpHUCTaT BO MOMEHTOB ce 0a3upaaT Ha NpHMeHa Ha (U3MYKH, XEMHCKH, MUKPOOHOJIOIIKK M EJNEKTPOXEMHCKU
Mmeroau. Cenak, IMOBEKETO O]l OBHE METOAM TH CIIEAAT TOJICMUTE MHBECTHIMOHU M ONEPATHBHH TPOIIOLH, KaKO M
npoOIEMOT CO OTCTpaHyBamke Ha yMOTPEOCHUTE MaTepHjalld [0 TPETMAHOT CO BOJA.

JleHec Ha aTcopruujaTa, Kako METOJa 3a IPOYMCTYBAkE Ha BOAUTE OJ TEIIKUTE METANId M Ce MOCBETYBa IOJICMO
BHUMaHHe OHZICjKH MPETCTaByBa SHOCTaBHA, ehUKacHa U EKOHOMHYHA METOJIa, KOja laBa MOXKHOCT 3a IPUMEHA Ha
rojeM Opoj IPUPOJHU M CHHTETHIKH aTcopOeHTH. ['oneMuoT Opoj Ha IPUPOIHU aTCOPOCHTH HaolaaT IMPUMEHA MPH
mporecoT Ha arcopnruja (Lisa Norton et al., 2003).

OBoj Tpya MMa 3a IIeJl CO TIOMOII Ha JIAOOPAaTOPUCKH UCIHUTYBaka 3a J1a T MPoiadoun 3Hacmara oJ] odjacta Ha
OTCTpaHyBambE Ha TELIKH METAIM OJf BOJCHU CPEIUHU CO IPUMEHA Ha eKCIaHAupaHUOoT nepiut (Samar M., 2016) u
KapOOHHM3MPaHUTE COHYOTJIENOBH JIYLINN KaKO HPUPOJHU aTCOpPOSHTH, INTO IPETCTaBYyBa aKTyelleH mpoliieM BO
COBPEMEHOTO EKOJIOLIKO WH)KEHEPCTBO. Bo pamkuTe Ha TPYIOT CE€ M3BPIICHH UCTPaXKyBama 3a OTCTPaHyBambe Ha
JOHHTE Ha MaHTaHOT, OJ BOJEHM PAacTBOpHU. 3a Taa LNl HajHANpe] ce M3BPIIECHH HEOIXOJHHUTE HMCIHMTYBamba 3a
KapakTepu3aluja Ha qBara ajgcopoentu (Mthombeni H.N., 2016; Liu Y., 2008).

2. MATEPMUJAJIM U METOAN

Marepujanu

3a cripoBelyBamke Ha EKCIEPUMEHTAIHITE UCTPaKyBarba ITOCTABEHH CO IETIMTE BO TPYAOT OJJHOCHO OJJpE/yBabe Ha
a/ICOPIIMOHATE CIIOCOGHOCTH BP3 Mn®* jOHHM 01 BOJEHH PACTBOPH KakKO MaTepHjaill TOTPeOEH 3a aTCOpIIHja ce
HCKOPHCTEHH TPHPOIHUOT aTcOpOEHT — TepMHUKHM ekcranaupal nepiaut (Cimka 1) koj e 3emeH on butosnckuor
PErMOH W COHYOIJICZOBUTE JIYHIM KOM BOEJHO MPECTaByBaaT M 3EMjOJEICKH OTMaJ W KOU Ce 3eMEHH Of
Itunckuor peruoH Bo P. Makenonuja. On mpudurMHA MITO MPH HCIHUTYBamaTa € pabOTEHO CO KapOHH3MpaHH
COHYOIJIE/IOBH JIYIINHU, UCTUTE MPETXOJHO Ce aKTHBUpaHH. AKTHBalMjaTa Ha JIYIIHTE € M3BPIIEHA CO TEMHUYKH
TperMman Ha Temmeparypa ox 350 °C Bo BpemeTpaeke o 45 min, 10 WITO CIIEJU HUBHO CYLIEHE U TPETHPAE CO
tperupame co 4% HCIl, Bo k0] MOMEHT Joara 10 akTHBHpame Ha JIYIINHTE M KaKO TaKBU BeKe MOXaT Ja ce
ynoTtpeOyBaaT MpH eKCIIMpUMEHTalHaTa aHaium3a. [Ipen cipoBenyBame Ha eKCIEPUMEHTATHNATE HCIUTYBamba M Ha
JiBaTa aTCOpOEHTH € N3BpIICHA KapaKTepu3alyja Ha XeMHCKHUOT COCTaB.

3a npaBeme Ha MOJICIHUOT PacTBOP MPEKy KOj C€ MCIHUTYBA aTCOPIIMOHNOT KallalUTeT Ha eKCIaHANPAaHHOT MEePINT
1 KapOOHU3UpPAHUTE COHYOIIIENOBH JIYIINH Bp3 Mn’" joHHTE € HCKOPUCTEH CTaHAap/eH pacTsop oi Mn(NO3); co
koHueHTpanuja ox 1 g/l.
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Cnuxka 2. [IpuponHu 1 kKapOOHU3MPAHU COHYOTIIEJOBU
JIYIITTA

Crnuka 1. TepMu4ky ekCiaHIUpPaH NEepIuT

Metoau

ExcriepuMmeranHUTe HCIMTYBama C€ H3BEAYBAaHHM CO el J0OMBAaKkE HA IIOAATOIM 3a OIpPEACITyBamEe Ha
MAKCHMATHHOT aTCOPIIHOHEH KAMAIUTET U yCIOBHTE BO KOM HACTAHYBA PAMHOTEXa BO chcTemure: Mn”" jomn —
eKCTIAHMPAH TepiuT # Mn”" joHH — KapGOHM3MpAHH COHYOIIENOBH NI 3a Taa IEN CE H3BPUICHH HH3a
UCTINTYBamka BO KOU C€ KOPUCTEHU MOJEIHN PACTBOPH CO Pa3INYHU KOHLICHTPALUH.

ExcrieppuMeHTaIHUTE HCTpaKyBama CE 3allOYHATH CO MOATOTBYarme Ha MOAETHUTE PAacTBOPH. 3a IpUIpPEMa Ha
MOJICJIHUOT PACTBOP CO TOYETHA KOHIICHTpAlMja Ha Mn?* jouu ox 0,2, 0,3, 0,4 u 0,5 mg/l e uckopucTeH
cranaapaeH pactBop ox Mn(NOs), co kourenTpanuja ox 1 g/l .

HcnuTyBamaTa Ha CUTE CHCTEMH C€ W3BPLICHHU BO JIa0apaTOPUCKH IIApXKHU YCJIOBH. Bo pacTBop oj MeranHu joHH
O BOJIyMeH of 21, co pasnuyHa MOYeHTHA KOHIEHTpanuja Ha Mn°" joHHTE, ce CTABEHH COOBETHATA KOJMYMHA O]
aTOCOEHTHTE Of1 5 g eKCIIaHAUPaH MEePIUT U KapOOHU3MpaHa COHUYOTIIEIOBH JIYIIIH, Ha COOHA TemriepaTyBa oj 25 +
2°C. Ce mocTBaByBaar 1Moj KOHTHHYHPAaH PeXUM Ha Mmemiame o1 400 rpm Bo Bpemerpame o 180 min.

[Ipu m3BeqyBamETO HA IMPOIECOT HA aTCOPIIIHja BO OJpeNeHH BpeMeHCKH nHTepBanu ox 5, 10, 20, 30, 60, 120, 150
n 180 o1 aTCOPIIIMOHNOT CUCTEM 3EMEHH CE€ IPUMEPOLH KOH ce GUITPUPAHH U TI0TOA CE CKIAANPAHH.
KoHmeHTpanunTe Ha 3€MEHHTE IMPHUMEPOLH O]l aTCOPNIMOHHOT CHCTEM CE€ HCIUTAHH CO IMOMOLI Ha aTOMCKH
aTCOPIIINOHEH crekTpodoTomeTap (AAS).

IMonaronure nOOMEHW IPU EKCHHPHMEHTOT ce 00pabOTEeHH CO KOPUCTEHE Ha YETHPHTE HAjIeCTO NMPHUMEHYBaHU
n3orepmu: Langmuir, Freundlich, Langmuir — Freundlich u Redlich — Peterson, co amnmkanuja Ha codpTBEpCcKHOT
naker MATLAB/Curve Fitting Toolbox.

3. PE3VYJITATH U JUCKYCHUJA

Kapakrepuzauuja na marepujaju

PesynraTure ox xeMucKara KapakTepH3alija Ha COCTaBOT Ha EKNaHAMPAHUOT MEPIUT U COHYOTTICJOBUTE JIYILIIH Ce
MIPKaHN Ha ciiukuTe 3 U 4 u Bo Tabenara 1.

80 Si02

20 AlOs

K20

Ca0O CpO; Fer03 MgO Mm0: Na20 5 o TiO: ZnO LOI

KommnoneHTH

Cnuxka 3. KBanTUTaTHBEH XeMHUCKH COCTaB Ha TPMHUYKH CKCIIaHAUPAH MCPIIAT

Ananmm3upajku rd rpauuKM NpUKaXKaHHUTE PE3yJTaTH OJl M3BPIICHATa aHAllM3a HAa XEMHUCKHOT COCTaB Ha
eKCIAHUPAHHOT TEPJINT, OTBPACHO € JieKa ce paboTh 3a BHCOKO CHIIMKATEH NPUPOJICH MOPO3EH MaTepHjasl co
HajrojeMo mpucyctBo Ha SiO, ox 72,285% mass. 1o mobuenara ananusa ce rieaa aeka omqHocoT SiOy/AlO5 = 5:1.
3ary6ara npu xapeme (LOI) koja uznecysa 3,22%, noTeKHYBa 0O/ MPUCYTHATA XEMHUCKHU Bp3aHa BOJa BO MIOPUTE HA
Marepujalor.

B [leaysio3a
[VALUE] ® Macio
[VALUE] Boaa
[VALUE] g
[VALUE] Iporennn

[VALUE] B [Temen

Cnmka 4. XeMHCKH COCTaB Ha MPUPOAHNATE COHYOTIICIOBH JIYIIIIH
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Op NpUKakaHUOT TPOLEHTYAIEH COCTaB MOXKE Jia C€ BOOYM JieKa HajrojeM IPOLECHT MpuIiara Ha Ieiylo3ara, a
JI0/IeKa TIeTeNTa T.6 MUHEPATHHOT COCTaB € 3aCTalleH CO HajMaJl TPOLIEHT.

Ilementa nobmeHa oX COHUYOIJIEJOBHTE JYIINH IOJJIOXKEHA € Ha XEMHCKAa aHalHM3a, Co IIelT Ja ce no0mjart
IIPUMAapHUTE U CEKyHAApHN HyTPUTHEHTH, KaKO M COAP)KMHATA HA MUKPOETIEMEHTHUTE, IPUKaXaH! BO Tabena 1.

Tadesaa 1. Coap:kuHA HA IPUMAPHH M CeKYHIAPHU HYTPHEHTH M MHKPOEJeMEHTH BO IemejaTa ox
COHYOTJIe0BM JIYIIITH

IIpumapuu u
CeKYHIapHHU MuxkpoeneMeHTH

0,01 Fe 2940,46

10,94 Cu 405,61
25,84 Zn 167,23
19,07 Mn 410,45
18,58 Co 0,44
Na,O 0,03 Mo 472,17

PamMHoTeKa Ha aTcornumja Ha cucremor Mn’" — excnanaupan mepJnr

PaMHOTeXHATa aTCOPIILNja KaKo €I1eH BH Ha peakija Mel'y BOAECHHOT PACTBOP U aTCOPIIIMOHMOT MAaTEPHjall € Off
KJIy4Ha BaXHOCT 3a ONTHMHM3allMja Ha MEXaHM3MOT, M3Pa3yBabETO Ha TOBPIIMHCKMTE CBOjCTBA, KANAIUTETOT Ha
aTCOpPOEHTOT, KaKo U e(pUKACHOTO MPOEKTUPALE HA aTCOPMIMOHKOT cucTeM. CO aTCOPIIIMOHUTE U30TEPMU MOKAT
Ila ce MPETCTaBaT KPUBH KOHM TO OIMIIIYBAaT 3apPiKyBabETo, OTIYIITAKETO WM MOOMIHOCTA Ha CYIICTHAIIMHTE BO
BOJICHHUTE CPEIMHH Ha IBpcTarta (hasa Ipu KOHCTaHTHA TeMIeparypa i pH BpeIHOCT Ha pacTBOpOT.
EKCITMpHMEHTAIHATE TOJaTOM KOM Ce JOOMeHH NpPH PaMHOTEXHA aTcopmimja Ha cucteM Mn?* jomum co
eKCTIaHMpPaH MEPIUT W KapOOHM3UPAHH COHYOTIIEMOBH JIynimH ce GuTyBanu co Langmuir — osata, Freundlich —
osata,, Langmuir — Freundlich — osara u Redlich — Peterson — oBata arcopmirona usotepma. [lomaTouure ox
MOJICHUTE MapaMeTpy Ha MPUMEHETHTE aTCOPIIHOHA W30TEPMH, KAKO W BPEIHOCTHTE HA KOC(PUIIMECHTHTE Ha
Kopenanuja R, 3a arcoprnuujata Ha jOHWTE Ha MaHTaH CO EKCNAHAWPAH TEPANT ¥ KapOOHHM3UPAHU JIYIIITH
IpecTaBeHu ce BO TabenaTa 2 u ciukute 5, 6,7, 8 u 9.

Tabena 2. [TapameTpu 1 KoepUIHEHTH HA KOPeJIALKja 32 PAMHOTEKHUTE M30TEPMHH MO/IeJIM 32 aTCOPIIIMja
2+
Ha Mn°’ joHHTe €O eKCNAHAMPAH NMEPJIUT M KAPOOHH3HPAHH COHYOIIEI0BH JTYIIIIH

2+ o
H3orepma K(Ei‘l)l:;“:;lp;;l’:m Mn** jonu - Kal\[ilﬁnon:;:;gaﬂn
3 Excnangupan nepaur
KopeJianuja COHYOIJICAOBHU JIYLIITH
K, [dm*/mg] 2,34 0,2179
Langmuir oL 34,19 20,16
R? 1 0,9798
Ke [dm®/mg] 0,08463 0,4449
Freundlich n 4,777 2,081
R? 0,996 0,9931
gmlma/g] 11,57 13,344
Langmuir — Kc 0,01821 0,06242
Freundlich n 1,472 1,383
R? 0,8495 0,9519
Kge [dgns/g] 2,35 721,9
Redlich — Peterson A [drr[; fmg] gg;g 012;5302
R? 1 0,9703
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Cnuka 6. Freundlich — oBa m30TepmMa Ha paMHOTEKHHOT cucTeM Mn“™ — eKCIIaHIUpaH MEPIIAT
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Crnka 7. Langmuir — Freundlich — oa m3otepma Ha pamuoTexHHOT cricteM Mn?* — excriangupan nepiut
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Ciuka 8. Redlich — Peterson — oBa n3oTepMa Ha pAMHOTEKHHOT cucTeM Mn®' — eKclaHaupaH nepiuT

On ucnuTyBamaTa Ha XEMHCKaTa DaMHOTEXKa € ONPeAe]eH MAaKCHMaJHHOT KamaluTeT Ha aTCcOpIIMja Ha
eKCIIAHIMPAHHOT [IEPIIHT 3a OTCTpaHyBame Ha Mn?* joruTe u uctroT M3uecysa 0,060 mg/g.
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L]
Koedurenture Ha kopenanuja 3a Langmuir — oBara, Freundlich — osara u Redlich — Peterson — usotepma ce
MMaaT BUCOKH BPEAHOCTH Kou ce moronemu ox 0,99. Hajmobpu pesynratu ce qoOueHu co nmpuMmeHa Ha Langmuir —
osata u Redlich — Peterson — oBara arcopmiona n3oTepMa cO KOC(HWIMEHT Ha KOpesanuja eIHaKoB Ha 1.
Jobmenure pe3yiaTaTd yKaXXyBaaT Ha Toa JeKa H TPHUTE M30TEPMH UMaaT JoOpo CcoBmarame Co
SKIICTICPUMEHTAJIHATE MOAATOLM W MOXKAT Ja Ce KOPHUCTAT 3a ONHMILYBAaEC Ha aTCOpILHOHATa paMHoTexka. OBHe
pe3ynTaTH yKaxKyBaaT Ha TOa JeKa aTcopmimjata Ha Mn’* joHMTE CO eKCHAHIMPAH MEPIMT MPECTABYBA CIOKEH
MeXaHu3aM KOj BO ce0e Tl BKIIyqyBa MOHOCJIOjHATa XOMOT'€Ha 1 ITOBEKECIIOjHATa XETePOTeHa aTCOPIIIIH]ja.

T T T T T T -
0.16 ///—
014 -
012
01k
=
=
£ 0081
D_O
0.06
= EkcnetumeHTantu
0.04 BPEAHOCTH |
Langmuir
Freundlich
0.02 Langmuir-Freundlich T
- Redlich-Peterson
D -
1 1 1 1 1 ]
1] 0.02 0.04 0.06 0.08 0.1

C, [myf]

2
Civka 9. MoJien Ha paMHOTEKHHTE TOIATOIH 3a CUCTeM Mn“" - kKapGOHU3UPaHH COHYOTJIEIOBHU JTYLITH

Op ucnuTyBamara Ha XEMHCKaTa PaMHOTEKa € OINpEJeNieH MaKCUMaJHHUOT KamaluTeT Ha aTcopIliuja Ha
KapBOHM3MPAHUTE COHYOIIEOBH JyIIIIH 38 OTCTpanyBame Ha Mn?* jounte u nctnot m3necysa 0,1572 mg/g.
W300poT Ha M30TepMa Koja IITO Hajao0po ce coBmara co eKCIIePUMEHTAIHUTE MOJATOLH, Ce BPIIHM BP3 OCHOBA Ha
BPEHOCTA Ha KODHIMEHTOT Ha Kopenanuja. Ox TabenaTa 2 i caukaTa 9 MOXe Ja ce BUIH aeKa 3a cuctemMor Mn?*
jOHH — KapOGOHM3HPAHH COHYOIIIEIOBH JIyIITTH KOe(HIMEHTOT Ha Kopeamyja Baksa Bpexroct (R% > 0,99) nma camo
kaj Freundlich — oBata n3oTepma, a oOcTaHATUTE MOKAXKYBaaT IIOMAJIO COBNAlabe CO eKCIICPUMEHTAIHUTE PE3yJITaTH,
co koedunueHT Ha Kopenammja 0, 9931.

On excriepuMeHTalIHO HOOMEHHTE IOJATOLH MOXE Ja Ce COIjesa, AeKa MPOIecOT Ha aTCOpILHja HA MAaHTAHOBUTE
JOHH Ol CTpaHa Ha JiBata aTcOpOSHTHM W HHBHHUTE aTCOPIIIMOHM KalalMTeTH Ce pa3iuKyBaaT. Bp3 ocHoBa Ha
J00HeHUTe MOAaTOLU MOXE Jja Ce coIiesia JeKa MPUPOAHHOT aTCOpOEHT — KapOOHU3UPaHU COHYOIJIEJOBH JIYIIITH
¥Ma 2,5 [aTH MOrojieM aTCONIMOHEH KamaruTeT 3a arcoprumja Ha Mn®* joHHTE BO OJHOC HA EKCIAHIUPAHHOT
HIEPIIUT.

4. 3AKJIIYUYOK

PamHOTEXKHaTa aTCOpMIHMja Kako €AeH BH Ha peaklija Mel'y BOACHUOT PACTBOP U aTCOPIIMOHHOT MaTepHjall € Of
KJIyYHa Ba)XHOCT 3a ONTHMHM3allMja Ha MEXaHH3MOT, M3pa3yBambeTO Ha MOBPLUIMHCKUTE CBOjCTBA, KANALUTETOT Ha
aTcOpOEHTOT, KaKO M €(hUKACHOTO MPOCKTUPAE HA ATCOPILIMOHHOT CUCTEM.

EKCNIHPUMEHTAIHUTE [OJATOLM KOM Ce IOOHEHM NPH paMHOTEXHA aTcopmuuja Ha cucteM Mn?* jomnm co
eKCIIaHANPaH MEePIUT W KapOOHU3UPAHH COHYOTIICMOBH Nyminu ce ¢puryBanu co Langmuir — osara, Freundlich —
oBarta,, Langmuir — Freundlich — osara u Redlich — Peterson — oBara arcoprnona uzorepma. HajmoOpu pesyiratu
3a cucteMor Mn®* joHH — eKCIAHIMPAaHHOT TEpPIUT ce NOOMeHH co mpuMeHa Ha Langmuir — osara u Redlich —
Peterson — oBata aTCOpIIMOHA H30TepMa CO KOS(HIIMEHT Ha Kopenaluja eAHakoB Ha |, 1ojeka 3a cucremor Mn?
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joHU — KapOoHM3upaHu conyoornenosu ayumu co Freundlich — oBara uzorepma, co koedunuent Ha Kopenanuja 0,
9931.

On ekcrepuMEHTaIHO NOOMEHUTE MOJATOIM MOXKE [ja CE COTJieqa, JeKa MPOIECcCOT Ha aTCOpPINHja Ha MAaHTaHOBHUTE
JOHH OJl CTpaHa Ha JBaTa aTcOpOCHTHM M HUBHHUTE aTCOPIIIMOHM KamalWTETH CE pa3nuKyBaaT. Bp3 ocHoBa Ha
JIOONEHNTE TOAATOIM MOXE Jla Ce corJiesia JeKa KapOOHM3NPAaHUTE COHYOTIICJOBH TyIINH KOM MMaaT MaKCHMAaJICH
arcopruoHed kamaruret ox 0,1572 mg/g uma 2,5 maTu MOToJieM aTCOPIIHOHEH KaraluTeT Ha Mn** JOHHTE BO
OJIHOC Ha €KCIIAaHANPAaHUOT TEPIINT, YHj aTCOPIIIHOHEH KarmanuTeT n3HecyBa 0,060 mg/g.
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Abstract: The regulatory body for aerodromes and its infrastructure in Republic of North Macedonia is Civil
Aviation Authority of North Macedonia (CAA). CAA is responsible for the certifying and oversight of the
aerodromes around the country. In North Macedonia we have 2 international aerodromes, 5 sport airfields and 6
airfields for agricultural aviation. The international airport Skopje, located in vicinity of the capital Skopje and the
international airport St. Apostle Paul in Ohrid. Both of the airports are operated by TAV Macedonia Ltd. since 1
March 2010 and its passenger turnover and capacities increased drastically in the last 5 years. Taking into account
their current infrastructure, possibilities for renovation and future increase of their capacity we can say that
International airport Skopje is near its maximum capabilities in both terms of infrastructure capacity and possible
upgrade to a higher level of classification for instrument approach and runway extension or strengthening to
accommodate larger aircrafts. Additionally, both airports in Skopje and Ohrid suffer from specific meteorological
condition during the winter months with a foggy days mainly due to their geographic location in valley surrounded
by high terrain. Resulting from the foggy days, many flights are delayed or cancelled, with foggy days accounting 7-
9 days per month during January and February in Skopje. As a comparison, some of the airports in the region such
as Belgrade airport, Sofia airport or Thessaloniki airport have better infrastructure, longer runways with higher PCN
characteristics able to accommodate heavier fleet of aircraft and higher level of classification for instrument
approach — CAT I1IB or CAT IIIC, allowing them to continue operations even during heavy fog or no visibility at
all. As a comparison, our international airport in Skopje has a classification of CAT | for instrument approaches and
due to high terrain in the final approach and the resulting steep glide path of 3.3° is not able to upgrade to CAT Il
instrument approaches or higher. In order for us to be able to keep up with the airports in our region and be able to
offer more on the market and be competitive, the only solution is to build a new airport on a location that will not be
affected by obstacles, without the valley effect and foggy days. The new location will need to offer expansion
possibilities allowing for new, longer runways to be built and certified for CAT Il approaches in order to attract
more airlines to open new routes to our country.

Keywords: airport capacity, infrastructure facilities, landing flight path, aircraft

1. INTRODUCTION

Aerodrome is an airport or part of an airport equipped and open mainly for public air transport in Republic of North
Macedonia. (Aviation Act , Official Gazette no. 42/2014).

The aerodromes have big influence on daily life and migration, tourism as well as the economy through the fast and
efficient transport of passengers and cargo. Main regulatory body for the aerodromes and their infrastructure in
Republic of North Macedonia is the Civil Aviation Authority (CAA) and the decisions made under its jurustiction
are totally politically, financially and functionally independent from another state body.

2. TERMS DEFINITION USED FOR AERODROMES

When discussing for a description or defying terms, we tend to give explanations of the most common used terms
for aerodromes.

LAirport“ is a defined land or water area with a maneuovering areas and areas for taking off, landing, aprons,
buildings, tools and equipment for a safe movement, landing, takeoff and stay of aeroplanes; (Jasenka Rakas 2014)
LDestination _aerodrome* is an aerodrome at which the aircraft finishes the flight in accordance with the
determined flight plan; (Aviation Act, 2006)

LAircraft“ is a vehicle which can move or hover in the air, fulfilling the strict conditions for safe air operations;
(Eurocontrol, 2001)

LAerodrome* is an airport or part of an airport equipped and opened mainly for public air transport; (Aviation Act,
2006)
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LAIr transport® is flying or movement of aircrafts on the maneouvering areas or the aprons on the aerodromes;
(Aviation Act, 2006)

LwAirway“ is a controlled area or part of the airspace defined in a form of a corridor; (Aviation Act, 2006)
LAeronautical Information Publication® (AIP) — is a publication which consists aeronautical information of non
expiring character, essential for the air transport, published by the air navigation provider (M-NAV) and approved
by CAA; (Eurocontrol-Guid-165, 2017)

LAirfield“ — is a defined land or water area which fulfilling the strict conditions for safe take off or landing of
aircrafts for specialised operations, by definition used for agriculture, forestry, etc.; (Mary Wisniewski, 2018)
LAerodrome operator® — legal person which, with or without other activities, has npasno nuie koe, co wiu 6e3
JpYTH akTHBHOCTH, aims to rule and manage the airport infrastructure, to coordinate and control the activities of the
operators present at the appropriate aerodrome or systems of aerodromes, in accordance with the legislation of the
Republic of North Macedonia; (Eduardo A. Flores, 2008)

«Certification“ is a procedure for issuing, revalidation, renewal, change and transfer of an airport or airfield
certificate or for issuing approvals and approvals related to the safe use of the airport or airfield, which consists of
a certification audit and supervision in which the CAA determines whether the applicant meets the prescribed
safety requirements for the use of an airport/airfield;

3. CIVIL AVIATION AGENCY OF REPUBLIC OF NORTH MACEDONIA
The Civil Aviation Agency (CAA) is organized as the aviation authority of the Republic of North Macedonia
whose organizational structure ensures the quality and timely execution of the security regulatory functions
described in ICAO Annex 19 and Doc.9734 (Safety Oversight System) as well as other functions related to
surveillance of security, economic supervision, flight rights, etc.
The purpose of the establishment of the Civil Aviation Agency as a civil aviation authority is to implement the
regulatory functions specified in the eight critical elements of which the security oversight system is composed in
one State described in ICAO Doc.9734.
The Aviation Authority in the Republic of North Macedonia was established in 1995 with the Law on Directorate
for Civil Aviation as a body within the Ministry of Transport and Communications. The Directorate was established
to perform both the aviation regulatory functions and the functions related to the provision of air navigation services.
In 2001, the name of the aviation authority changed to the Administration for Civil Aviation without significant
changes in its status and competencies.
With the new Aviation Act in 2006, the Administration for Civil Aviation has been transformed and continues to
operate as a Civil Aviation Agency. In accordance with the Aviation Act, the Civil Aviation Agency has the status
of an independent state body outside the Ministry of Transport and Communications directly responsible to the
Government of the Republic of North Macedonia and does not perform the functions related to the provision of air
navigation services.
In June 2009, a complete separation of the functions related to the provision of air navigation services by the Civil
Aviation Agency was carried out, for which the joint venture M-NAV was formed.
In May 2010, with the amendments to the Aviation Act, the Civil Aviation Agency was transformed from an
independent administrative body under the Government of the Republic of North Macedonia to an independent
regulatory body with public authorizations, directly in charge of the Assembly of the Republic of North Macedonia.
The Agency, in its work in the decision-making process within its competences, is fully political, financially and
functionally independent from another state body, other public legal entity or company that performs activities in the
field of aviation and is impartial towards them.
3.1. Competences of the Civil Aviation Agency in relation to the aerodromes
The Civil Aviation Agency has regulatory responsibilities related to the safety and security of the aerodromes,
airfields, terrains and airport services:
- Certification of aerodromes, airfields and terrains;
- Approval of airport services;
- Approval of airport facilitation programs, security programs, current and investment maintenance plan for
airports and other plans, programs, manuals, airport and airport operators instructions;
- Continuous inspection supervision:
= Inspection at aerodromes and airfields;
= Inspection of airport departments and services; and
= Inspection of security services at airports, air carriers and other entities from acts of unlawful
conduct.
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- Registration of aerodromes, airfields and terrains;

- Issue of consents with conditions for construction of objects and plans in terms of air traffic safety;
- Protection of air passengers rights.

4. AERODROMES IN REPUBLIC OF NORTH MACEDONIA

The airspace of the Republic of North Macedonia (hereinafter: the Macedonian airspace) is inviolable.
The network of aerodromes in the Republic of North Macedonia consists of two airports for international air traffic:
"International Airport - Skopje" and "St. Paul the Apostle - Ohrid "; from five sport airfields with grass runways:
Skopje - Stenkovec, Kumanovo - Adzi Tepe, Stip - Susevo, Bitola - Logovardi and Prilep - Malo Konjari, adequate
for all types of sport aviation; and from six airfields for speciliased operations, which provide services mainly for
agriculture and forestry: Logovardi - Bitola, Dame Gruev - Bitola, Sarandinovo - Prilep, Crveni Bregovi - Negotino,
Karatmanovo - Veles and Peshirovo - Sv. Nikole.

4.1. Skopje International Airport — Skopje
The Skopje International Airport, Code: (SKP, LWSK), is located 17 km south-east of the center of Skopje, the
capital of the Republic of North Macedonia. The airport elevation is 238 meters above sea level, with a reference
temperature of 35°C in July and the magnetic variation is 4 ° E (2013). The airport is of mixed character, military-
civilian, open for traffic 24 hours, category 4D with equipment for precision and non-precision instrument approach
of aircraft - ILS CAT I, GP of 3.3°, with minimum runway visual range (RVR) of 650 m and a decision height (DH)
of 214 ft with a minimum climb gradient of 5%. The aerodrome reference point is in the middle of the runway with
the following coordinates: 41 57 42N 021 37 17E.
Table 1. Physical characteristics of the runway

Markings True and r_nagnetlc Runway dimensions Pavement strength and
heading type
165° Length: 2950m
RWY 16 -
161° Width: 45m
PCN 76 F/D/WIT ASPH
345° Length: 2950m
RWY 34 -
341° Width: 45m
Table 2. Runway declared distances
RWY TORA (m) TODA (m) ASDA (m) LDA (m) Remarks
2450
16 2450 2450 2800* 2450 /
2950 2950 2950 2450 /
34 ; ;
2450 2450 2450 i Intersgctlon with
taxiway H

*300 meters from the runway extension during stopping may be used during daytime only as no lighting

provided.

Skopje international airport has terminal capacity of 3.000.000 passengers and 40.000 tons of cargo per year. The
optimal number of take-off and landing operations per hour is 25, and this figure only applies when RWY 34 is in
use, as equipped with an instrument landing system, while RWY 16 can only be used in visual meteorological
conditions by day and night trips and landings are prohibited. With a strong southern wind > 5 m/s, the airport
operates at day only according to the visual flight rules due to the use of RWY 16 which is not equipped with an
instrument landing system and can not be used at night.

4.2. International airport St. Paul the Apostle

International airport St. Paul the Apostle, Code: (OHD, LWOH) is located 10 km northwest of the center of Ohrid.
The airport elevation is 700 meters above sea level, with a reference temperature of 29°C in August and the
magnetic variation is 4 ° E (2013). The airport is category 4D , equipped with a precision and non-precision
instrument approach for aircraft - ILS CAT I, GP of 3.2°, with minimal runway visual range (RVR) of 1500 m and a
decision height (DH) of 1053 ft with a minimum climb gradient after missed approach of 4.5%. The runway at the
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airport St. Paul the Apostle in Ohrid is equipped with the CAT | instrument landing system for RWY 01 only, while
RWY 19 is for visual landing only. The aerodrome reference point is in the middle of the runway with the following

coordinates: 41 10 48N 020 44 32E.

Table 3. Physical characteristics of the runway

Markings True and magnetlc Runway dimensions Pavement strength and
heading type
18° Length: 254
R ot e Wi o
05" 5 : - 2;28 PCN 76 F/B/X/T ASPH
ength: m
RWY19 194° Width: 45m
Table 4. Runway declared distances
RWY TORA (m) TODA (m) ASDA (m) LDA (m) Remarks
01 2548 2548 2548 2548 /
19 2548 2548 2548 2548 /

The airport in Ohrid works with a working time that is published in a separate publication, called NOTAM.
Depending on the season and flight plans, the working hours are updated for each season and published to be
available to the aviation personnel. The current capacity of the airport is 300 000 passengers per year, while the
capacity of the passenger terminal is up to 300 passengers per hour.

4.3. Sport airfields and airfields for specialised operations
The sport airfields in Republic of North Macedonia are with a grass runway with a length between 850 and 1200
meters and a load-bearing capabilities of up to 5.7t. The sport airfields throughout the country are operated by aero
clubs and are certified by the CAA. By improving the infrastructure of the sport airfields, they can easily be
converted into business or taxi aviation ports and by placing customs and passport control with advance notice, they
can also be used for international flights.
The airfields for the specialised operations in the Republic of North Macedonia are with a concrete runway with a
length of 300 meters and a grass runway with a length of 500 meters, with a load-bearing capabilities of up to 5.7t.
At the moment, only one airfield for specialised operations is certified by the CAA and in use. The airfield is
located near the village Peshirovo, Sveti Nikole.

5. ANALYSIS OF THE USAGE OF AERODROMES IN REPUBLIC OF NORTH MACEDONIA

The aerodromes in Republic of North Macedonia noted an increase in the number of passengers and transport in the
last 5 years. Most of the number of passengers and transport are transferred from Skopje international airport, while
in Ohrid there is a rise in the scheduled airline services as well as charter flights during the summer season. During
2018, Skopje Airport managed to carry over 2 million passengers, had 37 regular lines, operated by 12 airlines and 4
charter destinations in the summer season, operated by 6 airlines. Ohrid Airport had 3 regular lines and 8 charter
seasonal destinations, operated by a total of 12 airlines. It is important to note that there are no transit passengers on
both airports in Skopje and Ohrid, as both airports do not offer connecting flights. Both airports, Skopje
international airport and the airport St. Paul The Apostle in Ohrid have used over 70% of their capacity for serving
passengers annually and currently are at their maximum for future upgrades and expansion of their capacities in
terms of longer runways, new passenger terminals, higher level of equipment for instrument approach and at the
same time, the geolocation of these airports does not allow opportunities due to the complexity of the terrain
configuration, which appears as an obstacle in the final approach of the aircraft or as an obstacle after the take-off of
the aircraft.

5.1. Statistical data for the period between 2010 and 2018

According to statistics for passenger traffic, from January to September 2018, the most frequent destinations at the
Skopje International airport are: Istanbul (both Ataturk and Sabiha Gokchen airports, with 10.8% market share),
Zurich (7.8%), Vienna (5.7%), Basel (5.3%), Malme (4.5%) and Bratislava (3.4%). Regarding the market share of
airlines in total passenger traffic, Wizz Air transported the largest number of passengers with a 60.3% market share,
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followed by Turkish Airlines (7.8%), Austrian Erlians (5.7%), Germania Flug (4.5%), Pegasus Airlines (3.7%),

Croatia Airlines (3.4%).
Table 5. Traffic statistics for Skopje International airport

Aircraft
Year Passengers Change Cargo (t) Change operations Change
2010 716,000 18.9% - - - -
2011 759 918 6.1% 2376 - 10 977 -
2012 828 831 9.1% 2297 -3.3% 10 418 -5.1%
2013 984 407 18.8% 2 504 +9.0% 11276 +8.2%
2014 1208 359 22.7% 3422 +36.7% 13210 +17.2%
2015 1 452 465 20.2% 2 649 -22.6% 14 451 +9.4%
2016 1649 374 13.6% 3090 +10.9% 15 407 +6.6%
2017 1868 272 13.3% 2744 -11.2% 16 680 +8.3%
2018 2 158 258 15.5% 3298 +20.2% 18 188 +9.0%
Table 6. Traffic statistics for St. Paul the Apostle airport

Year Passengers Change Aircraft operations Change

2010 14 095 -58,4% - -

2011 78 246 +455,1% 906 -

2012 84 736 +8,3% 866 -4,4%

2013 83 060 -2,0% 1069 +23,4%

2014 69 984 -15,7% 821 -23,2%

2015 107 916 +54,2% 1133 +38,0%

2016 145 002 +34,5% 1446 +27,6%

2017 159 072 +9,7% 1450 +0.3%

2018 184 283 +15,8% 1562 +7.7%

In the course of 2019 and 2020, an increase of 5% is expected for the number of passengers carried from the airport
in Skopje and the number to reach 2.5 million passengers.

5.2. Comparison with the aerodromes in the region
In order to get a complete picture and show the role of Skopje International Airport in the region, we will make a
comparison of our most frequent airport with the airports in Belgrade, Thessaloniki and Sofia. The comparison will
be made with regard to the physical and technical characteristics of these airports, their equipment and capacities, as
well as in terms of the number of passengers transported during 2018.
From the airports in the region included in this comparison, only Thessaloniki airport has two runways, one of
which is equipped with CAT Il and the other equipped with CAT | equipment for instrument approach. The
aerodrome configuration with two runways has a major impact on the operation of the airport under complex
weather conditions, mainly with strong winds allowing aircraft to land without a strong crosswind component. In the
case of crosswind components of wind stronger than 15 m/s, most of the aircraft operating from these airports have
difficulties or can not carry out landing due to limitations in the manuals issued by the aircraft manufacturers
themselves.

Table 7. Comparison of the physical and technical characteristics of the airports in the region

Reference Runway
Airport dimensions PCN ILS Category
code
(m)

Skopje
(LWSK) 4D 2950 x 45 76/F/ID/WIT ASPH CAT I
Belgrade 3000m:  69/F/A/WIT ASPH
(LYBE) 4E 3400x 45 400m:  73/RICMWIT CONC | CATIIB

Sofia

(LBSF) 4E 3600 x 45 70/F/B/XIT ASPH CAT 1B

Thessaloniki 4D 10/28: 2440 x 50 10/28: 40/F/B/X/U ASPH CAT I

(LGTS) 16/34: 2410 x 60 16/34: 40/F/B/X/U ASPH
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Table 8. Comparison of the capacity and the number of transported passengers at the airports in the region
Number of .
. . Annual increase of
IN Terminal capacity transported
irport passengers
(annual) passengers (%)
(Year 2018)
Skopje (LWSK) 3000 000 2 158 258 +9
Belgrade (LYBE) 7 000 000 5 641 105 +6
Sofia (LBSF) 4 600 000 6 962 040 +7.3
Thessaloniki (LGTS) 4 000 000 6 689 193 +7.1

From the tables above, it is clearly seen that Skopje international airport, although with the largest increase in
transported passengers in 2018 due to its physical and technical characteristics, is lagging behind the airports in
Belgrade, Thessaloniki and Sofia. The runway is equiped with an instrument landing system of CAT | which does
not allow the airport to attract more air carriers and allow operations with reduced visibility during the foggy days in
the winter. The configuration of the terrain and the high obstacles in the final approach of the aircraft, result with a
steep glide path (GP) of 3.3° and as of this, it can not be equipped with a higher category of instrument landing
system such as CAT Il or CAT IlI. Due to the shorter length of the runway and the higher reference air temperature
in Skopje, the type of aircraft that can operate at the airport in Skopje is limited. In contrast, the airports in Belgrade
and Sofia do not have such a restriction primarily because of the length of the runway, but also due to the larger
PCN number, ie the higher load-bearing capacity of the runway.

6. AICRAFT CLASSIFICATION NUMBER & PAVEMENT CLASSIFICATION NUMBER

ACN / PCN (Aircraft Classification Number / Pavement Classification Number) is a standard unified method. This
method permits the expression of the interaction of an arbitrary element on an aerodrome pavement over a single
unigue number for the aircraft, which changes depending on two factors - the type of the pavement and the hardness
of the base of the pavement, without unnecessarily determining the thickness of the pavement. That number is called
ACN. Load bearing can be expressed through one unified number without specifying a particular aircraft. That
number is called PCN.

The ACN number provides information on the mutual structural action of a particular aircraft type on different
pavement types (flexible or rigid), based on certain hardness qualities (4 categories) for load of a single wheel with a
tire pressure of 1.25 MPa.

ACN determination: In general, the ACN values are given by the aircraft manufacturers themselves. Information
tables for both types of pavement are developed: rigid and flexible. Thus, the designated ACN values for different
types of aircraft are obtained under the following conditions:

A. For rigid pavements

- on the basis of Winkler's theory of proportionality between the reaction of the soil (basic layers) and the bending
of the plate under the load of the aircraft.

- limiting the dangerous tensional bending in the base of the soil to 2.75 MPa.

- calculation of the force acting on the base of the soil for each of the four groups, the ACN values of the standard
load on a wheel with a tire pressure of 1.25 Mpa.

B. For flexible pavements

For flexible pavements, the CBR method is used to deploy the load from the aircraft landing gear. The ACN values
are divided for the four categories of load bearing of the soil base under the pavement with standard wheel load and
tire pressure of 1.25 MPa.

The PCN number represents the capacity of the pavement from the point of view of the load on the same standard
single wheel. The PCN number is only for information about the specific qualities of the hardness of the pavement
and that number can not be used to design the pavement or to monitor the condition of the pavement.

PCN Determination: When a PCN is required to be published, the number for a certain pavement at the airport is
marked with a code, consisting of 5 elements: PCN value, type of pavement, strength of the pavement base,
permissible tire load on the carriageway and the method used for evaluation. Thus, the formulated PCN in the form
of a code is published and compared with the aircraft planned to operate, to determine whether all aircraft can
operate at a given airport without limiting the load.

PCN value: The value of a PCN expressed through numbers is given in integers, rounded to the nearest integer. For
pavements with variable strength, the lowest value obtained from the weakest portion of the pavement is taken.
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Pavement type: Two types of pavements are distinguished: rigid (R) and flexible (F). Mixed or other type of
pavement is identified by rigid or flexible pavement, depending on the method used for measuring of the PCN. For
example, in a runway with a mixed pavement type - a rigid base with an asphalt finish, the method of determining
the strength and capacity is by transforming the pavement into equivalent of the rigid pavement.

Specifically for this case, when assigning a PCN number, it is designated as (R) - a rigid pavement.

Strength of the base of the pavement: Four categories of load bearing of the pavement base are distinguished and
they are defined and coded in the following table:

Table 9. Load bearing categories of the pavement base
Rigid pavement Flexible pavement
Category Base coefficient by Westergard, CER Code letter
MN/m3

High > 120 >13 A
Medium 61-120 8-13 B

Low 25-60 4-8 C
Very low <25 <4 D

With approximate accuracy, the load on the base of the pavement can be determined by the initial classification.
Wheel tire pressure: The pressure of the tire on the aircraft's wheel does not affect much the rigid pavement made
of concrete but drastically affects the asphalt pavement under certain climatic influences. In that case, the
permissible tire pressure should be limited. For the publication of PCN, ie the permissible tire pressure, there are 4

categories, which are presented in the following table:

Table 10. Maximum allowable tyre pressure categories
Categor Tyre pressure limit Code letter
gory MPa
High No limitation W
Medium 1.01-150 X
Low 0.51-1.00 Y
Very low 0-05 4

Assessment methods: Two methods for assessing the pavement are used to determine the PCN. The first method is
based on a technical test, since electronic numbering and technical testing are carried out. This method is encoded
with a T letter. The second method is experimental, as the PCN is determined by trial use of an aircraft with an ACN
that does not damage the pavement. This method is encoded with the letter U.
Assigning a PCN: As mentioned above, PCN is assigned as a code composed of letters and numbers. An example is
the combination 70 / F/ B / X / T, where the value 70 denotes the numerical value of PCN, F denotes a flexible
pavement, B denotes a medium load bearing category of the pavement base, X denotes the tire pressure and T
denotes that the load bearing category was determined with the method of technical testing.

Systematically this is seen in the following table:

Table 11. PCN coding system

PCN Pavement type Base strength Tyre pressure Method
A W
R - rigid T- technical tests
Numerical B X
value C Y
F - flexible 5 7 U- experimental

It must be noted that the ACN / PCN method is not a design or evaluation method, but a classification system itself.
Unfortunately, the fact that the ACN calculation method uses two common design and analysis methods (the CBR
equation and Westergard theories) has led to a surprisingly high number of people to assume that it is a design and
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evaluation method. It is not unusual to mention that PCN is calculated using the ACN / PCN method. In fact, the
ICAQO's documentation very clearly tells us that it is not a design / evaluation method and that PCN is simply an
ACN of the most harmful aircraft that can regularly use the pavement.

7. THE INFLUENCE OF THE METEOROLOGICAL CONDITIONS ON THE AERODROMES

The greatest factor for the operation of the aerodromes are the meteorological conditions that govern the area where
the aerodrome is located. Of the meteorological phenomenas that often cause the closure of the airport or its reduced
work, the wind and reduced visibility, most often the thick fog, but also the heavy rains in the summer period or the
heavy snowfall during the winter period, are especially distinguished. The reduced visibility, that is, the fog also
represents the biggest problem at the international airport in Skopje, resulting in 20 days during the year (a total of
100 hours) when this phenomenon is expressed and completely or partially interrupts traffic at the airport. This is
particularly highlighted in the winter months, starting from the second half of December to the end of February,
when ocassionally can happen that the airport is closed for traffic up to 3 days in a row. Snow and ice are the
second factor that have the biggest impact on the operation of the airport in Skopje and because of this the airport
has 7 days a year (50 hours in total) difficult or disrupted operation.

CONCLUSION

The aerodromes in the Republic of North Macedonia in the last 5 years have seen an increase in the number of
passengers carried annually, especially Skopje international airport, which in the course of 2018 exceeded 2 million
passengers annually. According to the increase in the number of scheduled airlines, charter destinations and the
higher number of passengers annually, the capacities of both international airports in Skopje and Ohrid are closest to
their maximum. The facilities of the runway in terms of categorization for the instrument approach of the aircraft at
both airports lag behind the leading airports in the region such as Belgrade, Thessaloniki and Sofia.
Therefore, it can be concluded that there is a need to consider the possibility of building a new airport, if we want to
respond in a timely manner to the market demand, but also to deal with the competition from the region. The new
airport should meet the latest requirements regarding geolocation, the impact of meteorological conditions in that
region, but also in terms of terminal facilities and equipment of the runway. It is realistic to forecast that a terminal
with a capacity of 4 million passengers annually, a runway with a length of 3400 meters, as well as equipment for an
instrument approach of at least CAT I11A will respond to the needs of our market. The bearing load on the runway
should be at least PCN 70 / F/ B / X / T ASPH, if it is intended to attract larger aircraft that can operate to distant
destinations, cargo transportation, but also an idea that the new airport will offer connecting flights, ie bring transit
passengers that have not been the case for our existing airports to date.
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Abstract: This work elaborates Civil Group Flight as a new concept of aircraft en-route separation in the WATEN
(World Air Track Elastic Network — new system of air tracks based on segments of big circles with physical
flexibility and commercial elasticity for accommodation of civil commercial air traffic) by the use of exact
mathematical formulas. Its main objective is to preserve safety while providing better efficiency of air traffic and
improving airspace capacity. In addition to the system operating as a whole, it is also possible to dissect specific
calculations, models or subsystems from it, and make it cooperate with other automated systems engaged as
supportive to the safety of civil air traffic.

It will demonstrate segmentation of the problem into elements as: optimal flight profiles, short and medium term
conflict detection, conflict solutions and other aspects of the free flight concept as well as optimization of the routes
and route structures, flexible adaptations to physical obstacles (adverse weather, volcanoes etc) and legal restrictions
(military operations, nuclear plants, segregated areas etc) and promotion of the Civil Group Flight as a solution to a
free flight concept.

The work consists of several fully worked out mathematical formulas on how to technically and operationally solve
these issues, by the use of methods as the simplex algorithm or the least square method, to achieve the most
prominent results. Principles of linear algebra and vector spaces are the core of any procedure used to model these
separate categories.

The goal of the whole project is to show how modern mathematical methods, conjoined with the concepts of Civil
Group Flight and WATEN, may contribute to commercial air traffic economical improvements. This will be
achieved through more efficient use of available airspace and improvements of flight economy, by optimization of
horizontal and vertical flight profiles.

Keywords: WATEN (World Air Track Elastic Network, mathematical formulas, aircrafts, air space

1. INSTRUCTION

This paper shows how the concepts of Civil Flight groups and WATEN can be automated and therefore put into
practice while still maintaining a strong focus on safety and efficiency. These two criteria that often oppose each
other are the key inspiration to the formal solution of WATEN and Flight Groups. With the introduction of these
two key players as antagonists we also have another contestant that deserves introduction. His name is solvability.
To make the issue even remotely solvable we need to come forth and make the step towards certain compromise that
is inevitable if we dare tackle this problem. Some of these limitations, if you will, should not be introduced with
delay, for others we will delay slightly, before they are introduced. An important thing to note is the method of
conformation. For the purpose of this paper | will limit myself to confirming certain findings with raw force, using
computation as my ally to confirm certain findings. The other grand associate in this quest will be non-other than
formal logic. Let me also declare that these 2 are completely sufficient tools to face up against the matter of route
optimization and trajectory projection. | have just mentioned two more key words that will be our focus in our
upcoming pages. The uprising questions here will be: how can we project trajectories precisely and how do we get
the best route in these situations. First of all let me say that, in some cases | have found it desirable to have multiple
solutions as | have not yet had the pleasure to construct a completely fully functional model that depicts the while
scenario in all its beauty. This is a task that would require a team of mathematicians and therefore it is wise to use
the power of computation to confirm findings as we proceed along the way and not try to construct a computational
model but rather only a mathematical one.

2. FOUNDATION: CONDITIONS OF SOLVATION
In this following section | will depict on what grounds will | attempt to solve the issue at hand. | have already
mentioned some of the main concepts, but this section will be devoted a further discussion of the prerequisites that
will be used to formulate the big picture as well as adding some new “players to the game”.
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First, let us add a new reality for us to work with. Time will be considered discreet. The reasons for this are simple.
First one would be that, the reality of discreet time makes it possible to confirm by computations and automate.
Without this real life collision detection is impossible. It might seem that this “new reality” that we have added to
the picture might scar the outcome of our findings. The possibility of that happening is always there, but if a suitable
basic unit is selected then this risk of flawed results is minimalized and can be considered insignificant. The time
unit can be chosen arbitrarily, but for the purpose of this work I will use one second as our “unit of choice”. This is
mostly to make it imaginable and applicable to the real world right away with our any other thought process or
abstraction.

The second abstraction we will discuss is the Field of View Abstraction. This is a mechanism that will be used to
greatly simplify the decision making of objects in the system without any loss of precision. The implications of this
used to solve the problem is a reduction of duplicate calculations. The Field of view abstraction, later on FOV
Abstraction, is an encapsulation principle that gives every object only the required information it needs to choose its
optimal route.

The third abstraction which is probably the simplest to comprehend is the setting of discreet distance. Everything
will be measured in any given whole units. However it is important to note that this precondition is not a vital part of
the system, the solution could be worked out for a non-discreet grid. It is merely a choice.

The description of the first principal is sufficient. What does need clarification is the second principal: The FOV
Abstraction. In this next section | will explain the basic features of the FOV abstraction and how it works to support
the decision making process by restricting the amount of information each object is allowed access to.

3. THE FIELD OF VIEW ABSTRACTION
The FOV Abstraction is a mechanism whose purpose is to remove duplicate calculation and work together with the
Field Time Map to optimize routes that objects take on their way to a destination plane with regards to certain
limitations.
Let us define The Perimeter of the FOV. The perimeter of the FOV is an area that may contain objects that the
object is aware of. Perimeters are always bound to objects. The whole space around an object is split into 2 sections,
the FOV perimeter and the Dead Space. Dead Space is defined as the space that is not in the FOV perimeter. This
space is of no interest to the current object. The plane that divides that 2 planes is the plane defines by a normal
vector. This normal vector is the vector of velocity that defines the movement of the object bound to the FOV
perimeter. The area in which the moment proceeds as time progresses is The Perimeter of the FOV, the area in the
other direction is the Dead Space.
It is important to note that this division of areas into the FOV perimeter and Dead Space is only relevant for a route
prediction in a certain point in time. This means that the primary purpose of The Perimeter of the FOV is the
calculation of the optimal route in a given point in time using a static coordinate system defined by the current
position of the object and its vector of velocity.
The objects in the Dead Space are neglected. However, each of the objects in The Perimeter of the FOV are
recorded. The values that are recorded are the position and type of object. These are then used to calculate the
restricted zones for the movement paths of the Bound Object (the object that is viewing its perimeter).
This creates a map of Free Areas and Restricted Areas in The Perimeter of the FOV. Note that before the object
locations and types are recorded all of the area of the Perimeter is considered Free. The object coordinates are the
first step to filling the area with Restricted Areas, but it is the adjacent object data that actually generates the shapes
of the restricted areas within the zone. This process is very well summarized by the word: layer. The actual process
of drawing out a full-fledged FOV Perimeter is a 3 step process in which none of the steps can precede the previous.
Let it be made clear that the most important part of the process is the analyzing the object types which is crucial for
the finalized look of The Perimeter of the FOV.
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The perimeter of FOV

Fig.1.

4. OBJECT POSSIBILITY MAP
It would seem that the best way to go about movement projections over the course of time would be to just project
their predicted velocity onto circles (spheres) that would depict their potential course of movement. This would be a
very reasonable way of doing things if most objects did not possess an angle turn ratio. Most objects are able to turn
only at a certain rate, therefore we will reduce the possible movement patterns by the ones that are not possible for
our objects to achieve.
Again, we will portray this as a layered process. Step one will be to create representations of the circles that describe
all the objects possible future positions in t + nk(where n is one of the given time intervals that we are trying to
project and k is the increment of time that we have chosen) according to the velocity limitations. The result of this is
a bundle of sorted twin values for each t 4+ nk, these values are further sorted in the second step of the process.
The Twin values are taken and each tested if they lie in the possible turning angle possibilities of the object. If they
do they are kept for further procedure. If not, they are discarded. The remainder after step 2 is a Group of sorted twin
values that represent all the possible options for the object. If the grid we are working with is not discreet, we will
then be dealing with a group of sphere sectors, each of which will have its own time coordinates.

This is an example of the form of a matrix representing a group of coordinates for an object in time.

Xt=0 *° Xt=n
Vt: (yt=0 }’t=n> Example
Zt=0 °° Zt=n

It is important to note that the count of these matrices depends on a few factors. Because of the discreet grid an
object is only able to choose a certain amount of headings. These can be different, very strict or loose, however note,
that the amount of variation we permit when a permitting a certain heading can increase the computations required
greatly. A valid heading is defined as a heading that results in the position of being within a permitted range of a
node within our discreet grid.
This is a key part of the algorithm. The smaller the discreet time units the more calculations are needed. Making the
grid smoother also results in more computations to be made. Balancing this ratio out is a matter of field testing and
real life technology capacity and goes beyond what we plan to achieve with this paper.
Let us discuss the implications of having a series of vectors bound to a certain time. The amount of possibilities is
greatly increased every time we consider a new unit of t + nk. Therefore filters must be applied before
optimization commences. This is where another element comes into play, The Field Time Map. In the next section |
will explain how the groups of vectors are sorted and prepared for use by the main algorithm.
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5. THE FIELD TIME MAP
This element is the most important pre-projection tool. The Filed Time Map is a sequence of Maps, each of which,
belong to a certain increment of time. They are used to fulfill the need to have data for the collision detection
mechanism that is sorted out using the dynamic positions of the other objects.
It is inevitable to introduce another term at this point; Movement Pattern Archetypes. Due to these we are able to
predict all the movement that will occur in the objects FOV Perimeter and so we can project all the paths and solve
the problem of optimization in dynamically changing time conditions.
Let us discuss the basic Archetypes of movement. Let us declare that there exists an optimal route. Usually this will
be a straight line between the two points. In case of an obstacle in the way of the objects we will have to consider an
angle penalty if they are on suboptimal routes. This angle penalty is needed because even though in our coordinate
system we will not view this optimal route as a cure of some sort in reality it may have this quality. So therefore all
objects that don’t follow the optimal route will have a penalty or “bonus” added to their actual velocity.
Archetypes are relative movement patterns that objects take to optimize their route. Objects decide to move a certain
way because of their relationship to the position and velocity of another object. This relationship is best described by
the Field Time Map that depicts every object with its restricted zone at a given time in the FOV.
Objects evaluate the situation and determine if it is efficient to overtake another object and proceed to a less optimal
route, while taking the movements of other objects in the FOV into account. The 2 common behaviors that this
either or reaction produces are objects staying on the current route and objects moving to a less-optimal or more-
optimal route. These are the two archetypes of movement patterns that object adopt. | have described them in this
way because the reason why they move in these patterns is as important as the fact that they do.

e Optimal route

em= Suboptimal routes

. — Objects in FOV

with restricted
zones

(| [l T,

Fig.2.

Using the archetypes of movement patterns we iterate from the “most forward” object to the object that is “in the
back” to get all the patterns of movement that will occur under certain conditions. Here we can see one of the key
pre-conditions of the entire algorithm come into effect. Since every object can only perceive movement only in the
direction of its own velocity and we build up the object hierarchy in the direction of the “most forward” back to the
one “in the rear” we get a hierarchy like structure that describes movement in the entire area without all the objects
knowing about movements of all other objects.
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Fig.3.

One might say that the situation in an object system is similar to that of a multi-lane high way. That comparison
might be close to reality, but not quite. | find the explanation of the difference between a highway and this algorithm
a rather effective way of showing its beauty. On a highway you are not allowed to go into the left lane if a car has
decided to pass you are your action considering the retention of the speed of the vehicle behind you might cause a
collision. However this is a key point where this model differs from the highway. If an object in this model decides
to move into a suboptimal route, it is only concerned with the object in front therefore ignoring the object that might
potentially by on a collision course for it. However, there can never occur a situation where there is such an object.
Because every object “behind” of the one just moving to a suboptimal route “knows” that this is happening and
therefore adjusts its actions accordingly.

6. RESTRICTED AREAS
The Flight Groups have its own coordinate system. This system has a profile that is independent on the actual
trajectory of the objects in space. Because of this we need to apply certain mechanics to the coordinate system for it
to be full capable to describe the movements of the flight group in the WATEN coordinate system.
These consist of a simple system of corrections that are applied to the objects that are on suboptimal routes. This
relays heavily on angles. The corrections are determined by the curvature of the optimal route in reality.
All objects on the suboptimal routes on the outside of the curvature have a negative correction, the others on the
inside of the curvature will in theory have a positive correction, but because the definition of the optimal route does
not permit objects being on a more efficient route this is disregarded in practice.
However the objects must rearrange before entering an area which contains an optimal route shaped by a curvature.
This is done simply by counting the amount of sub optimal routes created by the objects on the soon to be inside of
the curvature and moving the objects on the suboptimal route to the edge to the new optimal route.

7. ALGORITHM PROCEDURE
First we need to find the groups of objects in the FOV and dead space of each object. This will form a dynamically
changing hierarchy of objects. The first object in the hierarch will always be taking the optimal route. All the other
objects decide dynamically according to all the preceding objects whether they will chose the first or second
archetype movement pattern. The important thing here is that the discreet time and discreet space measurement
allows us to find a final count of routes that each object can take in space, the possible collision points are excluded
out of the group due to the hierarchical system of objects.
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Each step of the algorithm requires us to find an optimal route, this topic will be discussed in the Conclusion section,
all has been leading up to this point where we will be able, using a known algorithm to optimize each route and take
all the steps further down in the hierarchy, until we reach the last object and all the optimal routes will be found.

8. CONCLUSION
I have mentioned all the pre-requisites and the general concept of the algorithm, but | have hidden one thing. Why
this procedure? Even though | have not explicitly said so, the whole point of the simplifications, the projections and
the sorting of elements using criteria was to reduce this problem to something that can be solved. Even though the
algorithm that our problem is reduced to is not one of the “easy to compute” algorithms, we can get decent results
using optimization.
I am referring to the TSP (travelling sales men problem). This algorithm was originally used to solve problem of
slightly different nature but the point here is that in order to make our algorithm work we will need to travel from
point A to point B thought points obtained using a procedure described earlier and that is exactly what the TSP can
be used for.
To summarize these findings in as simple format as possible we can say that: the introduction of WATEN and Civil
Flight Groups to practice can be achieved using several models to dynamically filter coordinates and sort them in a
hierarchy, the hierarchy is then used to determine the order in which the optimization proceeds and the filtered
coordinate groups are used in the TSP to get optimal routes for every step of the algorithm.
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KEY FACTORS INFLUENCING THE AIR TRANSPORT IN BULGARIA

Galina Todorova
“Vasil Levski” National Military University, Aviation Faculty, Bulgaria, galibs@abv.bg

Abstract: Bulgaria has a significant background in the sector of air transport. It is one of the first countries in
Europe to develop air transport. The latter eventually goes through three political systems: the Third Bulgarian
Tsardom, socialist Bulgaria and the so-called democratic Bulgaria after 1989. An extensive period of time with its
ups and downs, hardship and struggle to prove its place and remain on the market.

The years of Bulgaria's political and economic transition from a socialist planned economy to a market economy
have brought our country to a number of challenges and have created a number of problems related to property
shifts, infrastructure problems and facilities in the transport sector, and in particular in air transport.

During this period, the ownership of our international airports and airlines was restructured through a number of
privatization deals, with new "players” emerging on the economic scene, while others went bankrupt and went out of
circulation, as the state-owned airline BGA "Balkan™ whose name and logo were recognizable the whole world.
Many of the existing and built air transport sites were closed due to poor organization and financial resources. In
addition to these events, air transport was hit by a serious political crisis where airspace of neighboring countries
was very often violated due to military action in Syria, and the efforts of our specialized bodies focused on flight
safety and safety. In addition, our country was economically covered by the global financial crisis.

In order to promote the development and competitiveness of the sector, the factors that affect it must be taken into
consideration.

The main purpose of this paper is to outline the crucial for the development of air transport factors.The tasks we
have undertaken to reveal the purpose of this research relate to such issues as the human factor, regulations,
international airports and domestic licensed passenger and cargo airlines. Our main proposition is that to create and
promote a competitive air transport, all the main factors like quality staff, synchronized regulations, licensed airports
and airlines, must be compatible. If this can be achieved, more and more people in the country will opt for air
transport rather than other means of transport.

Keywords: economy, air transport, factors, transportation

OCHOBHU ®AKTOPH BJIMSAELIN HA PASBBUTHUETO HA Bb3AYIIHUSA
TPAHCIIOPT BbB BbJII'APUSA

I'anuna Tonoposa
HBY “B. JleBcku” rp. B.TspHOBO, pakynrer “ABuannonen” rp. I.Murpomnomnus, galibs@abv.bg

Pe3tome: B oGnactTa Ha BR3AYIIHNS TpaHCHOPT bbarapus nMa 3HAUNTEIIEH ONUT ¥ UCTOpUs. Ts € eHa OT MbpBUTE
ctpanu B EBporma ¢ pa3BuT 3a BpeMeTO CH BB3JyLIEH TPAHCIOPT, KOWTO NPEeMUHABa Mpe3 TPU MOIUTHYECKH CTPOS:
napcka bobirapus, coumanucrudyecka bbirapus M Taka HapeueHaTta AeMokpaTuuHa bearapus cien 1989 roamna.
Enun apaer mepHo] Ha BB3XOAM M MAJEHUs, Ha TPYAHOCTH W 60pOu 3a oTcTOsIBaHE Ha OpaHIIa, 3a HajaraHe Ha
nasapa.

lNoguHuTe Ha NOJIUTHKO-MKOHOMHYECKH MPEXoa Ha BBIrapus OT COIMATUCTHYECKA IIIAHOBA MKOHOMHKA KBM
Ia3apHa UKOHOMHKa W3MpaBUXa CTpaHaTa HH Npex peaulla MPeIu3BUKATEeNICTBA M MOPOAMXa PEeaula MpodaemMu,
CBBP3aHU C TIPOMSAHA Ha COOCTBEHOCT, MHOPACTPYKTYPHH MIPOOJIeMH 1 MaTepuaiHa 0a3a B TPAHCHIOPTHHUS CEKTOP H
B YaCTHOCT BBB BB3AYIIHHA TpaHcmopT. Ilpe3 To3m mepmox Oe mpecTpyKTypHpaHa COOCTBEHOCTTa Ha HAIINTE
MEXKTyHapOAHU JIETHIIA U aBUOKOMIIAHUY Upe3 pelulla MPUBATU3ALOHHY CAEIKU, KATO Ha HKOHOMHUYECKaTa CLEHa
ce TosIBMXa HOBH ,,rpadn’, a Ipyru Qanupaxa v U3is30xa U3BbH 0OpbIIEHHE, KAKTO Ibp)KaBHATa aBUOKOMITAHMS
BI'A ,bankan”, yueto mMe u JIOTO O¢ pa3mO3HABAEMO B LEIHS CBAT. MHOTO OT CHIISCTBYBAIIUTE U H3TPaJCHU
IUTONIAa KN Ha BB3AYIIHHUSA HHU TPAHCIIOPT OsiXa 3aKpHUTH, OPaan HeZoOpa opraHn3anus 1 GUHAHCOBH Cpe/icTBa. B
JIOITBJIHEHHE KBM Te3W ChONTHS BB3IYLUIHHSAT TPAHCIOPT O€ 3acerHaT OT CepHO3Ha MOIMTHYECKa KpU3a, KbAETO
MHOT'0O YECTO BB3/IyIIIHOTO MIPOCTPAHCTBO Ha ChCEHU HA HAC CTPaHM Oellle HapyllaBaHO I10paJy BOCHHH JCUCTBHS B
Cupusg m ycuimaTa Ha HAIIWTE CHENMAIM3WpaHW OpraHu Oe HacodeHa KbM CHUTYpHOCTTa M 0e30macHOCTTa Ha
monerute. Hapes ¢ ToBa HamaTta cTpaHa MKOHOMIYECKH Oerre 00XBaHAaTa M OT CBETOBHATa (prHaHCOBA KpH3a.
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3a Ja DpoaBIKM Aa Ce pa3BUBAa U 3a Jja OCTaHE KOHKYPEHTEH Ha APYruTe BUAOBE TPAHCHOPT IPU BB3IYLIHUS
TPAHCIIOPT € HeOOXOJMMO J1a Ce B3eMar B MPEABHA U (paKTOPUTE OT KOUTO TOI 3aBUCH.

OcHoOBHaTa 1eJ Ha JOK/IaJa € ja O4epTae OMPEEIAIIUTE 3a Bh3AYIIHNUSA TPAHCIIOPT (pakTOpH Ha pa3BUTHE.
3agaunTe, KOUTO CH IIOCTaBsAME 3a M3ACHSIBAHE HA LIEJITA B TOBA N3CJICABAHE Ca HACOUCHU KbM BBIPOCUTE CBBP3aHU
¢ JoBemwKus (hakTop, HOpMAaTUBHATA ypenda, MEKAyHapOJHHUTE JIETHIA U JHIECH3NPAaHUTE ONEepaTopH B CTpaHATa
3a MPEeBO3 Ha IBTHUIM M ToBapH. Hamrara ocHOBHa Te3a €, 4e 3a CHh3AABAHETO M OTCTOSBAHETO HA KOHKYPEHTEH
BB3AYIICH TPAHCIOPT € HEOOXoAMM JOOBP CHHXPOH MEXIy OCHOBHHUTE (DakTOpH - KadecTBEH IEPCOHA,
CHHXPOHHM3HMpaHa HOpMaTuWBHA ypenda, MEXIyHApOAHO CepTH(UIMpaHU NETHINA W JETHUIHH omeparopu. U ako
TOBa ObJ/IE IIOCTUTHATO B TO3M INIOOAJICH CBST BB3AYLIHUSAT TPAHCIIOPT 1€ Ob/Ie MPEAIIOYUTaH OT BCe MOBEYE Xopa y
HAacC U IO CBeTa.

Kao4uoBu 1ymMu: MKOHOMHKA, BB3/YIIEH TPAHCIIOPT, PaKTOPH, IIPEBO3

1. YBOJ

®dakTopuTe, BIMACUIM HAa PA3BUTHETO HA BB3AYIIHUS TPAHCIOPT ca MHOro W pasnuyHu. Te ca ce
MIPOMEHSIN Npe3 TOAMHUTE CBBP3aHU C BH3HUKBAHE M Pa3BUTHE Ha BB3AYIIHMS TpaHCHOPT. Mcropusrta HEroBOTO
pa3BUTHE MHUHABA NPE3 TPU MOJUTHUUYECKU CTPOsL: Lapcka breiarapus, conuanucruuecka bearapus u Taka HapedeHaTa
nemokpatudHa beirapus cinen 1989 ronuna. EnuH nbmbr nepruo Ha B3XOAH U TaleHIS, Ha TPYOHOCTH U 00pOH 3a
OTCTOsIBaHE Ha OpaHIla, 3a Hajarane Ha masapa. PakTopurTe ca ce IPOMEHSIIH Mpe3 TOAUHUTE U B 3aBHCHMOCT OT
MOJINTUKO-UKOHOMUYECKUTE HAIJIACH U IPUOPUTETH HA CTPAHATA HHU.

TsAXHOTO OmpenessiHe W W3CICIBaHEC MPe3 TOMUHHUTE € OWIO C pa3jnyHa CTCMEeH Ha WHTCH3MBHOCT U
HaToBapBaHe. [IOMUTUKO-UKOHOMUYECKUAT Mpexo] Ha bbiarapus oT colalucTHYecKa IJIAHOBA MKOHOMHUKA KbM
ma3apHa UKOHOMHKA W3MpaBUXa CTpaHaTa HH MPeJa Peaulla MPEIU3BUKATEIICTBA M MOPOAUXA PEIUIa MPOOIEMH,
CBBP3aHU C TPOMSIHA Ha COOCTBEHOCT, MHGPACTPYKTYPHH MPOOJIEMH U MaTepuaiiHa 0a3a B TPAHCHOPTHUS CEKTOP U
B YaCTHOCT BBB BB3IYIIHHA TpaHcmopt. [Ipe3 To3um mepuox Oe mpecTpyKTypupaHa COOCTBEHOCTTA Ha HAIIUATE
MEXAYHAPOIHH JIETHINA U aBUOKOMITAHUY UPE3 PeInla MPUBATU3AIIMOHHY CIIEIKH, KATO Ha HKOHOMHYECKaTa ClieHa
ce TosIBMXa HOBH ,,UTpadn’”’, a Opyru (anupaxa U U3JsA30Xa U3BBH OOpBIICHHE, KAKTO AbpiKaBHATA aBUOKOMITAHUS
BIr'A ,bankan”, yneto uMe u JIOTO O¢ pa3mO3HABAEMO B LENHA CBAT. MHOTO OT CHIISCTBYBAIIUTE U H3TPaICHH
IUTOINAAKU HA BB3AYITHUSA HU TPAHCIOPT OsiXa 3aKpHTH, TOpaanu HemoOpa opraHU3aus W (UHAHCOBU cpeacTBa. B
JOIIBITHEHHE KBM TE3W CHOUTHS BB3AYIIHUAT TPAHCIOPT O€ 3acerHaT OT CepHO3HA MOJUTHYECKa KpH3a, KBICTO
MHOTO 9€CTO BB3IYIIHOTO IIPOCTPAHCTBO Ha CHCETHHU HA HAC CTpaHU Oellle HapyIIaBaHO IMOPaIr BOCHHU JCHCTBYS B
Cupus m ycuimsATa Ha HAIIWTE CHCIHAIM3MPAHH OpraHu Oe¢ HacoueHa KbM CHUTYPHOCTTa M 0€30MacHOCTTa Ha
mosierute. Hapesi ¢ ToBa HamaTta cTpaHa MKOHOMHYECKH Oellle 00XBaHAaTa U OT CBETOBHATa (pMHAHCOBA KpHU3a.

B momenrta cme crpaHa oT EBpomeHckus CbI03 ¥ NPHOPHTETHTE 3a HM300p HA BB3IYLIHHS
TPAHCTIOPT C€ CBBP3BAT C MBIHO WJIM YaCTUYHO PElllaBaHe Ha OCHOBHUTE MPEIMU3BUKATENICTBA MPEA TPAHCIIOPTHUS
cexrop B EBpomna, a MMEHHO:

O 3apbCTBAHUS — T€ 3acATAT aBTOMOOWJIHMS W BB3AYIIHHS TPAHCHOPT. 3aApbhCTBAHUATA CTPYBAT
Ha EBpoma oxono 1% ot Heifnus roxumeH bBBII, a ocBeH ToBa ce o4akBa TOBApHHUAT U
I'bTHUYECKUAT TPAHCIIOPT Aa NMPOIBJKAT J1a HApacTBar.

O 3aBHCHUMOCT OT METPOJIa — BBIPEKH NOJOOpEHHATa B eHEprHifHATa e()eKTUBHOCT, TPAHCIIOPTHT
BCE OIIE 3aBHCH OT METpojia 3a 3aJ0BoJisiBaHe Ha 96% OT eHepruiiHWTE CH HYXIu. B Obmemie
METPOIBT 1lI€ Hamallee U BCE MO-YECTO 1IE Ce AOCTaBsl OT YaCTU Ha CBETA, KOUTO ca MOJUTUYECKU
HectabmrHE. OgakBa ce 0 2050 r. meHata My Ja HapacHe IOBedYe OT JBa ITTH CIPSMO IIeHaTa
mpe3 2005 r.

O emMHcHUU Ha mapHuUKoBH razoBe — yo 2050 r. EC TpsoBa na Hamamu c¢ 60 % emucuute B
TPAHCIIOPTHHUS CEKTOp B CpaBHEHWE ¢ paBHHmATa oT 1990 T., ako HCKamMe J1a OTrpaHuIuM
riio0anHOTO 3aTorusiHe camo 1o 2°C.

0 HH(PACTPYKTYypa — KaueCTBOTO M He € enHakBo B 1enms EC.

O KOHKYpeHIHusi — TpaHcmopTHUAT ceKTop B EC e n3npaBeH mpen pacTsia KOHKYPEHIUS OT CTpaHa
Ha OBbp30 pa3BUBAIUTE CE TPAHCIIOPTHH Ma3apy B IPYTH PETHOHHU.

Hamrara crpana, karo crpana wieH Ha EC, cpmoio e chopuvacTHa ¢ o0ImaTa eBpOINeEHcKa TpaHCIIOPTHA
MOJUTHKA W KBbM MHUHHCTEPCTBOTO HAa TPAHCHOPTa, HHOOPMAIMOHHHTE TEXHOJIIOTHH W CHOOIICHUATA HMa
cnenuanta Jlupekuus, HapeueHa sHayuonanna mpancnopmua noaumuxa’, KOATO:?

! Tpancnopr- http://europa.eu/pol/trans/index_bg.htm
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10.

11.
12.

13.

Pa3zpaboTBa 1enuTe W NPHOPUTETHTE B PAa3BUTHUETO HA TPAHCHOPTHHS CEKTOP M TNPHHIMIIUTE TpHU
pEryJIMpaHeTo My;

Pa3paboTBa 1 akTyanusupa TpaHCIOPTHUTE CTPATETuy, IPUHIMIINTE, ETAIUTe U HACOKUTE Ha Pa3BUTHE HA
OTACIIHHTE BUIOBE TPAHCIOPT, Ha 0Oa3ara Ha KOMTO HW3TOTBS NPOEKT HA CTpaTerusi 3a pa3BUTHE Ha
TPAHCIOPTA;

[Toamomara MHHHCTBpPa B JACHHOCTTAa My IO NPOBEXAAHE Ha Jbp)KaBHATA NOJIHMTHKA 33 Pa3BUTHETO HA
IIbTHATA HHPPACTPYKTYPA;

CwBMecTHO ¢ AreHnus ,,[IpTHA HHPPACTPYKTypa’ W3TOTBS U Ipejara 3a yTBbp)KIaBaHe OT MUHICThpa Ha
TpaHCIOpTa, NH(GOPMAMOHHUTE TEXHOJIOTHU U CHOOIIEHUATa 1 MUHUCTBPA Ha PETHOHAIHOTO Pa3BUTHE U
071aroyCTpONCTBOTO CTpATerusi 3a pa3BUTHE Ha IbTHAaTa MHQPACTPYKTYpa M CPEAHOCPOYHA Tporpama 3a
U3IBJIHCHUETO I}

[Moamomara MUHHCTBpPA B AGHHOCTTa MY IO MOJIbPKaHE M Pa3BUBaHE Ha MEKAYHApOJHH WHUIIMATUBH 32
W3rpakJaHe Ha Yy4YacTbLUM OT TpaHCEBpOINEHckaTa NbTHA MpeXa Ha TEPUTOpUATa Ha CTpaHara,
BKJIFOUUTEIHO 32 TPAHCTPAaHUYHUTE IBTHH BPBH3KY;

KoopnuHupa HayyHaTa 1 TEXHOJIOTHYHATA JEHHOCT B TPAHCIIOPTHHS OTPACHIL;

Opranu3upa U KOOpAUHUpa 00IIaTa eKOJIOTHYHA TOJIUTHKA B TPAHCIIOPTHHS CEKTOP;

[Ipoy4Ba ¥ aHaJHM3Upa EBPONCHCKHS OIWT, TCHACHIMH W IOJHUTHKAa MO OTHOLICHHE HA Pa3sBHTHETO HA
TPAHCHOPTHUSL CEKTOp C LNl NPUIAraHeTO WM B Tpolieca Ha pa3paboTBaHE W pealu3upaHe Ha
HallOHAJTHATA TPAHCIIOPTHA HOJIUTHKA;

AHanu3upa TEHJCHIMUTE B Pa3BUTHUETO Ha OTACIHUTE BHIOBE TPAHCIOPT C Leid (GOopMyiHpaHe Ha
KOHKPETHHU YIPABJICHCKU PEIICHUS B JBJITOCPOUYEH M KPATKOCPOUEH AacCIeKT, KaKTO M 10 KOHKPETHH
pooIeMu;

Opranusupa, KOOpIMHUPA U aHAJIM3Mpa CTaTUCTUYecKaTta WHpopMauus, HeoOxonuma 3a GopMUpaHe Ha
HallMOHAJIHATa TPAHCIIOPTHA MOJIMTHKA;

Opranu3upa 1 KOOpIUHMPA 001aTa eHePruifHa MOJUTHKA B TPAHCIIOPTHHS CEKTOP;

VYyacTBa B CMECEHH MEXIYHApOJHH W HAIlMOHAIHW PabOTHM TPYNHU 3a MPOYYBaHE HA MEKIYHAPOIHU
TPAHCIOPTHH Pa3pabOTKH, BKIIOYUTEITHO 32 HHTEPMOJAJICH TPAHCIIOPT;

Cp0upa, aHanuzupa u 00001aBa HHGoOpMaIHATa, CBbp3aHa ¢ OS30MACHOCTTa Ha IBIKCHHETO; Bb3 OCHOBA
Ha aHAJIM3UpaHaTa HHPOpMaLUs Ipeiiara KOHKPETHH MEPKH M PeLICHHS.

3a Ja OpoABbJDKUA Ja €€ pa3BHMBa M 3a Ja OCTAaHE KOHKYPCHTCH Ha APYIUTE BHUAOBC TPAHCIIOPT MPU BB3AYHIHUA
TPAHCIIOPT € HGO6XOZ[I/IMO Ja ce€ B3eMartT B IpeABUI U q)aKTOpI/ITC OT KOHUTO TOM 3aBUCH:

arwnE

JIuGepanusupan TpaHCIOPTEH Ha3ap;

XapMoHH3al¥sI Ha TPAaHCIIOPTHOTO 3aKOHOJATENICTBO ¢ ToBa Ha EC;
Pa3Burue Ha MeXAyHapOIHHUTE JIETUIATA Ha CTPAHATA;

Bucoka kBanmudukaiys Ha YOBEIIKUs Pecypc;

JIunensupanu aBUONPEBO3BAUN.

2. OCHOBHUTE ®AKTOPHU

B Benrapus rpakpaHckarta aBHalys WM T. Hap. BB3/YIICH TPAHCIIOPT € HEBOCHHA (opMa, BKIOUBAILA B ceOe
CH JIB€ OCHOBHH KaTETOPHU:

e  ABHOTpaHCIIOPT, IETHUYECKN WM TOBApEH, OCHIIECTBIBAH IO ONpeAeicH rpaduk, U MapmipyTd OT
croTBeTHHUTE aBrokoMmanuu (Scheduled air transport).

e  ABHOTPaHCIOPT, I'PAXKIAHCKA MJIM YacTeH, HEPErJaMeHTUpPaH C ONpeJeieH! rpaduiyl U MapHIpyTH
(General Aviation). 1 3a nBeTe KaTeropuH OCHOBHUTE (haKTOPH HA pa3BUTHE OMPEHETAT AEHHOCTTa
1M, a T C€ CBBpP3BarT C:

ITvpeu ¢paxmop. Jlnbepanu3upaHUSAT TPAHCIOPTEH MMazap € 4YacT OT oO0IIara TPaHCIOPTHA TMOJUTHKA

nonutuka Ha EBpomneiickust cbio3. ,,B Xxoma Ha oTBapsiHETO Ha TPAaHCIOPTHUTE Ma3apu CTaBa Jyma

CBIIEBPEMEHHO M 3a CH3/IaBAaHETO Ha YCJIOBHS 3a JIOAJIHA KOHKYPEHLHMS KaKTO 3a OTIACIHUTE BUIOBE

TPAHCIIOPT, TaKa M BPB3KATE MEXKTy TAX.” . XPOHOIOrHATA HA INOEPATH3NPAHE HA Na3apa € CleHATA:

? Ilupekumst ,,HarponaHa TpaHcopTHA moamTrKa” - https://www.mtitc.government.bg/
® OBIIIA TTOJINTHUKA B OBJIACTTA HA TPAHCIIOPTA: IIPETJIE/]
http://www.europarl.europa.eu/ftu/pdf/bg/FTU_3.4.1.pdf
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v' 1987 r. ca mpueTH TAKETH OT MEPKH, CBBP3aHU C JHOEpATU3UpaHe PekUMa Ha Tapupute U
HaBJIM3aHETO Ha HOBHU IIpeBo3Baul. PasmupsaBaHe 10ocThMA 10 Ma3apa U NpeMaxBaHe U3HCKBAHETO
3a pasnpeeNsiHe MPONOPIMOHAIHO Ha OpOs Ha CEAANKHTE IO 0OCITYKBaHHUTE JICCTHHALHH.

v' 1990 r. mpemMaxBa ce OrpaHHYEHUETO 3a OpOs HAa HA3HAYEHHTE NMPEBO3BAYM U JOIBIHHUTENHO CE
mrbepanm3upa pe>kUMbT 32 OTIPEIeIITHE Ha TapUQHTE.

v" 1993 r., uMa cBOOOAHO NPUABMIKBAHE — HA XOPA, HA CTOKH, HAa YCIYTH M Ha KAIUTAIIH.

IMom3ure or nuOepanu3anMOHHM MEPKH Ha Ma3apa OCHUTypsiBA KOHKPETHOCT IO OTHOIICHWE Ha CBOOOIHUS
aBHOIIa3ap M OT TOBA MEUYEIIAT U ABUOIIPEBO3BAYNTE U IIbTHULINTE.

ABHONpEeBO3BaYUTE UMAT HEOTPAaHHMUEHH THPIOBCKU TpaBa 110 BCUYKH JeCTHHAIMK Ha EBponeiickus cbro3.
[TpTHHIIMTE TBTYBaT BCce MOBEYE IOPaaAM NO-HUCKUTE IIEHW Ha camoiieTHUTe Omnetd. ToBa e dakr, 3amoTo
ABHOIIPEBO3BAYUTE CaMH OIpPENEsIT Tapu(UTe CH, HO C MEXaHM3bM 32 3allUTa CPEUly IBMIHMHI U Cpelly
MOHOIIOJHO BUCOKH IleHH. Ha ma3sapa ce mosiBuxa U HUICKOTapuU(pHUTE aBHOIPEBO3BAUH, KOUTO PEaNU3UpaT OTPOMHHU
neyayOoyu OT TOBa, Ye pabOTAT HAa HUCKM LICHW Ha OWJIETHTE M IEYessiT OT 000poTa Ha MBJHUTE KaOWHM Ype3
IIpeMaxBaHe OrPAaHUUYCHUATA 34 CEJAIKUTE, IPeMaxBaHe KOHTpOJIa BbPXY LIEHUTE.

B EBpomeiickus cpro3 3a 2018 r. ca mbTyBaid 1O BB3AYX 973 MUJIMOHA ITBTHULH, KaTo caMo oT JIoHnoH / XuiTpoy
€ JCTUIIETO C Hai-roysiM Opoil MBTHUIM - 76 MunoHa. CTaTHCTHKATa COYH, Y€ Ha BCEKH 4 CEKyHIH | THProBCKH
caMoJIeT WJTH Kalla WM U3JIMTa OT €HO OT OCHOBHHMTE JIETHIA B EBponeliCKIs ChIo3.

®urypa 1. lecrunanus Ha Bb3aymHuTe nbTHHIHU 0T EC, 2016 1. (%)

Hanmonamuu 17%

Brrpe B EC 47 %

HUsseH EC 36 %

Hsmounux: Eepocmam (k00 3a ounaiin 0annu. avia_paoc)

EBpomneiiniute Haii-MHOTO IBTYBaT B pamkuTe Ha EC - 47%, U3BBH HEro rpakAaHuTe MbTyBaT 36%, a BETPEUIHUTE
MOJIETH B COOCTBEHHTE MM JbP)KaBU ca ¢ Hail-Maiko - 17%. Ta3u TeHaeHms ce 3ama3Ba u 3a bearapus.

» Bmopu ¢ghakmop. XapMOHH3UpaHE HA TPAHCIIOPTHOTO 3aKOHOJATEICTBO C TOBAa Ha EBPOMEWCKHUS CHIO3 €
CBBP3aH C KOHKYPEHTHOTO pa3BUTHE HA TMOJOTPACHI BB3IYINICH TPAHCIOPT, ChC CUTYPHOCTTa U
0e301macHOCTTa Ha MOJICTUTE.

BbB Brirapus mo oTHomIeHHE Ha XapMOHH3MPAHETO HAa HOpMaTHBHaTa ypexba ¢ Ta3u Ha EBpoma um cBeTa riaBHa
OTTOBOPHOCT W 3aciyra mma [maBHa mupekuus ,I'pakmaHcka BB3IyXOIUIaBaTeNHA anMUHHCTpanus’ . HeftHure
OCHOBHM JIEWHOCTH Ca CBBpP3aHH C: JeTaTeqHaTa TOJHOCT, JeTaTelHaTa eKCIUIoaTallus, JIMIICH3UPAHETO Ha
aBUAIMOHEH MIEPCOHAN U aBUAIMOHHATA CUTYPHOCT.

OcHoBHUTE HYHKIMK Ha TPaKIAHCKA Bh3yXOIUIaBaTe/IHA aIMHHUCTPAIIHS Ca B ChOTBETCTBHE ChC 3aKOHA 32
BB3JIyXOILUIABAHETO, MK AYHAPOTHUTE KOHBEHIIMU U IOTOBOPH, CTpaHa 1Mo KouTo € PenmyOimka bearapus. 3aToa
Halara CTpaHa ce ChboOpassiBa ¢ MpaBwWiaTa B HIKOJIKO 00J1aCTH, KOWTO Ca €THAKBH 32 BCHUKU CTPAaHU-YWICHKH, a
HWMEHHO:

HMxoHOMMYECKaTa TTOJIUTHKA.

VYrpaBiieHHETO Ha Bb3IyIIHOTO JABMKEHUE.

bezonacHocr.

CurypHocr.

OkonHa cpena.

ConayiHy BBIPOCH.

3amuTa Ha TOTPEOUTETHTE.

BoHIIHKE OTHOIICHUS.
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[IpaBuute akToBe Ha EC KaTo pernaMeHTHTe, AMPEKTUBHUTE U OOLIUTE PELICHUS UMAT 3aIbJDKUTEIICH XapaKkTep.

»  Tpemu ¢haxmop. Pa3Butie Ha MEeXKTyHApOIHHUTE JIETUILIA HA CTpaHATA.
OCHOBHHUAT (HIIOT Ha BB3AYIIHHS TPAHCIIOPT OOCITy’KBa OCHOBHO MEKAyHapOIHUTE JeThIa Ha PenyOnuka bearapus
— Co¢us, Bapna, Byprac, [Inosnus u ['opra OpsixoBuiia.
Hammre netnima uMar M3KIIOYATENO A0OPO reorpa)CKo pasMoIoKeHNE, KOETO OCHIYPSBa TOJIEMH BB3MOKHOCTH
3a IPEBPBIIAHETO UM B HAKOJIKO TPAHCHOPTHH MOCTa MEXAY cTpaHuTe oT 3amanHa u LleHTpanna Espoma, 3a
crpanute ot bmmskusa M3rtok, 3amagra n CpenHa Aswsi, KaKTO W IO HAINpaBIEHHUETO ,.ceBep — for”. Hapenx ¢ ToBa
nMaMe 1 100pa CBBP3aHOCT C TPAHCHOPTHUTE CUCTEMH Ha TpaHUYHHUTE Ha bearapus crpann —Pymbaus, ['sprus,
CobpOusi v ¢ Haii-roasiMoTo stetuiie B Typius, KbAETO ce OCUrypsiBa 1 Kopunop ¢ Adpuxka.
[Mom3ure oT pa3BUTHETO Ha JieTHINATa Ha TepuTopusita Ha PemyOnuka Bbarapus, kaTo Yact oT TpaHCHOpTHATa
nHdpacTpykrypa Ha EBponeiickust chlo3 ca MOJE3HM 3a Pa3BUTHE HA HAIETO CTOMAHCTBO M TOBA HAi-SICHO JINYU
IIPU OTPachi TYpU3bM, KaTO OCHOBHMSAT IBTHHKOIIOTOK € Haco4deH KbM H OT Jietnimie Codwus, KoeTo uMma JBa
tepmuHana. Jlerumara BapHa u Byprac paboTsT HelOroAMIIHO, HO ce eKCIIOATHPAT CE30HHO U ca M3BECTHU KaTo
MOpPCKHTE JieTHIna Ha crpanara. [lo-ciabo passuto e ,Jletune ['opHa Opsxosuna” EAJl. Ho To e otmaneHo Ha
KOHIeCcHs 3a 35 TOAMHM M c€ HaMHpa B reorpa)CKi paiioH Ha CHJIHO IIPUBJIMYAHE M OT HAIlla U PYMBHCKa CTpaHa,
Taka 4e HAJSKAUTE 32 Pa3BUTHE M eKcIuloatanus ca peamucTudHu.(Brmk cxema.l).Paiion Ha mpuBindane Ha
neruiue ['opna OpsixoBuua.

Cxema 1. PaiioH Ha npuBJIMYAHE HA JIeTHLLe

e ) N

e A

e (f”nA%PumnK \\‘_TJ.JJ‘IOJ >
Hsmounuxk:Jlemuwe I'opua Opsixoeuya
» UYemevpmu ¢paxmop. Bucoka kBanudukanus Ha YOBELIKHS PECYpC € HAH-IEHHUAT KamuTal ¢ KOHMTO
pasnoniara Obnrapckara aBuanus. Omie Ha BXoJa Ha OOyueHHE Ha aBHALMOHHHTE KaJpHW MMa NpelH3eH
1o700p ¥ MO OTHOLIEHHE Ha (PM3MYECKO M NMCHXMYECKO 31paBe M 110 OTHOIICHHE HA 3HAHWS M MHTEJEKT U
HE Ha IOCJIEJHO MSCTO Ha €3MKOBa IOJrOTOBKA IO aHITIMICKU €3HK, KOWTO € O(UIMATHHUAT aBHAIIMOHEH
€3HK.
OCHOBHUTE YOBEIIKH PECYPCH, CBBP3aHU C JEHHOCTUTE IO BB3AYITHHS TPAHCIIOPT Ca:
O IWJIOTHTE Ha TPAKIAHCKH BB3AYyXOIUIaBaTEIIHH CPEICTBA
YJIEHOBETE HA JIETATEITHUS ChCTaB OT EKHUITAXKHUTE Ha TPAKIAHCKUTE BB3IyXOIIJIABaTEIIHN CPE/ICTRA,;
PBKOBOANTENINTE HA TIOJETH;
JIUIaTa, N3BBPIIBAIIN TEXHIYECKO 00CITy)KBaHE HA TPAKIAHCKUTE Bh3yXOIUIaBaTEIIHU CPENICTRA;
JIUIIAaTa, OCUTYPSIBAIIH ITOJIETUTE — MTOJIESTHUTE JHCTICUEPH;
JIMIATa, N3BBPIIBAIIM TEXHHMYECKO OOCITy)XBaHE Ha CpPEJCTBATa 3a YIpaBJeHHWE Ha BB3/IyLIHOTO
JBIDKEHHE;

O O O O O
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O JMIara, W3BBPIUBAINM JEHHOCTH MO KOOPAMHALUS M B3aUMOJEHCTBHE NpH YIpaBleHHE HA
BB3AYIIHOTO JIBHIKCHHE

» Ilemu ¢haxmop. JluiieH3UpaHU aBHOMPEBO3BAYM MOTAT Jia M3IBJIHSABAT MOJICTH 3a MPEBO3 HA MBTHUIM U
ToBapu. M3uckBaHMATa, HA KOUTO BB3AYIIHUTE MpeBo3Baun Ha OOMmIHOCTTA TpsOBa da OTroBapsT, 3a Ja
3aMOYHAT WJTH 13 IIPOIBJIKAT J1a H3BBPIIBAT ONEPALliH, TIaBHO: *

e Te ca coOCTBEHOCT M Ce KOHTPOJIUPAT e(PEKTHBHO OT IBP)KaBU WICHKH /WU TPOKIAHW Ha JBPKaBU
YIIEHKH, 1 OCHOBHOTO MM MSCTO Ha CTOIIAHCKa JICHHOCT ce HaMHpa B AbprkKaBa WICHKA.

e DuHAHCOBOTO MM CBHCTOSHHE € o0po. Te ca agekBaTHO 3acCTpaxOBaHU 3a IMOKPHBAaHE Ha OTTOBOPHOCT B
ciydail Ha 3JI0MOJTyKa.

e Te nmar npodecroHaTHUTE CIIOCOOHOCTH M OpPraHM3alys, 3a JIa OCUT'YpsAT 0e30MacHOCTTa Ha IEHHOCTUTE B
CBHOTBETCTBUE C JIEHCTBAIIOTO 3aKOHOJATE]ICTBO. TOBa ce J0Ka3Ba upe3 M3/aBaHe Ha ,,CBUJETEJICTBO 3a
aBUAIIMOHEH orepaTop®.

TabéaunaNel.CniuchbK Ha JHIIEeH3UPAHUTE MPEBO3BAYH

Ne Bb3aynien npeBo3Bau Ne Bb3ayuien npeBo3Bau

1 BBJICAPUS EP AJl 10 ABB 2012 EOO/J]

2 BU EMY EBP OOJ] 11 BPAUT ®JIAUT O0/]

3 | XEJIMEP - CAY AJl 12 BYJI EP EOO/]

4 FbJICAPUAH EBP UAPTHP AJ] 13 TOII JOKETC EOO/]

5 | ABUOCTAPT OO/ 14 ABHO OTPSJ] - BAPHA OO/J]
6 ABUO JIEJITA OOJ] 15 L DIIAV2CKAN“ OO

7 AJIK AJ] 16 KAPI'O EP O0]]

8 JDKET OIIC FOPBIT OOJ] 17 LEJIEKTPA EBPYENC* O0/]
9 EBP BOJITA EOOJ] 18 L, TASIPAH JIKET“ EAJ

Hzmounux: I]],, [ BA”

KeM Hactosmus MomeHT bbirapus Hiama oduimaneH IbpKaBeH mpeBo3Bad. llpean romuam TakeB Ocme BI'A
,,bankan”, aneTo oro O¢ pa3mo3HaBaeMO Ha BCHYKHA KOHTHHEHTH. B MOMeHTa poisiTa Ha HallMOHAJCH MPEBO3BAY
u3nbaHABA , bearapus EP” AL

3. 3AKJIIOYEHHE

OcHoBHHUTE (aKTOpH - JTHOCpATU3UPAH TPAHCIIOPTEH MMa3ap, XapMOHHU3MPaHAa HOPMAaTHBHA ypenda, pa3BUTHE Ha
MEXIYHApOJHUTE JIETHINA HAa CTpaHaTa, BHCOKA KBadM(HUKAIKSA HA YOBCUIKUS PECypC H JIMICH3UPAHU
ABUOIPEBO3BAYM Ca CJICMCHTUTE HAa KOHKYPEHTHHS aBHAIMOHEH ma3ap. OT 100poTo MM MO3HABAHE U MPABUIIHOTO
UM HM3I0JI3BaHE CE OYaKBa Jia Ce MO00pY HAIIMOHAIIHOTO HU CTOIIAHCTBO B CEKTOPHUTE TPAHCIIOPT U TypU3bM!
Boirapusi iMa BCUYKH IIAHCOBE W JMAJCHOCTH Ja Pa3BUE JIOCTOMHO Te3u (PAKTOPHU M BB3AYIIHUS CH TPAHCIIOPT
MakKap U Hafl-myaj — TOW Jla ce HAJOXKH KAaTo MPEANOYHTAH OT BCE MOBEYE MBTHUIIM, & OT TOBA Ile CHEYESTH U
OpaHIIBT U OOIIECTBOTO, KAaTO ISUIO!
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PBN PERFORMANCE BASED NAVIGATION CONCEPT UNITS AT AIRPORTS

TomislavTuntev
Civil Aviation Agency, Skopje, Republic of N. Macedonia, t.tuntev@caa.gov.mk
Ilir Mehmedi
Civil Aviation Agency, Skopje, Republic of N. Macedonia, i.mehmedi@caa.gov.mk

Abstract: This work describes that the optimization is possible with use of technological innovations in the area of
communications, navigation and monitoring of air space. More precisely, the application of area navigation systems
is in the basis of PBN (Performance Based Navigation) navigation concept.

Increased growth of air traffic needs constant improvement of efficiency of the flights requiring optimization of the
available air space.

PBN enables for the separation of aircrafts and routes to be implemented during the design of air space. In the
Republic of Macedonia, still there are no researches connected to the use of PBNnavigation concept. As a difference
from the status in our country, research connected to this concept, especially in Europe and USA, initiated 20 years
ago with development of area navigation RNAV (Area Navigation) which is considered as its predecessor, as well
as implementation of the basic global satellite system and technique based on RNP (Required Navigation
Performance) from2001. As difference from conventional navigation, according to which the route of flight of the
aircraft is determined directly from one to another ground navigational unit, area navigation or so called, RNAV as
navigational method, enables to fly on any route within the frames of coverage of ground network of available
navigation units or within the frames of the ability of autonomous aviation systems or in combination of both above
mentioned systems.

There are two types of navigational specification: 1. Area navigation - RNAV and 2. Required navigation
performances - RNP. Area navigation RNAV is used to reduce the length and time, lesser separation between traffic
flows in air space which then contributes to the larger flow of air traffic and introduction of instrumental procedures
on airport which does not have installed systems for instrumental landing. Required navigation performances - RNP
are the second element of PBN concept which enables flying on specific route determined between two 3D points in
space.

Keywords: performance, airports, aircrafts, Required Navigation Performance, air space

1. INTRODUCTION

Increased growth of air traffic needs constant improvement of efficiency of the flights requiring optimization of the
available air space.

PBN enables for the separation of aircrafts and routes to be implemented during the design of air space. In the
Republic of Macedonia, still there are no researches connected to the use of PBN navigation concept. As a
difference from the status in our country, research connected to this concept, especially in Europe and USA, initiated
20 years ago with development of area navigation RNAV (Area Navigation) which is considered as its predecessor,
as well as implementation of the basic global satellite system and technique based on RNP (Required Navigation
Performance) from 2001. As difference from conventional navigation, according to which the route of flight of the
aircraft is determined directly from one to another ground navigational unit, area navigation or so called, RNAV as
navigational method, enables to fly on any route within the frames of coverage of ground network of available
navigation units or within the frames of the ability of autonomous aviation systems or in combination of both above
mentioned systems.

2. INFLUENCE OF PERORMANCE

There are two types of navigational specification: 1. Area navigation - RNAV and 2. Required navigation
performances - RNP. Area navigation RNAYV is used to reduce the length and time, lesser separation between traffic
flows in air space which then contributes to the larger flow of air traffic and introduction of instrumental procedures
on airport which does not have installed systems for instrumental landing. Required navigation performances - RNP
are the second element of PBN concept which enables flying on specific route determined between two 3D points in
space.

The advantages offered by the PBN concept in relation to the conventional method based on sensors, for defining
airspace and specific criteria for exceeding the obstacles are primarily in the increased level of safety and efficient
use of airspace. This is achieved by designing shorter routes, improved access to aerodromes that are placed in
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difficult terrain accessible especially during bad weather conditions, lower fuel consumption and less negative
impact on the environment.

Compared to these previous navigational techniques approach procedure based on the necessary authorization
required navigation performance etc. RNP AR APCH characterized by the following specifications:

- Possibility of a circular flight path before and after the final driveway fix / point etc FAF - Final Approach Fix /
Point (fixed / point final approach);

- RNP values equal to or less than 0.3 nautical miles;

- Protective areas which are laterally limited value 2 x RNP;

- Inclusion of procedures for tooling off and missed approach with reduced RNP value of less than 1 nautical mile;

- It is necessary authorization of the aircraft and flight crew in accordance with specific standards of airworthiness.
The subject of the thesis is analyzing the navigation concept based on performance etc PBN concept and RNP AR
APCH technique based on required navigation performance necessary authorization.

Aim of the study is a practical application of the revealed solution to overcome the problem of low coefficient of
airport usability during adverse weather conditions in terms of reduced visibility caused by the high value of the
decision height, which in turn is determined by the terrain surrounding the airport.

According installed ILS CAT I - Instrument Landing System Category | (Instrument Landing System for precise
first category) theoretical minimums airport should be RVR- Runway Visual Range ( Horizontal visibility along the
runway ) = 550 meters and / or DH- Decision height = 60 meters (200 feet). However, due to terrain, the airport can
not take advantage of ILS and has practically very high aerodrome minima expressed as RVR of 1,300 meters and /
or DH above 120 meters (420 feet).

The ultimate goal of this paper is to prove that the proposed solution to overcoming the problem of the high value of
the amount of the decision by ILS landing can be achieved by the introduction of RNP AR APCH, by introducing a
curved flight paths in the final approach and use the VEB - Vertical Error Budget ( variable elevation obstacles )
with the ability of FMS - Flight Management System correction value based on a system of pressure- vertical
navigation (Baro VNAV - Barometric Vertical Navigation ) and lateral precise missed approach guidance of <0.3
NM.

Vertical Error
Budget (VEB)

Fig.1.

This paper will make a systematic analysis of the comparative advantages of this type of instrument landing
technique in several segments, from initial through final approach to the missed approach. Also, the survey will
cover the need for special authorization of modern aircraft onboard navigation equipment and flight crew
authorization.

3. CONCLUSION

Implementing RNP AR APCH at SKP besides improved airport accessibility due to reduced decision height and
precise lateral guidance during missed approach will provide many other benefits such as safety and efficiency of
operations.

732



KNOWLEDGE - International Journal
Vol.31.3
June, 2019

REFERENCES

EASA — European Aviation Safety Agency, Certification Specifications-EASA AMC 20-26 —RNP Authorization
Required (RNP AR) Operations.

ICAQ, (2003), International Civil Aviation Organization Doc 9613 PBN manual

ICAOQ, (2005), International Civil Aviation Organization Doc 9905 - RNP AR APCH procedure design manual
http://www.eurocontrol.int/pbn

http://www.faa.gov

http://www.gps.ffaa.gov

http://www.honeywell.com

http://www.icao.int/pbn

733


http://www.eurocontrol.int/pbn
http://www.faa.gov/
http://www.gps.ffaa.gov/
http://www.honeywell.com/
http://www.icao.int/pbn

KNOWLEDGE - International Journal
Vol.31.3
June, 2019

734



KNOWLEDGE - International Journal
Vol.31.3
June, 2019
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Abstract: Lately, the drip irrigation systems find more and more application, which led to the production of a new
type of drip laterals — with flat to elliptic cross section and comparatively small thickness of the wall — from 0.2 to
0.9 mm, compared to the conventional ones with circular cross section and wall thickness over 1 mm. The main
advantage of the first type is that they are comparatively cheap and are offered in the form of small rolls, the length
of the hose being from 500 to 3500 m which makes their transportation to warehouses, assembly and disassembly
very convenient. With the smaller thickness of the walls, the laterals have almost clenched form and are intended to
be used for one irrigation season, while those with higher thickness, with elliptic form, may be used for several
seasons. The inside welded emitters are flat and have a very small water-stopping head area compared to the annular
water-stopping cross section of the cylindrical drippers in the conventional circular type of laterals. This is
connected with the smaller head losses in the movement of water in them, which is an important advantage. The
paper presents and analyses the results of the hydraulic test of the two types of drip hoses — with circular and elliptic
cross section, in order to find the head losses for different lengths - 40, 60 and 80 m and heads in the beginning of 6,
8, 10, 12, 14 and 16 m, as well as the coefficients of uniformity for both types. The following hoses of both types
were tested: JUNIOR, with circular cross section and internal diameter of 13.8 mm, nominal diameter 16 mm,
thickness of wall 1.1mm, cylindrical type of drippers with a flow rate of 2.1 I/h and interval between nozzles 0.30 m
(Irritec, Italy); DP Line (D5), with elliptic cross section, with the same sizes and intervals but with a wall thickness
0.6 mm and flat type of drippers (lrritec, Italy). The results indicate that irrespectively of the elliptic form of the
cross section which is with a very small hydraulic radius, the head losses are almost equal to those with the circular
cross section with cylindrical drippers, which is due to the minor head losses because of the flat nozzles in them.
The values of the absolute coefficient of uniformity and the calculated one according to the method of Christiansen
for all options are presented. The test is performed for zero slope, while modelling is performed for slopes 1% and
2%. The analysis of the data indicates that for zero slope of the terrain the increase of head leads to increase of the
coefficients of uniformity for the three tested lengths of laterals; for 1% are observed very small tendencies for
reduction of those coefficients, while for 2% the coefficients have higher values compared to the other slopes, again
with slightly expressed tendency for change. The higher values in the 2% slope are due to the additional head caused
by the geodetic level difference of the terrain.

Keywords: drippers (emitters), head losses along drip laterals, minor head losses, coefficients of uniformity

1. INTRODUCTION

Lately, a number of companies manufacturing drip irrigation systems offer drip laterals with two forms of cross
section in non-operational (transportation) state — circular, with big wall thickness, and elliptic (clenched) form with
smaller wall thickness and nominal diameters of polyethylene, low-density pipes — 16 and 20 mm.

In the circular type, usually the wall thickness is higher than 1.1 mm, and the laterals are delivered in rolls of
comparatively large-dimension volume and diameter 1-1.5 m. What is specific for these drip laterals is that due to
their strength parameters they are intended for a long-lasting use, over 10 years, mainly for stationary application,
i.e. without assembly and disassembly each year. The length of the pipe in a roll is usually 100-400m.

In the elliptic form of the laterals the wall thickness is comparatively small — from 0.2 to 0.9 mm, the smaller
thicknesses being used for one season (the so called “ephemeras”). Because of their small dimensions they are
delivered by the manufacturer packed in rolls, 500-3500 m length of pipe, at low cost, which is a great advantage
during the installation. As a whole, the life time of these hoses is much smaller compared to the first type, and in
most cases they are intended for seasonal (non-stationary) operation. From hydraulic point of view, it should be
noted that with their putting into operation, the cross section is altered from highly extended elliptic (clenched) form
to a nearly circular form with the higher heads which is connected with the alteration of their hydraulic
characteristics, and respectively, alteration of their conductivity at certain head. With their clenched form, the
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hydraulic radius is very small — approx. 0.2 with internal diameter 13.8 mm and rate of opening in the middle 1 mm.
With the increase of the operating head the ellipse is opening and this radius is gradually increasing reaching in the
best case values near to the value of the radius in a circular cross section - 3.45 (equal to 1/4 of the pipe diameter).
Having in mind the physical essence of the hydraulic radius, the comparison of these values indicates that the radius
in case of a fully open form of the elliptic cross section is about 17 times bigger than the one in the clenched form,
and it is following from this that the open cross section at certain operating head has a bigger conductivity, and the
hydraulic losses from friction in the water running in these drip laterals are considerably smaller.

2. CHARACTERISTICS OF THE INSIDE WELDED EMITTERS

2.1. In laterals with circular cross section
In these laterals, the inside welded emitters has a cylindrical form (Fig. 1a) with a labyrinth type canal, with a flow
rate of 2 to 7 I/h, and the comparatively large operating area on which the canal is located allows this canal to have
considerably larger cross section, which prevents it from clogging. There are also less requirements for treatment of
the irrigation water, and less energy consumption by these emitters at certain value of the flow rate of dripping. But,
at the same time, it should be noted that the so arranged annular water-stopping cross section of those nozzles along
the whole internal contour of the hoses is a precondition for creation of higher minor head losses during the run of
water in them, due to the comparatively large water-stopping annular area.

2.2. In laterals with elliptic cross section
In these laterals, the inside welded emitters are of the flat type (Fig. 1b), with rectangular form. The operational flow
rate is comparatively small and varies usually from 0.8 to 4 I/h, while the canal is also of labyrinth type but with
considerably smaller cross section due to the smaller operating area on the surface of the nozzles, and in spite of this
all nozzles operate in the quadratic part of the water movement (the exponent in the equation of the key curve x =
0.5). In this case, there are higher requirements to the treatment of the irrigation water and its qualities. But in
contrast to the cylindrical drippers, here the cross water-stopping section of the nozzles along the internal contour of
the hoses is part of an arc featuring a small area of stopping of the water stream which is a precondition for
realization of minor head losses in the irrigation laterals. This is an essential advantage, but in both cases this can be
proved through the conduction of experimental hydraulic tests.

(0) RS
Fig. 1. Drippers Type — (a) - cylindrical; (b) - flat [6]

3. SCHEME OF THE TEST SETUP

In order to conduct the hydraulic investigations on both types of drip laterals, a test setup was created (Fig. 2) in the
laboratory. It allowed the maintenance of a steady lower water level to the pump (10) through the compensating
reservoir (8), and from there, maintenance of a steady operating head of the pump during the test [5]. The tested
laterals (3) were fixed horizontally, hanged over vertical steel rods (2) on concrete cubes (1). Due to the
comparatively small operating flow rates, for providing the normal operation of the pump a by-pass connection (7)
was realized to the compensating reservoir. The water supply was realized from the water mains and a screen filter
(6) was installed at the beginning of the laterals.

Pl
®;\M/—/’—~‘r'_/‘4{\\
o . @ o
553?;5;;::; Hi—caa—amt{ PUMP ) D-q— % ?@ | /® \©/® 1 1<?/®/
. ) IR Iy

Fig. 2. Experimental setup for testing the laterals for drip irrigation
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1 — concrete cube; 2 — steel rods; 3 — lateral on steel wire; 4 — pressure gauge; 5 — valves for

regulation of inlet pressure; 6 — screen filters; 7 — by-pass between pump and reservoir; 8 — water level in
reservoir; 9 — water supply; 10 — pump; 11 — reservoir with volume 3,0 m°.

4. METHODS OF INVESTIGATION
In order to perform the comparative analysis of the test results, drip laterals of both types were chosen — with equal
internal diameter and nominal outer diameter, equal flow rate of the drippers and equal intervals between nozzles
manufactured at one and the same production line. These are the laterals:

e JUNIOR, with circular cross section, with internal diameter dy= 13.8 mm, nominal diameter d = 16 mm,
wall thickness s = 1.1 mm, flow rate g, = 2.1 I/h and interval between nozzles 0.30 m. Flow rate-pressure
equation q = 0.66*H *° - (Irritec, ltaly);

e DP Line (D5), with elliptic cross section, internal diameter d, = 13.8 mm, nominal diameter d = 16 mm,
wall thickness s = 0.6 mm, flat type drippers with a flow rate gx = 2.1 I/h and spacing between nozzles 0.30
m. Flow rate-pressure equation q = 0.69*H %* - (Irritec, Italy).

In order to follow the variation of the head line along the length of the laterals, and at the same time taking into
consideration the hydraulic losses, the head measurement was performed through intervals of 20 m. Taking into
account the possible scope of operation in practice, the following values of the inlet pressure were selected: 6, 8 10,
12, 14 and 16 m, and length of laterals — 40, 60 and 80 m.

Since the specific measurement of the flow rates of the drippers at all detailed points along the length of the laterals
(20 pcs, according to [8]) is connected on one hand with certain failures during the measurement, and on the other
hand the influence of the coefficient of technological variation Cv could cause additional failures and this could
affect the authenticity of the final results obtained, then, knowing the elevations from the measurement of the head
line (through intervals of 20 m) the equations of these curves were obtained (Fig. 3) where from through the flow
rate-pressure relationship of the drippers, the values of the flow rates at the detailed points were obtained. On the
basis of the so obtained flow rate values were determined the absolute coefficient of uniformity UZ* and the

coefficient of uniformity determined according to the formula of Christiansen US"®, given in Table 1. In order to

expand the scope of investigation, then, from the so obtained results for a horizontal terrain, S = 0, through
simulation were obtained also the coefficients of uniformity for terrain slopes S = 1% and S = 2 %.

@

JUNIOR (CYLINDRICAL DRIPPERS) q=2,1Vh @ 1,0bar
L=80m; d=16 mm; do=13.,8 mm; s=1.1 mm; le=30 cm

18.00
16.00
14.00 e,

12.00 085
y = 0.0012x2- 01601 + 15,899

Pressure, H [m]

+ +
4.80 470
Y= 0.0008x% - 0.1014x + 7.8946 |

T I8 RP=0.9861 340
y = 0.0006x - 0.0786x + 5.8333

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Lateral Lengths, L [m]
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DP Line(D5) (FLAT DRIPPERS) ¢=2.11'h @ 1,0 bar
1800 L=80m; d=16 mm; do=13.8 mm; s=0,6 mm; le==30 cm

11.10 11.00
N=0.0010x7-0,1512x+ 15042

R? = 0.9974

“T3a0 R - 0.9936

R = 0.9946
6.70 6.60
y = 0.0008x%- 0.1062x + 9.3315 _
e
T RT= 0.8925 v
4.95 4.85
h y = 0.0008x?- 0.0978x + 7.91 _
STm-mes it 7 T
. R* = 0.9888 o
y = 0.0006x2- 0.0773x + 5.9318__
"""""""""" R* = 0.9904
2.00
0.00
0.00 10.00 20.00 30.00 4000 50.00 50.00 70.00 80.00

Lateral Lengths, L [m]

Fig. 3. Results of hydraulic tests for pressure distribution along the lateral length with 16 mm nominal
diameter for drip irrigation with cylindrical (a) and flat (b) drippers at 30 cm spacing

Table 1. Uniformity coefficient in percent according to Christiansen (USHR) and in absolute value (UéBs) at
different slopes and lengths of lateral with circular and elliptic cross-section.

Slope
i §=0 | §=10% | §=20% 2
2 = Lateral lengths é
“—zé 40m 60m S0m 40m 60m S0m 10m 60m S0m “f’
E] [.':455 [.':f-’ﬂ ;.':455 [.':f-’ﬂ ;.':455 ;.':f-’ﬂ [.':455 [.':f-’ﬂ ;.':455 [.':f-’ﬂ ;.':455 [.':f-’ﬂ ;.':455 [.':f-’ﬂ ;.':455 [.':f-’ﬂ ;.':455 ;.':f-’ﬂ é:
% | % | % | % | % | % | % | % | % % % % % % % % % %
95.83 | 98.84 | 8957 | 96.97| 75.09 | 91.75 | 9830 | 9950 | 9355 | 9842 | 8172 | 9465 [ 97.11 | 9924 | 9589 | 9880 | 87.04 | 9669 [ C
© [5230| 9840 8679 96.12 | 77.01 | 9254 | 9680 | 9924 | 9073 | 9765 | 8321 | 9521 | 9754 | 9941 | 9388 | 9541 | €818 | 9699 | E
96.10 | 98.91 | 88.70 | 96.68 | 77.01 | 9258 | 98.03 | 9954 | 9186 | 97.85 | 8182 | 9469 | 98.08 | 9956 | 9446 | 9866 | 8590 | 9634 | C
§ [5500 [ 9835 | 8989 ] 9709 | 79.63 | 93.66 | 9705 | 9925 | 92.82 | 98.17 | 8401 | 9554 | 9854 | 9959 | 95.19 | 9880 | 8771 | 9687 | E
9620 | 98.94 | 89.48 | 96.91 | 80.65 | 94.00 | 9794 | 99.48 | 9223 | 97.84 | 8426 | 9554 | 9886 | 9971 | 9451 | 9866 | 87.43 | 9678 [ C
10 561508093 | 8924 96584 81,04 | 9403 | 9774 | 9944 | 9183 | 9774 | 8477 | 9552 | 9578 | 99.67 | 9401 | 9854 | 8802 | 9683 | E
., |2635] 9900 8942] 9690 7970 [9354 [9762| 9943 | o168 [ 9767 | 527 | 0488 [ 9862 | 9962 | 0363 [ 9839 [ 8587 [ 9608 | C
9679 | 99.11 | 90.56 | 9725 | 82.64 | 94.61 | 98.11 | 99.53 | 92.75 | 97.98 | 85.69 | 9581 | 99.00 | 99.73 | 9462 | 98.66 | 8839 | 96589 | E
9643 | 99.01 | 9081 | 9739 | 81.18 | 94.17 | 97.60 | 9939 | 9256 | 9803 | 83.83 | 9528 | 9854 | 9965 | 9411 | 9858 | 86.23 | 9626 | €
' 56429901 9168| 9764 | 8283 | 9473 | 9752 | 9937 | 9338 | 9825 | 8341 | 9576 | 9841 | 99.62 | o487 | 9877 | 8772 | 9669 | E
9650 | 99.03 | 9120 | 97.50 | 81.50 | 9420 | 9753 | 9936 | 92.74 | 9807 | 83.96 | 95.16 | 9838 | 9962 | 9411 | 9836 | 8620 | 96.06 | C
16 IG645 9901 | 9255 | 9789 8275 | 9463 | 9754 | 9934 | 9405 | 9842 | 8517 | 9534 | 9842 | 9963 | 9537 | 9888 | 8736 | 9638 | E

C — circular cross-section {Junior — Jritec. ftaly). E — elliptic cross-section (DF Line (D3} — Fritec, taly).
C — circular cross-section (Junior — Irritec, Italy); E — elliptic cross-section (DP Line (D5) — Irritec, Italy).
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Uc :q—.loo — coefficient of absolute uniformity; Us™ =|1-—=———|.100 — Christiansen uniformity
max q
coefficient.

5. COMPARATIVE ANALYSIS OF THE INVESTIGATION RESULTS

According to the above mentioned, it could be expected that with the pipes with elliptic cross section the
head losses along the laterals length will be heavier but the results indicate the opposite — the losses with the elliptic
cross section are lighter and close to the ones with drip laterals with circular cross section. The main reason for this
is the comparatively lighter minor head losses with the elliptic type due to the much smaller water-stopping area of
the flat type drippers.

According to the design methods for drip irrigation systems [2] and [8], from the beginning to the middle of
the drip lateral are realized about 75% of the total loss of head in the whole lateral, while the test results indicate that
this percentage is about 85% which is connected with the determination of the operating head in the whole irrigation
battery during the design.

The comparison of the so obtained uniformity coefficients indicates that in case of zero slope of the terrain,
the increase of the operating head leads to insignificant increase of the two uniformity coefficients for all lengths,
and the values according to Christiansen are much higher compared to those of the absolute uniformity and reach
very high percent — 96-98%. With the terrain slope of 1 % both uniformity coefficients have very high values - 97-
98% for lengths 40 and 60 m, while for 80 m are smaller (over 81 %), which is due on one hand to the behavior of
the head line, and on the other hand, to the additional head due to the geodetic terrain level difference. Besides, it
should be noted that the differences in the uniformity coefficients in the two types of pipe are very small.

In the 2% terrain slope, the uniformity coefficients are higher than the ones with 1% for both pipe types, the
highest being with the smaller lengths — 40 and 60 m, which indicates that after those lengths the additional head
from the terrain level difference has a negative effect.

6. BASIC INFERENCES AND CONCLUSIONS

e The hydraulic head losses in the drip laterals with elliptic cross section are smaller and close to those with
circular cross section.

e The values of the absolute uniformity coefficient and those of the coefficient according to Christiansen for
the smaller lengths — 40-60 m are approximately equal for both pipe types.

e The increase of the operating pressure from 6 to 16 m in case of horizontal terrain, for both pipe types,
leads to insignificant increase of the uniformity coefficients.
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ENGINE ROOM SIMULATORS - WAYS AND TACTICS FOR ACHIEVING SAFETY
IN THE MARINE BOILER ROOM

lvaylo Bakalov
Nikola Vaptsarov Naval Academy, Department “Ship Power Plant”, Varna, Bulgaria,
bakalov@nvna.eu

Abstract: The maintenance and inspection of the boiler system is extremely important for our safety and correct
operation of the boiler. Therefore, daily, weekly, monthly, half yearly and yearly check of the boiler components are
provided. Engine room simulators are used to support critical crew training objectives. The simulators provide a
complete scientific insight into systems, machines, mechanisms and everyday operation, detection and correction of
problems. In addition, engine room simulators help teamwork, adaptation to different situations, and decision-
making in a crisis situation. The deployment of new and more sophisticated systems for master and auxiliary
machinery management required the development and implementation of special automated training systems. These
modern tools have led to time savings, a resource and a significant increase in learning efficiency. Most of the fires
in a machine and boiler room are caused by a cracked pipe combined with a hot surface. It is necessary to
professionally and quickly respond to the discovery and removal of the problem. Engine room problems affect not
only the crew there, but also the safety of the entire ship. Upon occurrence of malfunctions, students / operators
respond to a check sheet or model of work. Too often, technical failures are present as a concomitant cause of
accidents, but this can not always be detected and reported. Augmented reality as an approach to interaction
provides unlimited opportunities to familiarize operators and learners with real-time knowledge and environment.
Adding elements of the added reality to a purely engineering environment such as machine room work (simulator)
transforms the way engineering engineers interact with technology, equipment, and provides unlimited access to
knowledge. The concrete model of a ship used in the machine simulator is the MAN B&W 6S50MC-C Diesel
Engine Product Tanker of the ERS TehSim 5000 simulator for ship mechanics, connected to the navigation
simulator, providing feedback to the engine room. Work on the power of such a ship is extremely important in
response to the growing global demand for energy accompanied by limited emission of harmful emissions.

Keywords: Engine room simulators, ship boiler, safe operation, maintenance, ship engineers.

CUMYVYJIATOPHU 3A MAIIMHHO OTAEJIEHUE — HAYNHU U TAKTUKHU 3A
INOCTUT'AHE HA BE3OITACHOCT B KOTEJIHO IOMEIIEHUE HA KOPAB

HBaiino bakanos
Bucme Boennomopcko yuwmimiie “H. V. Bammapos™ xatenpa “Kopabuu cunoBu ypenbu”, BapHa,
Bbwarapus, bakalov@nvna.eu

Pestome: Tlognpbkkata W MpoBepKaTa Ha KOTEJNHATA CHUCTEMa Ca OT HM3KIIOYUTENHO BAa)XXHO 3HAYCHHE 3a
0e30macHOCTTa HM W MpaBWJIHATa paboTa Ha KOTela. 3aroBa ca INPEJIBHACHHM [HEBHA, CEIMHUYHA, MECEYHa,
MOJYTOMIIHA ¥ TOJAWIIHA IpPOBEpKa Ha EJIEMEHTHTE MO KOoTeda. MAIIMHHHTE CHUMYJIATOpU ce H3IMOJ3BaT 3a
MOJAKpeNa Ha KPUTHYHHTE OOpa3oBaTeNHH LIENU 3a KOpaOHHs ekunax. CHMyIaToOpuTe NPEeoCTaBsAT IUIOCTHA
HaydHa IpeACTaBa 3a CHUCTEMHTE, MAIIMHUTE, MEXaHHM3MHUTE W €XKEIHEBHATa eKCIUIOATalus, OTKpPHUBaHE U
KOpUrHpaHe Ha mpoliemMu. B gombiHeHne Ha TOBa, CHMYJIATOPUTE 32 MAIIMHHO OT/EJIEHHE CIioMarar 3a eKHITHATa
pabora, npucnocoOsBaHe KbM Pa3IMYHU CUTYAIMU M B3eMaHe Ha PEUICHHs [IPU KPU3UCHA CUTYyalus. BHeapsBaHeTo
Ha HOBM M IO-CJIOXHH CHCTEMH 3a YIpaBJieHHE Ha TJIaBHM W CIOMAaraTtelHd MallMHU Ha Kopaba, HaJ0XHU
pa3paboTBaHETO U NPUIIATaHETO Ha CIICLMAJIHA aBTOMATH3UPaHH CUCTEMH 3a 00y4yeHue. Te3u ChbBpeMeHHH CpeCcTBa
JIOBEXK/IAT JI0 MIKOHOMHS Ha BpeMe, MOTO pecypc M 3HAUMTEIHO MOBHIIIaBaHe Ha yueOHaTa edekTuBHOCT. Haii-uecTo
MOXaPHUTE B MAllIMHHO M KOTEJIHO IIOMEIIEHHE ca IPUYMHEHH OT CITyKaHa Tpbh0a B ChUeTaHUE C ropelia IOBbPXHOCT.
3a OTKPMBAHETO M OTCTPAHSIBAHETO Ha IpobieMa € HyXXHO NpodecHoHAIHO 1 OBp30 1a ce oTpearupa. [IpoGnemure
B MalIMHHO OTJEJICHHE 3acsraT He caMo eKHIlaka TaM, HO M Oe3omacHocTTa Ha nenus kopad. Ilpu mosiBara Ha
HEM3NPaBHOCTH 00y4aeMHTe/OIIepaTOPUTE pearnpar crope]] 3aJa/ieH Y€K JINCT WK MoJiel 3a pabota. TBbpae uecro,
TEXHHMYECKHUTE HEN3IPABHOCTH MPUCHCTBAT, KATO CHITBTCTBAIA IIPHYMHA 32 TOSIBSIBaHE Ha IPOU3IIECTBUS, HO TOBA
HE BUHAarM MOXeE Ja ce ycraHoBH u ordere. OOoratenara peanHoct (Augmented reality) kato moaxon 3a
MHTEPaKIMsl OCUTYpsiBA HEOTPAaHUUEHH BB3MOXKHOCTH 32 3all03HABAHE Ha ONEparopy W 00ydaeMu CbC 3HAHHS B
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peasHO BpeMe M 0O0cTaHOBKa. BHacsHETO Ha elleMEeHTH OT Jo0aBeHaTa peajHOCT B €Ha YUCTO WH)KEHEpHa cpeia,
KakBaTo € paboTaTa B MalIMHHO OTJEJICHUE (CUMYJIATOp), Tpeodpa3siBa HAYMHA, 0 KOWTO WHKEHEPHUTE KOMaHIHU
KaJpd B3aMMOJEHCTBAT ¢ TEXHHKA, 00OpyIBaHe, M OCHI'YpsBa HEOTPaHMYEH MOCTHI 1O 3HaHUA. KoHKpeTHHST
MoJIeN Ha Kopab W3IoN3BaH B MammHHUs cumynarop ¢ MAN B&W 6S50MC-C Diesel Engine Product Tanker na
TpeHaxopHuss koMmruiekc ERS TehSim 5000 3a kopaOHM MexaHWIM, CBBpP3aH C HABUTAMOHHUS CHUMYJATOD,
OCBIIECTBSBA OOpaTHa Bpb3Ka C MAaMIMHHO oOTheneHue. Paborara mo cmioBara ypemba Ha TakbB Kopad, e
M3KJIIOYUTENIHO BaKHA B OTrOBOP Ha HApacTBAallOTO THPCEHE Ha EHEPrus B CBETOBEH Mamad, KOATO Ia ¢
CBIPOBOJICHA C OTPAHUYCHO OTIEIISIHE Ha BPEIHH €MUCHH.

KarouoBure aymm: CumynaTopn 3a MallMHHO OT/AENEHHE, KopabeH koreln, Oe3omacHa paborta, eKcIuioaTarus,
KOopaOHH MEXaHUIIH.

1. BBBEJJEHUE

MauivMHHUTE CUMYJIATOPU Ce M3IOJ3BAT 3a MOJAKPena Ha KPUTHYHHTE 00pa30BaTEIHHU eI 32 KOPaOHHS CKHUIMAX.
CumynaTopuTe MPEAOCTaBAT [JIOCTHA HAyYHA MPEACTaBa 38 CUCTEMHTE, MAIIHHUTE, MEXAaHU3MHUTE U €KEJIHEBHATA
eKCIJIoaTallys, OTKPHBAaHE W KOpUTHpaHe Ha mpoOsiemMu. B MombiHEHHWE HA TOBA, CHMYJIATOPHUTE 33 MAIIMHHO
OTJICTICHUE CIIOMAraT 3a eKHuIHata paboTa, MPUCIOCOOsIBaHEe KbM Pa3IMYHU CHUTYAllMH M B3EMaHE Ha PEUICHHS HPU
KPHU3HCHA CUTYAI[HsL.

IMpu mosiBaTa Ha HEM3MPABHOCTH O0y4aeMUTE/OMEPATOPUTE pearupar Crope] 3ajAajeH 4YeK JIMCT WM MOeT 3a
pabora. TBBpIE YeCcTO, TEXHUUECKUTE HEU3MPABHOCTH MPHUCHCTBAT, KATO CHITHTCTBAIA MMPUYMHA 33 MOSBSIBAHE Ha
MPOU3IICCTBHUS, HO TOBAa HE BHHATM MOJXE Ja Ce yCTaHOBU U oruere. OborareHara peanHocT (Augmented reality)
KaTo MOJXOJ 32 MHTCPAKIUS OCUTYPsBAa HEOIPAaHMYCHH BH3MOXKHOCTH 3a 3all03HABaHE Ha ONEPaTOPH U 00ydaeMu
ChC 3HaHMs B peajHO BpeMe M 0oOcTaHOBKAa. BHacsHeTo Ha eneMeHTH OT ao0aBeHaTa pPEaHOCT B €IHA YHCTO
WHXEHEepHa cpefia, KakBaTo € paboTaTa B MAIIMHHO OTHAEJCHHE (CHUMYJaTrop), mpeoOpa3sBa HauWHA, MO KOWTO
WH)KCHEPHUTEC KOMAHIHU KaJpH B3aUMOJICHCTBAT C TEXHHKA, 000OpYyIBaHE, M OCUTYpsSBa HEOTPAHUYCH IOCTBI O
3HAaHUA.

2. U3JIO’)KEHUE

Peaknusta mpu eHA CHTyalUs/HEW3NPAaBHOCT MO BpEeME Ha BaxTa BHHATH € NPEIU3BHKATEICTBO M BBIPOC Ha
MOATOTOBKA M ONUT. YMCHHMATA W BB3MOXKHOCTHTEC HAa BCEKHM €IMH Ca JOCTAaThbYHM 33 CIMH HAdaJleH eTaml Ha
BU3yallM3UpaHe M CpaBHEHHE Ha mpoliieMa ¢ Bede W3BECTEH TakbB. [lanmu n300pbT Ha Hai-100Bp MOIXOJ 3a
pelIaBaHe Ha pealHd CUTYallMd € KOPEKTEeH, 3aBHCH KAaKTO OT JITYHOCTHUTE KauyecTBa, Taka M OT TEXHHYECKOTO
CBhCTOSIHME Ha W3MOJI3BAaHOTO 00opynBaHe. TpeHa)KOPHHTE KOMIUIEKCH MPEACTAaBISIBAT BB3MOXKHOCT 32
NPaKTHKyBaHe B CUMYJIUpaHa Cpe/ia, KaTo B Iporpamara € 3ajJ0XeHO e()eKTUBHO HAaTpyIBaHEe Ha 3HAHMS U YMEHHSI.
HamansBaT ce pa3xoauTe M CpelcTBaTa B CPaBHEHHE C TPAJAMIMOHHUTE HAUYMHM 32 OOy4yeHHE Ha MEXaHWIHU — C
peaiHo obopyaBaHe. MiMa HsKoNKO (akTopa, BIUSICLIH NPSKO BbPXY B3UMAHETO Ha PElICHHs, KOUTO HAMA KaK Jia ce
B3€MaT o BHUMAHUE NIPU 3ajlaraHe Ha MaTEMAaTUYHUTE MOJICIIU B MAIIMHHUTE CUMYJIATOPH:

- dakrop, CBbp3aH € JIMYHOCTTA U MMO-KOHKPETHO C TOBA, Y€ TS HE € COOp OT Pa3iIMYHU XapaKTepUCTUKH, a
JMHAMHYHA OPTaHU3aLusl, B KOSITO c& KOMOMHUPAT HHIMBUAYyaJIeH U JOHAKbB/E IOBTAPSIIL ce MOJIEN Ha OBE/ICHHUE;

- @akTop, CBBP3aH C TEOPETUYHATA OPHEHTALMSA W METOIWYecKa MOAroToBKa. IIpH mocTaThyeH,
NPaKTUYCH U TEOPETUYCH OMUT, BCEKH PadOTH IO MOJXOJ U HACOYBA €CTECTBEHO JNEHHOCTTA MO 0TpaboTBaHe 1a € B
CHOTBETCTBUE C HErOBUTE HM3UCKBaHMs. ToBa MOXe Ja Ch3laje HpoOJieM, ThH KaTo NPUBBPIKCHHLHUTE HA €IUH
MOAXOJ Ca OrPaHMYCHH BBHB BB3MOXKHOCTTA 33 PEIIABAHETO MY. AKO CBHIIECTBYBA HSIKAKBO PELICHHE/TIOIXOX
BB3MOKHOCTTA PSI3KO C€ YyBEJIMYaBa, YCIOPEAHO C TPYAHOCTHTE, CBBP3aHM C HM300p Ha HaW-MOIXOIAIl U
nenecho0pa3eH HAUMH 3a pellaBaHe Ha J1ajieH MpooieM;

- ®DaxTop, 3aBUCEN] NPSKO OT MpaKTHYecKoTo MucieHe. CrmocoOHOCT na ce (opMupa KOHIEHIHS 3a
peLIeHus] — IPAaBUIIHK WM IPEIIHH, KOETO € B OCHOBAaTa Ha KPUTHYHO-PE(IIEKCHOTO MHUCIICHE.

[IpoBexxgaiiky MPaKTHYECKOTO YIpaKHEHHE, ChUeTaBalKu B cede cu paboTa Ha CUMYJIATOpP | JeHcTBHUTENHA paboTa
Ha MarepuasHo o0Opy/BaHe 10 €IHO U ChIIO BpeMe, Ce MOCTUra €/Ha MO-ACHCTBUTENHA MOATOTOBKA HAa KaJpH.
Harpynanust onur no BpeMe Ha €JHO yIpaKHEHHE € He CaMO TEOPETHYEH, a MPSIKO HACOYEH KbM YBEpEHOCTTa U
CaMO/IMCIUIUIMHATA Ha BCEKU e1H. TakbB TUI yIpaKHEHHE ChUYeTaBa €IEMEHTH Ha BU3YallM3alusiITa, CUMYJIAIHiTa
B pPeaJTHO BpeMe U B3anMOEHCTBHE YOBEK-KOMIIOTHD. Llenure ca eekTHBHA M MHTYHTHBHA pabOTHA cpela, KaTo ce
pa3paboTBaT M ce ONTHMHU3MPAT BeUe CHIIECTBYBAIIM IPOLENYPH U alropuTMU. DOKYCHT € U BbPXY HHOBAaTHBHHUTE
pelIeHus, 3a J]a ce rapanTupa yno0eH u epeKTUBEeH paboTeH npolec oT B3aumoaeicTeus [1].

TeXHOJIOTMYHMAT HAIIPEIbK ITO3BOJISIBA N3MOI3BaHEe HA MHOBAaTUBHM y4eOHM cpeicTBa 3a oOydyenue. M3cnenBanus u
TPYIOBE, CBBbP3aHU C MOJOOHHU YIpa)KHEHHs Ha MAlIMHHU cuMyjiatopu u OOoraTeHa peasHOCT, ca CPaBHHUTEIHO
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MaJIKO M caMaTa TEXHOJIOTHS € Hellopa3BHuTa. TeHeHIuATa € 3a HapacTBaHe Ha 3D mMozenuTe, HO HE ¥ HA PEaTHOTO
o0opyziBaHe, CBBP3aHO C TPEHAKOPHUTE KOMIUIeKcH. 3D cpenara Moske J1a IoNpHHECEe 3a MOBUILIABAHE HAa MHTEpeca
U MOTHBAaLUATa TIPH HHKCHEPHHUTE KaJpH C MO-TONSAM IPAKTHYECKH ONHT. BBHOpeKH TOBa, MPAaKTHYCCKHAT
noteHuuan B 3D cpenma Bce omle ce mpoydBa M ce JIOpa3paboTBa ChC ClIeNHATa L€l — Kak Ja Cce H3ION3Ba
KOHKpETHATa TeXHOJIOT U 3a MOJIIOMarane Ha JINYHOCTHOTO yCHhBBPILCHCTBAHE.

Crarusara ¢oKycupa BHUMAHHETO BBPXY H3mon3BaHe Ha OOorareHaTa peasHOCT 3a MPOQECHOHATHO-ITNIHOCTHO
YCBBBpIICHCTBAHE Ha KopaOHHTe MexaHuiu. Oboratenara peamHocT (AR) e wact ot Ha Bupryamnara peamnHoct
(VR) u moxaro B Hest 00y9aeMUsT € ,,JIOTOICH* BbB BHUPTYAIHHUS CBST, OKOJIO HETO — B 00OraTeHaTa peajHoCT, Ce
BIKJAa PEATHHAT CBAT C BUpPTyasHH oOexktu. ClenoBaTeiHO, yCHIMsITa MOraTr jJa Ce HacoyaT B CMECBaHe Ha
BUpTyaJIHaTa Cpeia U B3UMAHETO Ha PEIICHHs B HEsl, C OIUTA OT €HA JeHCTBUTEIHa OOCTaHOBKA U IpEAJiaraHe Ha
1o-1006p MOAXOA NHpH paboTa ¢ peaqHo oOopynBaHe. B mneanHust cnyuyail OW W3riexAato, 4ye BUPTYaIHHTE,
peanHuTe 00CKTH U ACHCTBHATA, KOUTO Ce MpeaNpHeMar, ChIICCTBYBAT U Ce B3UMAT eJHOBPEMeHHO [3].

EnHu oT Hali-Ba)KHHTE LIENM HAa €IHO TaKOBA WHOBATUBHO YIPaXXHEHHE € J]a HaChpyH CIICHHATHOTO M EKHITHOTO
B3aUMOJICHCTBUE MEXAy eKunaxa, padoren B LlenTpamuus moct 3a ynpasneHue (engine control room ECR), u
TO3H, paboTell KOHKPETHO 33 OTCTpaHsABaHE Ha HEM3IpPaBHOCTTA. BbB BpeMeTo, B KOETO ce pabOTH 3aeAHO, YacT OT
eKHIIa MOTAT JIa UMa JOCTBHII A0 CIOJIENICHO IPOCTPAHCTBO C BUPTYaJIHU OOSKTH, JOKATO OCTaBaT OCHOBHO B PEATHHS
cBiT. To3M MOIXOJ € MU3KIIIOUUTEITHO ITOJ30TBOPEH 32 TPEHHPOBKH U YCHBBPLICHCTBAHE, Thi KaTo 00y4aeMHAT B
CHMYJIaTOpHA Cpelia MOXKE Ja HM3I0JI3Ba KOMYHHKaIHs (TOBOP, KECTOBE), HO CHILO TaKa M YCIEIIHO Ja Ce MOTOIH
BBB BHpPTYyallHa cpela, IpHMeceHa ¢ 00oraTeHa peaHoCT, U 1a OCBLICCTBH ,,0TAAICUYCHO ™ ChTPYIHUYECTBO. ToBa €
HOJIOXKUTETHA XapaKTepUCTUKa Ha 00oTraTeHaTa PeajHOCT U MO3BOJISBA YOBEK Ja HE Ce UyBCTBA M30JHMPAH B ¢IHA
cpena, KaTo HAMa JOCTBII 0 PEaJHOTO 00OpYABaHE, a PEaHO MO3BOJABA, OT YUCTO MCHUXOJOTHYECKU (haKTop na
,,Z["l)p)KI/I“ KOHTPOJI HaJZ OGCTaHOBKaTa " J1a uMa pCajJicH MOoTJea BbpXYy ChlIMHATA HA JaJICH HpO6HeM C TCXHHUKaA HUJIN
obopyBaHe.

Tpenaxopst Ha Ppupmata TRANSAS ,, ERS-TehSim5000 nma W3KIIOYUTEIHO BaYKHO 3HAUYEHHE TIPH OOYUSHHUETO B
cneuuansoct “KopabHu ManivHu 1 Mexanu3mu”. TpeHaxopbsT uMa 8 paboTHU MecTa — BCSIKO 003aBe/IeHO C 110 J1Ba
MOHHTOpAa M KOMIIIOTPH, KOHTO Ca BKIIIOYCHH B JIOKAJHA W HMHTEPHET MpEeXa, MYJITHMEIHCH MPOSKTOp,
BUJICOKAMEPH, CBIJACHO CTaHAapTa Ha l3mbiaHuTenHa areHuus “Mopcka aJIMHHHCTpauys’, KaKTO W €IHO
KOMIUIEKCHO MHTETPHPAHO PabOTHO MACTO 3a CKUIHA padoTta — ¢urypa 2. B TpeHa)XOPHUS KOMIUIEKC Ce CHMYIIHpa
paboTarta Ha KopabOeH mporyiacuBeH Komiulekc Ha Product Tanker, main engine: MAN B&W 6S50MC-C u
CHCTEMHTE KbM HEro, KakTo W Ha KOpaOHa eNeKTPOCTaHIHs, BB3AYLIHO-KOMIPECOPHH, MOMIICHH CHCTEMH H
MHCTANALMH, HAa OO0 KOPaOHU CHCTEMH (IPOTHBONOXKAPHH, 0AJaCTHH, CI'bCTEH BB3IYyX, CHCLHAIHH CHCTEMH U
ap.). B cumyrnaTtopa ca 3a0eHM CLEHapuH, KaToO ca Pealn3UpaHd M HAI'BIHO HOBH, OTTOBAapsIM Ha PEalHH
CUTYyalluH, C KOMTO ce CONBCKBAT MHKEHEPHHUTE KaJIpu MpH padoTa B MAlIMHHO OT/EJCHHE Ha TaKbB THUI KOpad
[4,5].

HNucTpykuuuTe ChabpKaT MpoLeaypH, TAKTUKYU U MOCJIEI0BATETHOCT OT ACHCTBHUA 32 BbBEXKJAAHE B €KCIUIOATALIMS
Ha KopaOHaTa KoTeliHa ypenda OT CTYJIeHO ChCTOsIHKE, IIPH HAJTMYMe Ha ejlekTpo3axpaHBaHne — Aalborg MISSION™

OL boiler [2].
A [MoaroroBka npeny cTapTupaHe Ha KOTENHATa ypeaoda.
1) OT rIaBHUAT €KpaH Ha MOHHTOpa ce m30upa OyToH ,,MSB”, mpu KoeTo M3nM3a MOIMEHIO ChC

pasmmyan ommmu. M36upa ce mommerto ,,MSB No 1 GSP” u ce mpaBsT cliefHUTE MPOBEPKH Ha mommHute: ,,No 1
AUX BOILER FEED WATER PUMP” u ,,Nol BOILER WATER CIRC. PUMP FOR E/G ECO”:

O Hanmnuwe Ha 3axpanBane: Jlammata ,,SOURCE” TpsiOBa ma cBeTH, ako HE CBETH Ce€ IPEBKIIOYBA
KJIF0Oua Ha 3aXpaHBaHETO;

ITommute ca B pexum ,,AUTO”: Xbarata mamma TpsOBa ga cBeTH. AKO HE CBETH - HATHUCKA CE

Oyrona ,,AUTO”.
2) AHAJIOTHYHUTE TPOBEPKH ce MpaBAT OT moameHro ,,MSB No 2 GSP” (ot crpannma ,,MSB”)
oTHOCHO ,,No 2 AUX BOILER FEED WATER PUMP” u ,,No 2 BOILER WATER CIRC. PUMP FOR E/G ECO”.
3) OT rIaBHUAT €KpaH Ha MOHHMTOpa ce u3bupa OyToH ,,MSB”, mpm KoeTo M3nM3a MOIAMEHIO ChC

pasiuynn omuu. M36upa ce nogmento ,,MSB No 1,2 440V Feeder” u ce nposepsiBa mpekbeBau ,,AUX. BOILER
POWER PANEL”, Tpsi6Ba na e B mo3uuust ON (4epBeH LBSAT).

B. IToaroroBka Ha mpUIIEKALIUTE KM KOTEJIAa CUCTEMHU.

IlosicHeHust kbM cuUCTeMHUTe: 3eJeHaTa Jjlamia, WIIOCTpUpaHa 10 JaJeH KialaH, I[O0Ka3Ba OTBOPEHO
MOJIO’KEHNUE Ha ChOTBETHHUS KJIaraH.
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I [MoaroroBka Ha mMUTaTeNHATa M HUPKYyJIallMOHHATa cUCTeMH - OT INIaBHUAT €KpaH Ha MOHHTOPA Ce
n36upa OytoH “SYS”, mpu KoeTo u3nu3a NOJAMEHIO ChC pa3iMyHK onuuu. M30upa ce noameno ,,Aux. Boiler Feed
Water System”.

1) ITpoBepka Ha HHBOTO Ha TorLHAT caHABK (Cascade TK). [Tog 50 % ot HHBOTO ce OTBapsi pbUHHSA
kianaH 3a uradue (Cascade TK Make Up Valve);

2) OTBapsiHE HA BCMYyKaTeIHHTE KJIanmaHW Ha muraTenHure mommnu (Main Feed Water P/P Suction
Valves), oTBapsiHe Ha KiIanmaHuTe KbM mapoBogHus koektop (Boiler Feed Water Valves), ako Bede He ca OTBOpEHH;

3) OTBapsiHe Ha BCMYKaTEIHHTE M HAarHETATCNHHUTE KIamaHu Ha nupkyitannoHHute mommu (Circ.
Water Pump Suction Valves, Circ. Water Pump Delivery Valves), oTBapsine Ha kianaHa ot Bojguus Kojekrop (Circ.
Pump Supply Valves), oTBapsiHe Ha BXOJHHS ¥ M3XOJHHUS KIAlaHU OT M KbM HMKoHOMaiizepa (Economizer Circ.
Water Inlet Valve, Economizer Supply Valve, Economizer Outlet Valve), oTBapsiHe Ha BXOIHHs KJamaH KbM
napoBoHuA Kojiekrop (Boiler Supply Valve), ako Beue He ca OTBOpEHH;

1. IMoxroToBka Ha ropuBHata cuctema - OT MIABHUAT €KpaH Ha MOHHTOpA ce u3dupa OyToH “SYS”,
IIpH KOETO M3JTU3a MOJAMEHIO ChC pas3ianmyHu onnuu. M36upa ce moamento ,,FO service For AUX Boiler System”.

1) IIpoBepsiBa ce HUBOTO Ha LUcTepHHTE 3a TexkKo ropuso (LS HFO settling Tk, HFO settling Tk);

2) ITocTaBs ce TPUIOBTHHUAT KJIalmaH B IOJIOKEHHWE OT CHUCTEMara 3a Ju3enoBo ropuso (3 Way
HFO/DO Changeover Valve) - nunust ¢ bAT 1BAT. [Ipy TOBa MOJIOKEHHUE TPUIIBTHUAT KIAMaH KbM CMECHTEIHUS
cpa (3 Way FO Return Valve) aBToMaTHYHO IPOMEHS TIOJIOKCHHAETO CH;

3) OtBaps ce Oaitmacauat kiaman (HFO Heater For AUX. Boiler By-pass Valve) u 3aTBapsiHe Ha
BXOJIHUSI ¥ M3X0oaHMs kiananu Ha HarpeBareis (HFO Heater For AUX. Boiler Inlet Valve, HFO Heater For AUX.
Boiler Outlet Valve);

4) OTBapst ce HarHETATEHUAT KJIAllaH Ha AM3esioBara IomIia 3a mbpBuUyHara ropeika (Ignition MDO
Pump Discharge Valve);

5) 3arBaps ce KianaHbT Ha oOpaTHaTa JIMHHUA OT CMECUTEIHHUS ChJl KbM ropuBHarta nucrepHa (Inlet
Valve TO HFO Settling Tk);

6) OTBaps ce KIamaHbT OT CHUCTEMaTa 3a BB3AYIIHA aTomus3anms (Air Atomizing Supply Valve)-
JIMHUS C CHB IIBSIT;

C. CrapTupaHe Ha KOTeNNa B aBTOMaTH4eH pexuM - KotenrbT Moxe /1a ce crapTupa 1o 2 HaunHa:

I [TepBH HauMH 3a cTapTHpaHe HA KoTena (AUCTAaHIHMOHHO) - OT IJIAaBHUAT €KpaH HA MOHHTOpPA Ce
n36upa OyroH ,,BMCS”, mpu xoeto ce oTBaps ekpaH 3a koHTpox Ha kotena (BURNER OVERVIEW). U3pbpmiBa ce
CJIeIHaTa TOCIIeJOBATETHOCT OT JCHCTBHUS:

1) Hatucka ce 6yron ,,PUMP OVERVIEW” | Hamupari ce B TOpHUS JISB BI'bJI Ha €KpaHa, [Ipu koeto
ce TOsBsIBA M3IJIE] 32 yIpaBJIeHHEe Ha IOMIIH;
2) Hatwucka ce 6yToH ,,Circulation pump 1”, mpu KOeTo U3ckadya JHAIOrOB MPO30PEIL 32 YIIPABICHUE.

W3bupar ce Oyronute ,Start” u “OK”, cnex xoero ce 3arBaps mposopera. [lommnara e craprupana, mpu KOETO
TPUBTrWJIHUKA 10 6yTOHa CC OLIBCTABA B CUHBO,

3) Hatwucka ce 6yToH ,,Circulation pump 2”, npu KO€TO U3CcKaya AAAJIOTOB MPO30PEIL 32 YIIPaBJICHHUE.
Uzbupat ce Oyronure ,,Stand-by” u ,,OK”, crex koeto ce 3aTBaps npo3opemna. [lommnara € B pe)xiM Ha TOTOBHOCT;

4) AHanornyH7 AeUCTBHA U 3a npyrute mommH ( ,,Fuel oil pump 1 (2)”, ,,Feed water pump 1 (2)”;

5) Ot ropHUA JIB BI'BI HA eKkpaHa ce m3bupa Oyrona ,BURNER OVERVIEW”, mosiBsiBa ce ekpaHa
3a ynpaBJICHHE Ha KOTea;

6) Uzbupa ce Oyrona ,.Boiler” , Hamupamnr ce Haj m3bopazeHaTa CUTEMa, IPH KOETO Ce TOsBSBa
JIMAJIOTOB IPO30peEI 32 YIIPABICHUE;

7 Ha pena ¢ ommusita ,,Boiler contrl. mode” ce narucka 6yros ,,Auto”. M36upa ce u 6yron ,,LOW”

mwm ,,HIGH”, upe3 xoero ce m30upa pexxnma Ha HaToBapBaHe Ha KoTena. Cien kKoeto ce Hartucka OyrtoH ,,OK”.
KortenbT cTapTupa v paboTu B aBTOMATHYECH PEXKHM.

8) Cren xaTo HaJIsATaHETO Ha KOTEJIa ce MOBHIIN ce u3bmpa OyToHa ,,SYS” OT raBHHS €KpaH U ce
n3bupa noamento ,,Aux. Boiler Feed Water System”, nmpu koeTo ce oTBapsi cuTeMaTa 3a nuTanue. PhYHO ce oTBaps
[NIABHUS TApeH KIAlaH Ha KOTeNa, CJell KOETO C€ pa3Bexkla mapa 3a HYKHHTE KOHCyMaTopH (u30upar ce ot
moaMeHro ,,Aux. Boiler Steam Service System”).

1. Bropu HauwmH 3a crapTupaHe Ha KoTena (JiokanmHo) - OT TIIaBHUAT €KpaH Ha MOHHTOpA ce M30upa
oytoH ,,ER4”, ipu xoeTo ce OTBaps eKpaH ¢ U3IIIe] Ha KOTea.

BakeH e BbIpOCHT 1 3a Oe30omacHoCTTa. Beekn wieH Ha ekumaka TpsiOBa Jia MpeMHHE ONpeieieH Habop
OT KypCcOBe, CBBbp3aHH ¢ Oe30macHOCTTa. TaM ce pasriiekJaT TCOPESTHYHH U MPAKTHYHU 3aHATHS, HO HE U CUTYaI[HH
Ha KOMOMHauus OT TiIX. B enHa cpena Ha oborareHa peajHOCT, KbJIETO C& CMECBaT €JIeMEHTH Ha TPEHaKOpHATa
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MOJITOTOBKA C Ta3W Ha MpaKTHYecKara, TPsOBa Ja ce Jane cBoOOJa HAa OpUCHTAIUS M JCHCTBUE, B3aMMOJICUCTBHE
MEXIy JEHCTBUTEITHOTO €XKeJHEBUE U aBapuiiHaTa o6cTaHoBKa [6].

OborareHara peaHOCT HE MOXKe Jla ObJie MICATHO PEIICHHE 3a BCEKH MOAXO0I B 000pYABaHEe, HO Ta3H TEXHOJIOTHS
BUHAr# Tps0Ba /1a ce CBhP3Ba C NEJArornIecKUTe eI U HYXKIU Ha MPaKTUKATA.

3aobukansamara cpena TpsOBa 1a ObAe MPecTPYKTYpHUpaHa IO HAYHH, Ype3 KOMTO KOHTEKCTHT Ha OTIMTA ¥ 3HAHUETO
Jla ca B OCHOBaTa Ha 00y4eHneTo. B3anMoielicTBUETO TIPEICTABIISABA, BAMIHA U HA/ICK/IHA OCHOBA 32 TEOpHATa Ha
YUEHHETO BbB BHPTyalHa cpefa. ToBa B3aMMOJEHCTBHE M €KUMHA paboTa € B OCHOBATA Ha M3rPAXKAAHETO HA
KOHILIENTyaJHH MOJIENIM Ha OOMEH Ha ONMUT U HHPOpMAIMsS MEXKIy Te3H, KOUTO ca MOJArOTBEHU IO-100pe
MPAKTUYCCKH U TE3U C TMOBEYEC TCOPETHYHM 3HAHUS. TO3M KOHIICTITYyaJeH MOJEI € CBBP3aH C XPOHOJIIOTUYHOTO
U3rpaxkIaHe Ha YIpaKHEHUE, IPSKO 00BBP3aHO ¢ (YHKIMATA HA SKUIaXKa, MpeMETHAaTa 00JacT, B3aUMOBDPB3KHUTE,

KaKTO M HaJIaraHUTe OTPaHMYCHHS — IOKap B KOopaOHaTa KOTenHa ypenda. MOMEHT OT TaKkbB THII O0y4eHHE IO
60p0Oa ¢ moXxapH B KOTEITHO IOMEIIeHHe, € fajeHo Ha purypa 1 u 2.

\ \\\\ AN

N\ AN

-
W AN

@ur.2 — PaboTeH ekul 3a paboTa BbB BUPTyaJHa/CUMYJIAIIMOHHA Cpe/ia.
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HpeﬂﬂaFaHI/IﬂT Ha4YuH Ha 06yquHe BbB BHUPTYyaJIHa Cpclia MOXKE 1a 6’5].'[6 MNpUuroacH KbM UWHAUBUIAYAJIHU
KOHCTPYKTHBHU U3UCKBAaHUA UJIN 0COOEHOCTH HA CHIIOBATa ype;[6a nopaau (l)aKTa, Y€ YMCHHUETO 3a NPOCTPAHCTBCHA
OpHUEHTAMA € Ba)XC€H KOMIIOHEHT Ha YOBCIIKUTE CIIOCOOHOCTH.

3. 13BOAU U NPEJJIOKEHUS

B 3akimoueHne, MOXeE Ja ce Kaxke, ue MpaKTHYeCKaTa CTOMHOCT HAa TaKbB THUI YIPAKHEHHE U 00pa30BATEIHUSAT MY
edekr ca 3Haunmu. [loHacrosiieM, cMe B eTan Ha ChOMpaHe HAa OMHUT M CUTYaldd OT MPaKTHKAaTa, KOUTO Ja ce
BHEJPAT B o0orareHara CHMYJATOpHA cpela 3a pealHd 00pa3oBaTelHU MOAXOAW. BbIpeku pasHOOOpa3ueTo oT
BB3MOXKHOCTH 3a paboTa ¢ pa3jIMyHH YWICHOBE OT MAIIMHHATA KOMaH/Ia B PEaTHO-BUPTYaIHa Cpea, Ch3aBaHETO Ha
CIICHAPHH M3UCKBA CHIICCTBEHA paboTa u BpeMe. TPyaHOCT ce sABsABa CBBP3BAHETO M KOOPJMHUPAHETO HA PEasTHO
o0opyIBaHE KbM pa3IMYHUTE CUMyJaTopHu Monenu Ha ERS. HampenbkbT B pasBUTHETO Ha pa3IHMYHHUTE
MeTarOTMYCCKH KOHIICTIIUY, TEXHOJIOTHY U MOIXOAU MPHU OOCIYKBaHE HA CHBPEMCHHHU CIIOMAraTelIHd CHUCTEMH U
MEXaHU3MHU HM3UCKBAa HEOOXOMUMOCT OT BCE MO-MamadHO W HEOOXOAMMO 3aIblI00YaBaHE BHB BUpPTyadHATA U
oOoraTeHaTa peaqHOCT MPH HAYalHA M TCPUOJUYHA MOJrOTOBKA HAa WH)KCHCPHU MOPCKH KOMaHIHH KaJpH.
CTpeMexbT € KakTo KbM pa3bupane Ha eekTa OT BUPTyaHaTa U 000raTeHaTa PealHOCT, Taka U KbM H3y4aBaHe Ha
HEOrPaHUYCHUS UM MTOTEHI[HA.

Wma cb3raieny pa3inuvHy MOX0JM U HAUWHK 33 00yYCHHUE 10 OTHOIICHHE Ha KOHKPETHATA HH(GOPMAIHS U YMEHHUSL.
W360pbT HA MHOBAIMK B OOYYEHUETO 3aBHCH OT WHAUBHIYATHUSI TOXO/] 10 PA3THYHUTE TEXHOJIOTUYHU HHOBAIIHH.
OOorareHata peaqHOCT € IOJAXOJ/TEXHONIOT S, KOATO OBpP30 HaMupa MsICTO B OOYYEHHETO, MOAIBPKAHETO H
Pa3BUTHUCTO HA HABUIIK U YMCHUA. HCO6XOHI/IMI/I Ca JOI'BJIHUTCIIHU IMMPOYUYBAHUA U PCUICHUA, CBbP3aHU C pa3sXoJqUuTe
)44 e(beKTI/IBHOCTTa Ha MPUIIOKCHUTC HOBOCTH, KAKTO U o6paTHa BPpBb3Ka OT MCHUHT'OBUTE KOMIIAHWHU, UHCTUTYUUU U
(GbupMu, CBBp3aHU C MOPCKaTa UKOHOMHKA, KOPaOOCTpOCHE, KOPaOOPEMOHT U KopaboruiaBaHe.
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SYNTHESIS OF LOGIC CIRCUITS WITH PROGRAMMABLE LOGIC
CONTROLLER

Antoaneta Hinova
Technical College — Lovech, Bulgaria, hinovi@abv.bg

Abstract: The peculiarities of the synthesis and simulation of logical circuits in the Siemens Programmable logic
controller-LOGO are considered. The idea is particularly suitable for studying logical schemes in non-electronic
technical specialties due to the specifics of work in the programming environment of this type of controllers and the
provided that reduced of the simulation. The main objective is to combine the programming and mastery of the
synthesis of logical circuits.

The program environment of the LOGO Kontroler with its eight basic logic functions and 33 special functions
allows the study and mastering of the schemes even without the physical use of the controller this is one of the
complex controllers, through which are given examples and can be successfully replaced by similar analogues of
other companies. Access to the information could be protected by a password. The range includes power models-DC
12 V; AC/DC 24 V and 115/230 V. For some models in the series, the operating voltage limits are very wide, for
example LOGO! 12/24RC works with voltages from 10.8 to 28.8 VDC, a LOGO! 230RC with voltages from 85 to
265 VAC. The logical module features are 8 digital inputs, LOGO! 12/24RC and LOGO! 12/24RC Two of the
inputs can be configured as analog inputs with a range of 0-10 V. In the event that work with signals 4-20 mA is
required, it is necessary to add a precision resistor parallel to the corresponding input. The resistor must be installed
in close proximity to the terminals of the module, if possibleThe resistor must be mounted in close proximity to the
terminals of the module, if possible. The resistor is 250 cm/0.250 W/0.1%, the input voltage will vary from1to 5 V.
Other features of the series are: 4 relay outputs (for LOGO! 24 transistor, with built-in short circuit protection;
operating temperature range from 0 to + 55 o C; 80 h operation of the internal clock when power is disconnected; 8
logical functions).

Kontroler the Siemens LOGO! Satisfies the requirements for a logical controller for learning purposes on the one
hand and the main criteria for selecting a controller on the other. A compact programmable logic controllers used in
automation as a relay proxy.

It does not cost more than a few relays and its programming is so flexible as connecting the relay. Its only drawback
is the fixed number of inputs and outputs and the small memory for programs and data, but it is especially suitable
for getting acquainted with Logical schemes for training in non-electronic technical specialties.

Keywords: Logic circuits, Fusion, programmable logic controller, simulations used in automation as a relay proxy.

1. INTRODUCTION

The proposed programmable logic controller has 8 inputs and 4 relay outputs, so the synthesized circuits are of this
magnitude. Each set of input signals corresponds to a set of output signals that do not depend on the previous state
of the circuit. In the combination circuits, there can not be a closed loop where a signal from the output of the i-th
component, passing through several other logical elements, arrives at the input of the same i-th element. Input
signals are converted into intermediate and intermediate - in output, i.e., multistage conversion. Delays in the
different steps (steps) lead to a general delay in the -TT scheme. It depends on the speed of the individual logical
elements and the number of degrees. The total delay T determines the minimum time during which the signals at the
input of the circuit can be changed, ie it determines the discrepancy interval.

Fig.1. Figure or the LOGO controller
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2. EXPLANATION

After describing a logical device with logical functions it is necessary to compose its corresponding scheme. If there
are no specific requirements for the element base, the schematic is constructed using the basic logical function
blocks - "And", "Or", "NOT". When evaluating a scheme, the following parameters are considered: number of
elements, number of inputs used, number of steps of the scheme. The connection between the inputs and outputs is

Q1=f1(I1, 12, ... 18); @)
Q2=12(I1, 13, ... 18) @)
Q3=f1(I1, 12, ... 18); 3)
Q4 =4 (11, 12, ... 18). @)

The combination scheme has only one binary output, the state of which 0 or 1 depends on the set input variables,
for example:

P={not[not(11+I2)+I2+not 14] +I12}.{not(11+12)+I13+not 14+not 12} (5)
Q1=P,
If we lay

P1=not(I11+12), @)
P2=not(P1+ 13+l4), (8)
P3=not(P2+12) 9)
P4=notP2+not 12 (10)
P=P3.P4. 11)

It is possible first to build a common functional pattern of the scheme and then proceed to synthesis (fig.2).

Fig.2. A common functional meta- model of the scheme

Through the basic features of LOGO! the logic function described above can be represented by the exemplary
embodiment of fig.3.
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Fig.3. The completed schematic with the basic functional blocks (GF), ready for simulation

The schematic of figure 3 is ready for simulation. The simulation is done virtually in the program environment of
the controller, then transferred to execution in the controller itself. If LEDs are placed on the relay outputs of the
controller, the action of the synthesized logic circuit (Figure 4) can be observed.
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Fig.5 Simulation with three inputs
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3. Generally, when standard (type) elements are used, different schemes of the same function can be built. They will
have a different number of inputs, links, and different complexity. Significant results regarding the optimal synthesis
of logic circuits can be achieved by using the minimal coverage methods of logic functions. With regard to the
application of the schematic examples, the user is allowed to exhibit creativity in his specific technical field of
activity. For example, code converters are combinational schemes that convert an input binary code into a given
source code. The number of inputs and outputs of the transducers may be the same or different. The base of code
converter synthesis is the truth table that matches the input and output code. If there are unused / forbidden /
combinations in the input code, they are used to further simplify the expressions for the source code. If it is
necessary to synthesize a code converter from code 8421 into a cyclic code of Gray, it can be set:

11=Q1 (12)
Q2 =not (11) .12 + I1. not (13)
Q3 = I2.not (I3) + not (12) .13 (14)
Q4 = I3.n0t (14) + not (13) .14 (15)

The solution with the LOGO programmable logic controller is as follows:

Q1

e | BO15

Q =
21
BO12 =
12 & o a2z
! BOOZ2 ( = G-
1

& — B0t Q3
13 BoOS T >1 Q-
1 3 ' =
BO03 =
o lw— o
BO09
14 Baoa — & — ] ®ow7 aa
I B[ | 3 1 Q-
B010 3
&

Fig.8.Code converter

4. CONCLUSION
The viewer of Siemens LOGO does not run unfinished programs.This is his main advantage. If the simulation is not
performed, it is necessary to analyze and adjust the software solution. If part of the scheme works, the simulation
shows, that part of the diagram is lit. In lab models, only the final result is usually present. There is no light
ndication of individual connections.
When the simulation is performed, the action of the scheme is again analyzed whether it corresponds to the practical
task. This is also aided by the built-in weekly clock function block. In the absence of a controller, only its program
portion can be loaded. Button simulation, which closes the normally open contacts and the lights on the outputs, is
very useful to illustrate the action of the program. The simplicity of servicing the LOGO module through a series of
simple practical tasks to master one of its programming modes and, depending on the purpose, to
understand in practice the operation of the basic logic functions.
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USING A TWO-MASS FLYWHEEL ON DRIVE SEWING MACHINES

Stefan Stoychev
Technical college of Lovech, Bulgaria, s.stoychev@abv.bg

Abstract: In the drive of modern machines depending on the engine used, driven mechanisms, frequency and
magnitude of transient processes, vibrations with varying frequency and amplitude occur. In most cases, they are
unacceptable, result in damage to the machine's component mechanisms, need for repair, worsen operating
conditions. One of the ways to reduce harmful vibrations from the drive of the machine is by using screw-spring
systems in the design of clutches, dual-mass flywheels and more. In machine-building constructions, the springs can
be operated either individually or as components of spring loaded systems with a common load. Thus, for a given
load, a desired value of the deformation, stiffness or a special, e.g. broken or non-linear characteristic can be
achieved. There are two main ways of connecting springs to systems - parallel (with the same or different lengths)
and consistently, combinations of these modes are possible. In many cases, the screw springs are required to
withstand very high loads, this leads to larger dimensions of the spring and therefore incompatibility with the
dimensions of the assembled node. In these cases, parallel (multi-directional) cylindrical screw springs are used, in
this way load and small size requirements are provided. The springs are located one at the other, and in order to
remove the twisting of the end supports, they are in a different direction of the turns. The load is absorbed by all the
springs and distributed proportionally according to their stiffness. Upon deformation of the spring, potential
deformation energy is accumulated, but can’t be fully returned to the mechanical system. Losses in a cycle of
loading and unloading of the spring determine its absorbing (damping) capability, which is important for spring
buffers and vibro-insulators. With properly selected and dimensioned spring systems, the large torsional vibrations
generated by the engine are largely neutralized, which protects the machine's mechanisms against damage, prolongs
the period of operation, improves operating comfort. The proposed method is to determine the basic parameters of a
system of springs in the form of a dual-mass flywheel. The flywheel can be successfully used to reduce the harmful
impact of vibrations when driving sewing machines directly.

Keywords: dual-mass flywheel, drive, sewing machine

MN3ITOJI3BAHE HA IMYMACOB MAXOBUK I1PU 3A/IBUKBAHE HA IEBHU
MAIIINMHA

Credan Croiiuen
Texuunuecku konex-JIoseu, P beirapus,s.stoychev@abv.bg

Pe3lome: B 3aiBWKBaHETO Ha CHBPEMEHHTE MAlIMHH B 3aBHCHMOCT OT HM3IOJI3BAHHUS JBUratell, 3aJBH)KBaHU
MEXaHH3MH, YECTOTA M TOJIEMHHA Ha IPEXOIHUTE IPOLIECH BH3HUKBAT TPENTEHUS C Pa3IM4Ha YeCTOTa ¥ aMILIUTY1a.
B moBewero ciy4ail Te ca HENPHEMIIMBH, BOJAT 1O IOBPEAM B CHCTAaBHUTE MEXaHM3MH Ha MallMHATA,
HEOOXOIUMOCT OT PEMOHT, BJIOIIABAaT pAOOTHUTE YCIOBUSL.

E]II/IH OT HAYMHUTC 3a HaMaJIABAHC Ha BPCIHUTE TPCUTCHUA OT 3aABUIKBAHCTO HAa MallvHAaTa € U3IMOJI3BAHC Ha
CUCTEMU OT BUHTOBU IIPYKHWHU BJIM3allld B KOHCTPYKIHUATA Ha CHEAWHUTCIIU, IBYMAaCOBU MaxOBHIM U AOP. B
MAIIUHOCTPOUTCITHUTE KOHCTPYKIIUHU BUHTOBUTE IPYKHUHU MOTaT Ja pa6OT${T CaMOCTOATCIIHO HJIM KAaTO CJICMCHTH
OT CHCTEMH OT NPY>KHHH, HOHACAIIM OOLI0 HaToBapBaHe. I1o TO3M HauWH 3a JAaJ€HOTO HATOBAapBAHE MOXE 1 Ce
MIOCTHUTHE JKeJIaHa CTOMHOCT Ha AedopManysiTa, KOpaBHHATa WM Jia ce IIPOSKTHPA CIIEHAIHA, HAllpHIMep HadyIeHa
WIN HeNMHEHHa, XapakTepucTika. OCHOBHUTE HAUMHHM 33 CBbP3BaHE Ha NPYXHMHUTE B CUCTEMH Ca JIBa - ITapalielIHO
(c emHaKBa WM C pa3InyHa JbDKHHA) U ITOCIE0BATEIHO, KaTO ca Bb3MOXHU M KOMOWHAIINY MEXY T€3U HAaUNHU

B MHoOro ciyyaii ce Hajara BUHTOBHTE NPYXKHMHH JIa TOEMAaT MHOTO T'OJIEMHM HAaTOBapBaHMWS, TOBa BOAM M JIO IIO-
TOJIEMH Pa3MepH Ha INpYXWHAaTa U ChOTBETHO HECHBMECTHMOCT C pa3MepHTe Ha KOHCTpyHpaHHUs Bb3esl. B Te3m
Cily4ail ce M3IOJ3BaT MapajeiHo CBbP3aHu (MHOTOPEIHN) NUJIMHAPHYHE BUHTOBH IPYXKUHH, KaTo MO TO3M HAYWH
Ce OCHUTYpsIBaT U3MCKBAHUS 32 TOBAPOHOCUMOCT M MAJIIKU pasMepH. [IpyKHHHUTE ca pa3IoNoKeH! eHa B Ipyra, KaTo
3a OTCTpaHsABAaHE HAa HAa YCYKBAHETO Ha KpalHHTE ONOpPH, TE ca C pa3InyHa II0COKa Ha HaBMBKUTe. HaTtoBapBanero ce
roemMa OT BCHYKH IIPYKUHH U Ce pa3npe/ielisi PONOPLHHUOHAITHO CIIope]| TAXHaTa kopaBuHa. [Ipu nedopmupaneTo Ha
Ipy>XKHHATA ce aKyMy/upa NOTeHIHa Ha AeOpMallMOHHA €HepIus, HO IOCIeAHaTa He MOXKe Jia Ce OTHaJe M3LSII0
o0paTHO B MEXaHMYHATa cHcTeMa. 3aryOuTe MpH €IWH LIUKBJI OT HATOBApBaHE W Pa3TOBapBaHE Ha IPY)XKHHATA
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ompejeNsAT HeWHara morTbluama (JeMndepupaiia) criocoOHOCT, KOSTO € OT Ba)XHO 3HAUCHHE INPH NPYKHHHHUTE
Oydepu 1 BUOPOU30TaTOPH.

[Tpu mpaBuiaHO MOAGpPaHU M Opa3MEPEHH CHCTEMH OT IPY)KHHU TOJIEMHUTE TOPCHOHHH BHOpaLUH, TEHEPUPAHU OT
JBUTATENs OUBAT HEYTpaJIM3UpPaHH, KOCTO MPEAIa3Ba MEXaHH3MHUTE Ha MallMHATA OT MOBPEAa, yIbIDKaBa Ieprona
Ha TAXHATa eKCIUIoaTalus, mogoopsBa koMm¢popTa mmpu padora.

B npennaranara pa3zpaboTka € IpeaoKeH METO 32 OIpeesIssHe Ha OCHOBHHUTE [TapaMeTpu Ha CHCTeMa OT IIPYKHHH
BIM3alIM B ChCTaBa Ha JABYMAacoB MaxOBHK. MaxoBHKa YCIICIIHO MOXKe na ObJe W3IOJ3BAaH 3a HaMallsiBaHE Ha
BPEAHOTO BIMSHHE Ha BUOpALMHUTE IPH AUPEKTHO 3aJBHKBAHE HA IEBHHU MAIIHHU.

KaiouoBu qymm: 1BymMacoB MaxoBHK, 3a/[BIJKBaHE, [IIEBHA MalllMHa

1.BbBEJIEHUE

W3non3BaHeTo Ha JBYMAacoB MaxOBHK € CPaBHHUTEIHO HOBa  KOHIENIMS 32 IOracsiBaHe Ha BHOpauMUTE B
3a[BH)KBAHETO Ha ONpe/ieieHa MallliHa.

JlBymacoB (neMmndepeH) MaXxoBUK, IPEICTaBIsBA JABa ChEIUHEHH MIOMEXIY CH JIHCKa, Ype3 MEXaHH3bM, ChCTOSII]
ce OT MPYXMHU. MaXOBUKa BHHATH € CHIIACYBaH ChC CHOTBETHHS MOJEI IBUTATEN U MEXaHIN3MH Ha MAaIlIHATA.

B KoHCTpyKummsATa Ha ABYMacOB MaXOBHK BIIM3aT BHHTOBH NPYXXHHH, KOUTO MOTaT Ja pabOTIT CaMOCTOSTEIIHO
WIA KaTo €JEMEHTH OT CHCTEeMH OT MpPY)KHHH, MOHAcAMH oOImo HartoBapBaHe. [Io TO3M Ha4yWH 3a HaIeHOTO
HATOBapBaHE MOXE Jla C€ MOCTUTHE JKeJIaHa CTOMHOCT Ha aedopMalusiTa, KOpaBHHATA WIIH CIICIaHa, HalpuMep
HadyIeHA WM HEeNWHElHa, XxapakTtepuctuka. OCHOBHHUTE HAYMHU 32 CBBP3BaHE HA MPYKUHHUTE B CHCTEMH Ca JIBa -
napajiesiHo (C eJHaKBa WJIM C pa3jidyHa JbJDKWHA) M MOCJIEJOBATEIHO, KaTO ca Bb3MOXKHU M KOMOMHAIIMH MEXKIy
Te3U HAYUHH.

Ilenta Ha pa3paboTkara € Aa ce MPeUIoKU METOIUKA 3a IIpecMATaHE Ha MapajielIHO CBbP3aHU BUHTOBU IPY>KUHU
BIIM3AIlM B ChCTaBa Ha JByMacOB MaXOBHK Ha IIEBHA MAaIIHHA.

2. UI3JI0KEHUE

I[1pu ceBpeMeHHTE 3aIBIDKBAHMS Ha MIEBHUTE MAallIMHK Ca CE HAJIOXKUIIU JIBE CXEMH:KIaCHYEeCKO 3aBrKBaHe (¢ur.1)
u IUpeKTHO 3amBrxsaHe (¢wur.2).Jlpu kmacndeckoTo 3aABMKBAHE YacT OT BHOPAIMUTE OT E€ICKTPOABUTATENS 6 ce
HaMaisBaT IMOCPEICTBOM HAJMYHETO HAa ChbeANHUTEN 4,5 1 peMbyHa npenaska 1,2,7.

IIpn nupexkTHOTO 3aIBWKBaHE ABUTATENsI | € CBBbp3aH IUPEKTHO KbM TJIABHMS Bl Ha MalWHata3, BHOpanuurte
0cOOCHO TIpHM TPEXOAHUTE NPOLECH Ha pa3sBbpTAaHE M CHHMpaHe JocTHrar BHCOKM HuBa. C IIen mpeamnasBaHe
MEXaHM3MHUTE Ha MalllnHaTa OT TMOBpPEeAa, YIbDKaBaHE NMEpHOAa HAa EKCIUIoATalus U MmojoOpsiBaHe Ha KomdopTa
npu paboTa e yIauyHo MU3IOJI3BAHETO Ha IByMacoB MaxoBuK 2.(¢dwur. 3, pur.4).

8 7

="

(17 nk
. E\\ .1\\2

@wr. 1. Knacuuecka cTpyKTypHaTa
cXeMa Ha eJIeKTpO3aJBUKBaHE Ha IEBHA MAlllMHA @ur. 2. lupekTHO 3aABM)KBAHE Ha IIEBHA MaIllWHA

Ha ¢urypa 3 e mokasan obuus Buj, a Ha purypa 4 mppBUYHA U BTOPUYHA Macca Ha IBYMacOB MaxOBHK
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@ur. 3.0011 BU HA TBYyMacOB MaXOBUK Our.4.1IppBUUHa U BTOPUYHA Macca Ha JByMacOB MaXxOBUK

B MHOro cnydaii ce Hajmara ydacTBAaI[UTE B KOHCTPYKIUSITA HA MAXOBHKAa BHHTOBH IMPYKHUHU Jla [OEMAT MHOTO
roJIeMH HATOBapBaHMs, TOBa BOAU M JIO TO-TOJEMH Pa3MEpU Ha MPYKHUHATA U CHOTBETHO HECHBMECTHMOCT C
pasMmepuTe Ha KOHCTpyupaHus Bb3en [2]. B Te3u ciyuail ce W3MON3BaT mapaieiiHO CBbp3aHH (MHOTOPEIHH)
UUIHHIPUYHE BUHTOBU TPYXuHH (PUr.5), KaTo M0 TO3M HAYMH CE OCUTYPSIBAT M3UCKBAHUS 32 TOBAPOHOCUMOCT U
Mauku pazmepu. IIpyKHHUTE ca pa3ooKEeHHU eHa B APYra , KaTo 3a OTCTPaHsSBAaHE HA HA YCYKBAHETO HA KpalHUTE
OTIOpH, T€ Ca C pa3jIMyHa MOCOKA Ha HaBUBKUTE. HaToBapBaHETO ce moeMa OT BCHUYKH MPYKUHHU M CE Pa3mpe/esis
MIPOTIOPIIMOHAIIHO CIIOpE]] TAXHATA KOPaBHHA.

IIpu nedopMupaneTo Ha MpyKMHATA Ce aKyMyjHpa MOTCHIHMATHA NeGOpPMAIMOHHA €HEPrHsl, HO IMOCJIeIHATa HE
MOXE Jla ce OTHane M3LsIo oOpaTHO B MeXaHMYHATa cucTeMa. 3aryOuTe Npu eIuH IMKBJI OT HaTOBapBaHE U
pa3ToBapBaHe Ha NpYXKHMHATa ONpenelsIT HeifHaTa morplnama (nemmdepupania) ciocoOHOCT, KOATO € OT BaKHO
3HAYCHUE MPU NPYKUHHUTE Oydepu u BuOpousonaropu [1,2,3]. [Topamu Te3u 0COOCHHOCTH CBBP3aHU MPYKUHU CE
M3M0JI3BaT B aBTOMOOMIIOCTPOCHETO, KATO ChCTABHA YACT OT ChEUHUTEIH, [BYMACOBH MaXOBHIIH H JIP.

&

D
=
=
=

®@ur.S. [TapanenHo nelcTBa BUHTOBU IPY>KUHU

Cxemara Ha HaTOBapBaHE M OCHOBHHTE MapaMEeTpPH Ha MapajielHO CBBP3aHU IMUIMHAPHYHN BUHTOBH IPYXUHH ca
MOKa3aHu Ha Qur.6 .
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®ur.6.Cxema Ha HaTOBapBaHe U OCHOBHU MapaMeTPH Ha MapajeHo CBbP3aHH LIIMHAPHYHI BUHTOBU
npyxusu:P,-061ma HaToBapBama cuna;d-quaMeTbp Ha TeITa Ha Ipy)KuHaTa;D,-1uaMeTsp Ha IpyKuHaTa, A-
panuaiiHa XnabuHa MeXIy NPYyKUHUTE.
3a mpaBwiIHaTa UM paboTa, criopen [2] TpsOBa a ca Cra3eHH CIICAHUTE U3UCKBAHUS:

Do
-o6mara cuna P, (Py=1,2P,) na xommnnexra npysunu TpsaGBa 1a e paBHa Ha CymaTa OT CHJIMTE Ha BHHIUHATA 1

BbTpemHa npyxuna, P =P1+P; ;

p_b

p n , KbJICTO: PZ -CyMapHaTa CcuJia 3aBUC€lIa OT BbPTALIUAT MOMECHT Ha CJICKTPOABUTATEISA U PA3CTOAHUETO

-ennaksn unaeken | =l =1, u ycyxsamm yewms T = T = T, npu u3kmodeHo HatoBapeane, | =

Ha HPY)KI/IHHI/ITe KOMIIJICKTHU OT OCTTaA Ha B’preHe, n-6pO$IT KOMIIJICKTHU Hp}’)KI/IHI/I.
-AbJDKWHATa Ha HPY)KI/IHI/ITe Ja € €IHAaKBa,
-MEX/ly HABMBKHUTE Ha CHhCTABHUTE MPYKUHU TPsOBa Na uMa paauanHa xnabuna A=0,5(d;-d,), kosTO Mmo3BoIsiBA
cBoOOIHA epopManns Ha IPYKUHATA.
i o
8Pki B 8P, ki

OT yCIIOBHETO 32 eIHAKBH yCyKBamy ycumust, ¢ — 01 — Ty = = T.

adf  ad;

1 2
P, = Pa(jzz (1)
4i+2
4i-3
Oramave, e A=05(d, —d,) u 2A=(D,, —d,)—(D,, —d,) re
d,—d, = (D01 _dl)_(DOZ +d2)

Otram D01 — 2d1 = D02 WA |d1 — 2d1 = |d2 .

K -xoe()HIIeHT XapaKTepu3upall BUHTOBaTa Tpyskuna , K =
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dz (i _ 2)
3amMecTBaiiku d_ = ] B (1) , monyuaBame
1
. 2
o' _PRli-2)
2 i 2 (2)
O6maTa cujia Ch3aBaHa OT KOMIUIEKTA NPYKUHH €
- 2
, (i-2)
Pp = Pl 1+ i2 , CBOTBETHO
rs2
N [ ©)
17 . . 2
i +(i-2)
AHaHOFH‘IHO HaMUpaM€ U3YUCIIMTCIIHATA CHUJIa HAa BbHIIIHATA MPY>KHWHA
s2
P,

12

i2 | (I _ 2)2 M BBTPEIIHATA P2 = Pp - Pl

Io cunara Pl W3YHCIIIBAME OCHOBHHTE ITapaMeTpH Ha BBHIIHATA MIPYKHUHA (IUaMEThp HA IPYXHUHATA, THAMETHD
Ha MPY>KUHHUS TEJl, CThIIKA Ha MPY>KUHATa B CBOOOHO CHCTOSIHKE, IBJDKUHA Ha IIPY)KHHATa B CBOOOHO

ChCTOSIHKE, pa0OTHU HABMBKH HA MPY)KUHATA ), CIIC] KOCTO ONpPEACIsIME DO o U d 2 Ha BBTPEIIHATA O CJIEJHHUTE

3aBUCHUMOCTH:
D
Dy, = Dy, —2d, u d, =% (4)

[Ipu npy>XUHHA, KOUTO ca HATOBApEHH C MEPHUOTUYHO MPOMCHIINBA CHJa C M3MCHEHHE Ha HATOBApBAHETO MEXKIY
elHA MHHUMallHA W €JHa MaKCHMaJHa CTOHHOCTH, HAalPEeXCHHsATA B MaTephaja Ha MpyXHHATa CBIOIO ca
MIPOMEHIIBH U TSAXHOTO JCWCTBHE BBHB BPEMETO BOIH IO IMOSBa Ha yMopa. B To3u ciuywail e HEoOOXoamMo Ia ce
OTpeNied AMHAMUYHIAT KOS(QHUIMEHT Ha CUTYPHOCT 10 TaHTEHIMaTHU HanpexeHus.[Ipu chBmagane Ha dectoraTa
Ha IIUKJIMYHOTO HATOBapBaHEe ChC COOCTBEHATA YECTOTA HA MACOBATa CUCTEMa MPY>KWHA-KOHTAKTYBAIIl C Hesl IeTaiI,
HACTBIIBA PE30HAHC, MPHU KOWTO paboTaTa Ha cHCTeMara CTaBa HEBB3MOXxHA. HennHelHaTa XapakTepHCTHKa Ha
Mpy’XKMHaTa HaMaJsiBa OMACHOCTTa OT pPE30HAHCHM KoJieOaHWs. AHTHpE30HaHCHaTa NpPOBEpKa ce IMpaBH IO
M3BECTHUTE 3aBUCUMOCTH Ha JMHAMHKATA.

3.3AK/IIOYEHUE

IpeanoxkeHa € METOAMKA 3a MpPECMATAaHE HA MapajelHO CBbP3aHU BUHTOBU NPYXUHU U3IOJI3BAHH B
MAaIIHHOCTPOCHETO, ChOoOpa3eHa ¢ 0COOCHOCTHTE, PAOOTHHS PEXUM U HATOBAPBAHUSITA HA MPOMUIIUICHH IEBHU
MAIlUHH.

OmpejeneHn ca OCHOBHHTE W3WUCKBAHMS KbM CHCTEMAaTra OT TMPYXUHH TapaHTHPALlM OPaBHIHOTO UM
B3aMMOJICHCTBHE C 3aJIBH)KBAIIMST SJICKTPOABUTATE] U 3aBIDKBAHITE MEXaHU3MH HA IICBHATA MAIIUHA.
[Ipunaranero Ha CHUCTEMH OT NPYKUHH, TOA (GopMa Ha IBYMAacOB MAaxOBHK, HEYTpPalU3Upa TOPCHOHHHTE
BHOpAIy, TeHepUpaHu OT ABUTATeNsd. [IpaBMIIHO MPOEKTHpPAaHW M W3YUCICHH, T€ MPEeMaxBaT BB3MOXKHOCTTA 3a
u3MnajiaHe Ha CUCTeMara B pe30HaHC.

W3non3Banero Ha JABYyMaCOB MaxOBHK B yCTpOﬁCTBOTO Ha NI€BHA MallWHa IpEAra3Ba MEXaHNU3MHUTE Ha MalllMHATa
OT MOBpena, yAbJhKaBa MeproJia Ha TAXHATa eKcIuioaTanus, moaoopsasa komdopra mpu padora.

JUATEPATYPA
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NEWS ABOUT DYEING POLYAMIDE WITH UNCONVENTIONAL DIRECT DYE

Milena Nikodijevic
Higher Technological and Artistic Professional School Leskovac
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Higher Technological and Artistic Professional School Leskovac
Nemanja Vuckovic
Higher Technological and Artistic Professional School Leskovac
Miodrag Smelcerovic
Higher Technological and Artistic Professional School Leskovac, Serbia, msmelcerovic@yahoo.com

Abstract: News about the process of dyeing a polyamide yarn with unconventional direct textile dye, which is
conventional for dyeing cotton yarns have described in this study. An attempt to polyamide yarn dyeing with this
type of dye in laboratory is done in order to create realistic possibilities for application in industrial conditions.
Polyamide is a chemical fiber obtained from synthetically produced polymers, while direct dyes are sulphonated azo
compounds: derived from benzidine and his derivates or type of amine diaminostylene and others. In the
experiment, the samples of polyamide yarn with linear density of 6,6 tex (units for fineness) has used. The yarn has
dyed with a direct dye of a specific structure that has a predisposition to connect to this fiber. Dyeing time with
continuous mixing was 5, 10, 15, 25 and 40 minutes. Also, in dyeing solution, to achieve a certain pH solution,
acetic acid is added. The applied dye is marked like a C.l. Direct Brown 2 (azo-dye). The constant bulk of solution is
contained concentrations of dye 10, 30, 50, 70 and 100 mg/dm?. Samples were dyed at a temperature of 90 °C. The
spectrophotometer (Cary 100 Conc UV-VIS, Varian) was used to measure the adsorption of aqueous dyed solutions
and to calculate an unknown dye concentration in the solution based on the calibration curve. The degree of dye
exhaustion and the amount of adsorbed dye were calculated. The degree of exhaustion at all concentrations, for
different dyeing time after 40 min was 80 %. The time of length of contact between the absorbent and the adsorbent,
for different concentrations of used dye, results in a higher degree of exhaustion. Noticeable is continuity in the
changes in the amount of adsorbate on the adsorbent with the increase of the initial concentration and time, i.e. a
bigger amount of dye in the solution or longer dyeing time contribute a higher amount of adsorbed dye per unit mass
of the adsorbent. Freundlich's model in the form of nonlinear or linear isotherms proved to be the most effective in
the simulating the polyamide dyeing. High functionality of the variables was detected, the coefficient of
determination was 0,95. Dyeing of polyamide with direct dye expands the dye spectrum that can be dyed the
polyamide yarns. Dyeing of the yarn at a higher temperature gives better results than dyeing at a lower temperature.
The results of this research with achieved efficiency indicate the possibility of a different approach in the dyeing the
polyamide yarn with direct dyes, in order to further development of the industrial process. For better results, it
necessary to carefully select the compistion of the bath and the method od dyeing, to elaborate the phase of dyeing
to achieve good dyeing of fiber. It has been shown that dzeing at a higher temperature increases adsorption of dye. It
has been determined that dyeing - adsorption depends on the contact time and the initial dye concentration.
Keywords: direct dye, polyamide yarn, dyeing, Freundlich's model.

NOVOSTI KOD BOJENJA POLIAMIDA NEKONVENCIONALNOM DIREKTNOM
BOJOM

Milena Nikodijevié¢

Visoka tehnolosko umetnicka strukovna skola Leskovac, Srbija
Dragan Dordevi¢

Visoka tehnolosko umetnicka strukovna §kola Leskovac, Srbija

Nemanja Vuckovié
Visoka tehnolosko umetnicka strukovna §kola Leskovac, Srbija

Miodrag Smelcerovié
Visoka tehnolosko umetnicka strukovna $kola Leskovac, Srbija, msmelcerovic@yahoo.com

759



KNOWLEDGE - International Journal
Vol.31.3
June, 2019

Apstrakt: U ovom radu su prikazane novosti vezane za proces bojenja poliamidne prede nekonvencionalnom
direktnom tekstilnom bojom koja je uobi¢ajena za bojenje pamuénih preda. Pokusaj bojenja poliamidne prede ovim
tipom boje u laboratoriji izvodi se u cilju stvaranja realne moguénosti za primenu u industrijskim uslovima.
Poliamid je hemijsko vlakno dobijeno iz sintetski proizvedenih polimera, dok su direktne boje naj¢esce sulfonovana
azo-jedinjenja: koja su izvedena iz bendizidina i njegovih derivata ili amina tipa diaminostilbena i dr. U
eksperimentu su koriS¢eni uzorci od poliamidne prede poduzne mase 6,6 tex (jedinica za finoc¢u). Preda je
podvrgnuta bojenju direktnom bojom specifi¢ne strukture koja ima predispoziciju vezivanja za ovo vlakno. Vreme
bojenja uz neprekidno mesanje, iznosilo je 5, 10, 15, 25 i 40 minuta. Takode, u rastvoru za bojenje, za postizanje
odredenog pH rastvora, dodata je sircetna kiselina. Primenjena boja nosi oznaku C.I. Direct Brown 2 (azo-boja).
Rastvor u konstantnoj zapremini sadrzao je koncentracije boje 10, 30, 50, 70, 100 mg/dm?®. Uzorci su bojeni na
temperaturi od 90 °C. Spektrofotometar (Cary 100 Conc UV-VIS, Varian) je upotrebljen za merenje apsorbancije
vodenih obojenih rastvora i izradunavanje nepoznate koncentracije boje u rastvoru i izradu kalibracione krive.
Izracunati su stepen iscrpljenja boje i koli¢ina apsorbovane boje. Stepen iscrpljenja pri svim koncentracijama, za
razli¢ito vreme obojenja posle 40 minuta iznosio je 80 %. Vreme ili duZina kontakta izmedu absorbata i adsorbenta,
za razli¢ite koncentracije koris¢ene boje, dovodi do veceg stepena iscrpljenja. Uocen je kontinuitet u promenama
koli¢ine adsorbata na adsorbentu sa porastom pocetne koncentracije i vremena, tj. veéa koli¢ina boje u rastvoru ili
duze vreme bojenja doprinose vecoj koli¢ini adsorbovane boje po jedinici mase adsorbenta. Freundlich-ov model u
obliku nelinearne ili linearne izoterme pokazao se kao najefikasniji u simuliranju bojenja poliamida. Uocena je
visoka funkcionalnost promenljivih, koeficijent determinacije je 0,95. Bojenje poliamida direktnom bojom prosiruje
spektar boja kojima se moze bojiti poliamidna preda. Bojenje prede na viSoj temperaturi daje bolje rezultate od
bojenja na nizoj temperaturi. Rezultati ovog istrazivanja postignutom efikasnos¢u nagoveStavaju mogucénost
drugacdijeg pristupa u bojenju poliamidne prede direktnim bojama, a sve u cilju daljeg razvoja industrijskog procesa.
Za bolje rezultate, potrebno je paZljivo odabrati sastav banje i na¢in bojenja, razraditi fazu bojenja da bi se postiglo
dobro obojenje vlakana. Pokazano je da je bojenje na vi$oj temperaturi poveéava adsorpciju boje. Utvrdeno je da
bojenje - adsorpcija zavisi od vremena kontakta i poc¢etne koncentracije boje.

Kljuéne reci: direktna boja, poliamidna preda, bojenje, Freundlich-ova izoterma.

1. UvOD

Polikondenzaciona sinteticka vlakna imaju veliki znacaj za tekstilnu industriju. Izraduju se od polikondenzacionih
makromolekularnih materija postupkom izbrizgavanja iz istopljene mase. Prema hemijskoj konstituciji,
makromolekula sintetizovane polikondenzacione materije razlikuju se poliamidna, poliesterska i druga vlakna.
Poliamid je hemijsko vlakno dobijeno iz sintetski proizvedenih polimera. Vlakna se postupkom polimerizacije
proizvode pomocu polimernih osnovnih materijala. Putem polimerizacije dobijamo vlakna debljine nekoliko
milimetara koja se dalje rezu u zrnca [1].

Po svojim hemijskim i fizi¢ko - mehanickim osobinama, poliamidna vlakna predstavljaju most izmedu hidrofilnih -
prirodnih i hidrofobnih - sinteti¢kih vlakana. Upravo zbog toga bojenje ovih vlakana moguce je izvesti Sirokim
asortimanom boja u velikom spektru nijansi. Strukturu poliamida karakteri$e anizotropna raspodela funkcionalnih
amino grupa §to se u bojenju manifestuje negativnom pojavom tkz. ,,efekta prugavosti”. Problem prugastog bojenja
je narodito osetljiv kada se za nijansiranje koristi mesavina boja razli¢itog afiniteta [2].

Direktne boje su uglavnom sulfonovana azo-jedinjenja: koja su izvedena iz bendizidina i njegovih derivata ili amina
tipa diaminostilbena i dr. Rastvorljivost ovih boja u velikoj meri zavisi od hemijskog sastava, posebno do sadrzaja
sulfonskih grupa u molekulu [2].

Bojenje poliamidnih vlakana posebno ili u meSavinama sa drugim vlaknima vr$i se pretezno kiselim bojama.
Posebna karakteristika ovog sistema je nagla adsorpcija boje odmah po potapanju materijala u rastvor za bojenje pri
relativno niskim temperaturama, $to ¢esto dovodi do neravnomernih obojenja [2].

U ovom radu su prikazane novosti vezane za analizu bojenja poliamidne prede nekonvencionalnom direktnom
bojom. Cilj ovog istrazivanja je razvoj postupka bojenja poliamidnih vlakana direktnom bojom na laboratorijskom
nivou sa teznjom da se to primeni u industriji.

2. EKSPERIMENTALNI DEO

Materijal: U eksperimentalnom delu koris¢ena je neobojena poliamidna (PA) preda, poduzne mase 6,6 tex. Preda je
namotana u kanure, a zatim je spovedeno merenje na analitickoj vagi i bojenje.

Bojenje: Bojenje je izvedeno u staklenim erlenmajerima u kojima je smestena poliamidna preda u rastvoru siréetne
kiseline i direktne boje. Erlenmajeri su postavljeni na reso radi bojenja u toku odredenog vremena. Vreme obrade uz
neprekidno mesanje, iznosilo je 5, 10, 15, 25 1 40 minuta. Koli¢ina dodate siréetne kiseline iznosila je 0,1 ml.
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Kori$¢ena boja je C. 1. Direct Brown 2, slika 1. Rastvor u konstantnoj koli¢ini sadrzao je koncentracije boje 10, 30,
50, 70, 100 mg/dm?®. Temperatura na kojima su bojeni uzorci iznosila je 90 °C.

Po zavrsetku bojenja, uzorci su odmah odvojeni od rastvora i oprani. Apsorbancija je merena na maksimumu talasne
duZine za boju (440 nm), kori$¢enjem spektrofotmetra (Cary 100 Conc UV-VIS, Varian). Izmerena apsorbancija je
iskoriSena za pravljenje kalibracione krive i odredivanje nepoznatih koncentracija boje u rastvoru tokom bojenja.

C
Slika 1 Struktura primenjene boje Direct Brown 2 (molarna masa 627,54 g/mol, formula C29H19N5Na207S)

Primena i svojstva boje: svetlo crvenkasta braon boja. Smedi prah. Rastvorena u vodenom rastvoru je svetlo
crvenkasto braon nijanse, rastvorena u etanolu je svetlo crvena, rastvorena u acetonu daje svetlo crvenkasto braon
nijansu, nerastvorljiva u drugim organskim rastvaracima. Pod uticajem sumporne kiseline daje ljubicastu nijansu,
razredena daje svetlo crvenkasto braon nijansu. U rastvoru za bojenje uz pristustvo hlorovodoni¢ne kiseline daje
tamno braon nijansu; U gustom rastvoru natrijum hidroksida daje narandzasto braon nijansu. Bojenje celuloznih
vlakana na temperaturi od 60 do 80 °C je poZeljno, a tretiranje bakar sulfatom nakon bojenja moze poboljsati
postojanost boje. Uglavnom se Koristi za bojenje pamuka, bojenje celuloznih vlakana, direktno Stampanje i bojenje
koze.

Stepen iscrpljenja boje izracunat je pomoc¢u obrasca [3]:

. - C, -C
Stepen iscrpljenja = OC Lx100 (%)

1)
gde su: Cy i C, mg/dm®, pocetna i koncentracija boje u vremenu t.
Koli¢ina apsorbovane boje dobijena je preko jednacine [3]:

)

gde su: g, (mg/g) masa apsorbovane boje po jedinici mase u vremenu bojenja t; g. (mg/g), masa apsorbovane boje po
jedinici mase u ravnotezi, C, (mg/dm?), pogetna koncentracija boje; C; (mg/dm?) koncentracija boje u rastvoru u
vremenu bojenja t, C, (mg/dm?®), ravnotezna koncetracija boje u rastvoru; w (g) masa uzorka i V (dm?) zapremina
rastvora za bojenje.

Freundlich-ov model-izoterma je prikazan slede¢om jedna¢inom [3]:

Inqe=Ian+1~InCe ®)
n

WM i h konstante karakteristi¢ne za predvideni sistem: adsorbent, absorbat i rastvarac.

gde su: Kg (mg/g)-(dm*/mg)
3. REZULTATI I DISKUSIJA

Na slici 2 prikazane su fotografije poliamidne (PA) prede pre bojenja (a) i posle bojenja (b) u rastvoru CH3;COOH i
direktne boje. Primetno je da je poliamidna preda neravnomerno obojena. Pri potapanju uzoraka u rastvor, boja se
brzo apsrobovala, Sto uzorkuje efekat prugavosti i preda ostaje neravnomerno obojena.
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Slika 2 Izgled PA vlakana pre (a) i posle bojenja (b) braon bojom

Na slici 3 prikazan je dijagramima, stepen iscrpljena pri svim koncentracijama za razli¢ito vreme obojenja kao i
stepen iscrpljenja tokom vremena kontakta pri razli¢itim poéetnim koncentracijama. Posle 40 minuta bojenja PA
prede, iznosi oko 80 %, $to je veoma blizu standardnom nacinu bojenja (konvencionalnom bojom) sirove PA prede
na vi$oj temperaturi.

Prisutan je kontinuitet u promenama tokom rasta poéetne koncetracije boje, tj. sa porastom koncentracije, smanjuje
se stepen iscrpljena boje, po jedinici mase adsorbenta - prede.

Sa rastom koncentracije boje u rastvoru, u poc¢etku se javlja nesto veci porast procenta iscrpljene boje, da bi na kraju
bojenja ovaj porast bio veoma blag.
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Slika 3 Uticaj pocetne koncentracije boje i duzine bojenja na stepen iscrpljenja boje od strane PA prede

Takode, prisutan je kontinuitet u promenama tokom vremena, tj. duze vreme doprinosi ve¢em stepenu iscrpljenja. U
pocetku, kod nizih koncentracija, javlja se veci procenat iscroljene boje i taj trend se odrzava tokom celog procesa
bojenja. Linearni delovi krive odrazavaju difuziju u povrSinskom sloju dok delovi platoa na krivoj, odgovaraju
difuziji u porama.

Kako je rastao napon u prethodnoj obradi, povecavala se i1 koli¢ina iscrpljena boje iz banje tokom bojenja. Za
difundovanje molekula boje untar vlakana, mora se formirati slobodna zapremina u unutrasnjosti. Takode, termalno
pomeranje molekulaskih lanaca direktno je povezano sa ja¢inom polimernog supstrata, tj. brza difuzija boje postize
se u meksSim supstratima polimera.

Rezultati promene adsorbovane koli¢ine adsorbata (boja) na adsorbentu (vlakno) za razli¢ite pocetne koncentracije i
vreme bojenja prikazani dijagramima, na slici 4.

Prisutan je kontinuitet u promenama tokom rasta pocetne koncentracije i vremena, tj. veca koli¢ina boje u rastvoru
ili duze vreme bojenja pridonose vecoj koli¢ini adsorbovane boje po jedinici mase adsorbenta, tj, pri najve¢im
pocetnim koncentracijama boje i najduzem vremenu bojenja, deSava se i najveca adsorpcija.
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Slika 4 Adsorbovana boja po jedinici mase PA prede u odnosu na poéetnu koncentraciju i vreme bojenja

Posto je ukupna povrsina vlakana veéa od spoljasnje povrsine, molekulu boje ¢e se brze adsorbovati u toku bojenja
nego prisutni dodaci. Zbog toga ¢e se poremetiti dinamicka ravnoteza rastvora, a agregati boje ¢e se razloziti na
molekule i ponovo uspostaviti vezu u rastvoru. Proces adsoprcije se nastavlja do trenutka dok se ne uspostavi
ravnoteza izmedu koncentracije boje u rastvoru i koncentracije boje u vlaknu. Izoterma adsorpcija je od velikog
znacaja za istrazivanje procesa bojenja.
Analiza izotermnih podataka njihovim uklapanjem - fitovanjem preko razli¢itih izotermnih jednacina, vazna je zbog
pronalazenja pogodnog modela koji se moze koristiti za kontrolisanje procesa bojenja. U ovom istrazivanju korisé¢en
je izotermni model Freundlich-a, za uklapanje - fitovanje eksperimentalnih ta¢aka uz pomo¢ softvera OriginPro.
Adsorpcione izoterme su neophodne su za projektovanje adsorpcionih sistema, kao i predvidanja ponaSanja u¢esnika
adsorpcionih procesa. Postoje razli¢iti modeli za opisivanje adsorpcione ravnoteze, a ovde su odabrani oni koji se
uglavnom primenjuju za sli¢ne sisteme [3, 4].
Slika 5 prikazuje Freundlich-ovu izotermu, koja je izvedena uz pretpostavku postojanja heterogenosti povrsine sa
neravnomernom distribucijom toplotne sorpcije na povr$ini. 1z ovog dijagrama se vidi visoka funkcionalnost
promenljivih (R?=0,95). Na osnovu nagiba i odsetka odredene su Freundlich-ove konstante, a preko njih vrednovana
podobnost modela za opisivanje proces adsorpcije kori§¢ene boje na PA predi.

3.2

1.2+

0.8 T T T
0.8 1.0 12 14

Ln(C,)
Slika 5 Linearni oblik Freundlich-ove adsorpcione izoterme za sisteme direktna boja - PA preda
U tabeli 1 prikazane su vrednosti, adsorpcionih parametara, analiticki izrazi adsorpcionih izotermi, i vrednosti
koeficijenta determinacije R%
Prema rezultatima iz tabele 1, primecuje se visoka vrednost, S§to ukazuje na veliki procenat sume kvadrata
odstupanja vrednosti varijable od aritmeticke sredine. U postupku odredivanja Freudlich-ovih konstanti, Kg i n,
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L]
Freundlich-ov model znacajno prati eksperimentalne podatke i moze biti prihvatljiv za adsorpciju boje na PA predi.
Kr koristi se kao relativna mera kapaciteta apsorpcije. Veca Kg vrednost ukazuje veéi kapacitet adsorpcije.

Konstanta n je emprijski parametar koji se menja sa nivoom heterogenosti i ukazuje na stepen nelinearnosti izmedu
kapaciteta adsorbovane boje i koncentracije neadsorbovane boje, a odnosi se na raspodelu vezanih jona na povrSini
adsorbenta. Dakle, 1/n<1 prikazuje da je adsorbat odli¢no adsorbovan na adsorbentu i adsorpcioni kapacitet raste.
Sto je vrednost n veéa, to je jadi intenzitet adsorpcije.

U konkretnom slucaju parametar n nema visoku vrednost ali to je o¢ekivano sa obzirom da direktna boja nije
pravljana za bojenje poliamida.

Parametri ovog modela zavisni su od koli¢ine adsorbenta i temperature. Temperatura moZe uticati na nekoliko
aspekata adsorpcije: rastvorljivost boje (agregacija), sposobnost bubrenja adsorbenta-tkanine (lanena vlakna) i
polozaj ravnoteze u odnosu na egzotermnost fenomena adsorpcije [5].

Tabela 1 Analiti¢ki izrazi Freundlich-ove izoterme sa koeficijentima za sistem direktna boja - PA preda
Analiti¢ki izraz linearnog modela Parametri modela R?
Ke (mg/g)-(dm%mg)*“™ 0,14
n 0,26

Ing.=-1,93 + 3,82 C, 0,95

4. ZAKLJUCAK

Bojenjem poliamidnih vlakana u rastvoru siréetne kiseline doslo je do bolje adsorpcije boje na vlaknu, verovatno se
javlja kontrakcija pre¢nika vlakana i menja konfiguracija povrSine. Obojena poliamidna preda poprima izgled i na
opip je jako sli¢na prirodnom vlaknu.

Za bolje rezultate, potrebno je pazljivo odabrati sastav banje i na¢in bojenja, razraditi fazu bojenja da bi se postiglo
dobro obojenje vlakana. Uoc¢eno je da je bojenje na vi$oj temperaturi povecava adsorpciju boje, kao i da bojenje -
adsorpcija zavisi od vremena kontakta i poCetne koncentracije boje.

Proces bojenja poliamidne prede na vi$oj temperaturi daje dobre rezultate, mnogo bolje od bojenja na nizoj
temperaturi.

Sa porastom koncentracije, smanjuje se stepen iscrpljenja boje po jedinici mase adsorbenta - prede. Pri najveéim
primenjenim koncentracijama boje i najduzim vremenom bojenja, deSava se i najveca adsorpcija.

Freundlich-ova linearna izoterma je efikasna u simuliranju izotermne adsorpcije direktne braon boje na PA predi.
Analiza pokazuje da ovaj model obezbeduje dovoljno precizan opis eksperimentalnih podataka.

Rezultati ovog rada postignutnom efikasnos¢u nagovestavaju mogucénost drugacijeg pristupa u procesu bojenja
poliamida direktnim bojama, a sve sa ciljem primene u industrijskim uslovima.
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Abstract: The new knowledge through a concrete scientific study of the dyeing process of polyamide filament yarns
(nylon yarn) with anionic dye in slightly acidic medium without any other additives (electrolyte, yeast, equalizer,
etc.) in order to transfer the process in industrial conditions have investigated in this study. Generally, polyamide
fibers (nylon, PA) have a different but similar chemical composition, depending on the base materials used for their
synthesis. Anionic dye is usually used for dyeing cellulosic materials, but in special cases it can also be used for
dyeing other textile raw materials. In this study, samples of polyamide filament yarn of linear density of 151 Nm
have dyed with anionic dye at a temperature of 95 °C. Acetic acid was added in the dyeing solution to adjust the pH
of the medium. The used dye is marked like C.I. Direct Red 1. The used dye concentrations for dyeing the samples
were 5, 10, 15 and 20 mg/dm?, while the time of the dyeing process were 5, 10, 15, 25 and 40 minutes. At the end of
dyeing, the absorbance measuring at the maximum wavelength (520 nm) was performed using a spectrophotometer
(Cary 100 Conc UV-VIS, Varian). From the results, the degree of exhaustion dye and the amount adsorbed dye are
obtained. The degree of dye exhaustion compared to initial dye concentration for different dyeing time, after 40 min
was 70 %. The influence of the contact length between adsorbate (dye) and absorbent (polyamide yarn) on dye is
evident i.e. a longer time contributes to a bigger degree of exhaustion. Changing the adsorbed amount of adsorbate
on the adsorbent for different initial concentrations and dyeing time shows continuity in changes during initial
concentration and time growth, i.e. a bigger amount of dye in the solution or longer dyeing time cause a bigger
amount of adsorbed dye per unit mass of the adsorbent. Isotherms of adsorption are of big importance for the study
of the dyeing process, so more of them were used in this study, but thee isothermal Halsey model was the most
effective for clarifying process of dyeing. High functionality of the variables was detected with Halsey model
(coefficient of determination=0,995). The process of dyeing polyamides with used dye solves the problem of large
quantities of electrolytes and surfactants in wastewater after dyeing. The results show that the addition of acetic acid
in solution, gives a bigger dye adsorption to the fiber. For better results, it is necessary to carefully select to the
appropriate of the bath (appropriate acid, mineral-organic, some additives, etc.), the temperature-time regime od
dyeing process, as well as the dyeing stage itself. For better results, it is necessary to carefully select the appropriate
composition of the bath (appropriate acid, mineral-organic, some additives, etc.), the temperature-time regime of the
dyeing process, as well as the dyeing phase.

Keywords: anionic dye, polyamide yarn, dyeing, Halsey’s model.
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Apstrakt: U radu su predstavljena nova saznanja kroz konkretno nauc¢no istrazivanje procesa bojenja poliamidne
filamentne prede (najlonska preda) anjonskom bojom u blago kiseloj sredini bez ikakvih drugih dodataka (elektrolit,
kvasioc, egalizator i sl.) u cilju prenoSenja procesa u industrijskim uslovima. Generalno, poliamidna vlakna (najlon,
PA) imaju razli¢it ali slican hemijski sastav, u zavisnosti od polaznih sirovina koje su upotrebljene za njihovu
sintezu. Anjonska boja se obi¢no koristi za bojenje celuloznog materijala, ali se u posebnim slu¢ajevima moze
upotrebiti i za bojenje drugih tekstilnih sirovina. U ovom radu su kori§¢eni uzorci poliamidne filamentne prede
poduzne mase 151 Nm, a bojenje je realizovano anjonskom bojom na temperaturi od 95 °C. Rastvoru za bojenje
dodata je siréetna kiselina radi regulisanja pH sredine. Upotrebljena boja nosi oznaku C.I. Direct Red 1.
Koncentracije boje, koje su korii¢ene za bojenje uzoraka, iznosile su 5, 10, 15 i 20 mg/dm?, dok je vreme trajanja
procesa bojenja iznosilo 5, 10, 15, 25 i 40 minuta. Po zavrSetku bojenja, vrSeno je merenje apsorbance na
maksimumu talasne duZzine (520 nm) kori$¢enjem spektrofotometra (Cary 100 Conc UV-VIS, Varian). Od rezultata,
dobijeni su stepen iscrpljena boje i koli¢ina adsorbovane boje. Stepen iscrpljenja boje u odnosu na podéetnu
koncentraciju boje, za razli¢ito vreme bojenja, posle 40 minuta iznosi 70 %. Uticaj duzine kontakta izmedu
absorbata (boja) i absorbenta (poliamidna preda) na bojenje je evidentno, tj. duze vreme doprinosi veem stepenu
iscrpljenja. Promena adsorbovane koli¢ine adsorbata na adsorbentu, za razliCite pocetne koncentracije i vreme
bojenja, pokazuje kontinuitet u promenama tokom rasta pocetne koncentracije i vremena, tj. veca koli¢ina boje u
rastvoru ili duze vreme bojenja uzrokuju veéu koli¢inu adsorbovane boje po jedinici mase adsorbenta. Izoterme
adsorpcije su od velikog znacaja za istrazivanje procesa bojenja, pa je u ovom istrazivanju kori§éeno vise njih, od
kojih se izotermni model Halsey-a pokazao kao najefikasniji za pojasnjenje procesa bojenja. Kod Halsey modela,
uoCena je visoka funkcionalnost promenljivih (koeficijent determinacije=0,995). Postupkom bojenja poliamida
odabranom anjonskom bojom delom re$ava problem velike koli¢ine elektrolita i povrsinski aktivnih materija u
otpadnoj vodi posle bojenja. Rezultati pokazuju da dodavanjem siréetne kiseline u rastvor za bojenje dolazi do vece
adsorpcije boje na vlaknu.

Kljuéne reéi: anjonska boja, poliamidna preda, bojenje, Halsey-eva izoterma.

1. UvOD

Poliamidna vlakna (najlon, PA) imaju razli¢iti hemijski sastav, u zavisnosti od polaznih sirovina koje su
upotrebljene za njihovu sintezu. Dobijeni krajnji proizvod, ¢ija srednja molekulska masa iznosi 10.000-12.000, na
krajevima moze da sadrzi podjednaki broj karboksilnih i amino-grupa [1].

Kvantitativna proucavanja bojenja stabilizovanog poliamidnog materijala pokazala su da postoji zavisnost izmedu
strukture vlakana i adsorpcije boje. Koli¢ina adsorbovane anjonske boje, kao i brzina bojenja, zavise od sadrzaja
krajnjih amino-grupa [1,2].

Bojenje anjonskom bojom se izvodi u neutralnom ili kiselom kupatilu u zavisnosti od afiniteta boje i dubine nijanse
koja se zeli posti¢i. Anjonske boje ispoljavaju dihroizam na poliamidu, $to ukazuje da su molekuli boje vezani
vodoni¢nim mostovima sa amidnim grupama u poliamidnom lancu [3,4].

Anjonske boje su po hemijskom sastavu sulfonovana azo-jedinjenja: koja su izvedena iz benzidina i njegovih
derivata ili amina tipa diaminostilbena i dr. Anjonske boje su rastvorljive u vodi. Rastvorljivost anjonskih boja u
velikoj meri zavisi od hemijskog sastava, posebno od sadrZzaja sulfonskih grupa u molekulu. Rastvorljivost se
povecéava sa poviSenjem temperature rastvora, a kada se temperature snizi, dobija se stabilni rastvor [4].

U radu su prikazana novija saznanja proistekla iz praktinog istraZivanja bojenja poliamidne filamentne prede
odabranom anjonskom bojom koja ima veliki afinitet prema ovom vlaknu, u blago kiseloj banji bez dodataka.

Cilj istrazivanja je razvoj postupka bojenja poliamidnog filamenta anjonskom bojom bez ikakvih dodatih materija u
vodenom rastvoru za bojenje na laboratorijskom nivou sa teznjom da se to primeni u industriji.

2. EKSPERIMENTALNI DEO

Materijal: U eksperimentalnom delu vreno je po jedno merenje po svakom uzorku. Koris¢ena je neobojena
filamentna poliamidna (PA) preda, poduzne mase 151 Nm.

Postupak bojenja: Rastvor za bojenje sadrzao je sir¢etnu kiselinu i anjonsku boju. Koli¢ina CH3COOH iznosila je
0,1 cm®. Upotrebljena je boja C.I. Direct Red 1 sa strukturom prikazanom na slici 1. Koncentracije boje koje su
koriséene za bojenje uzoraka iznosile su 5, 10, 15 i 20 mg/dm®. Tempretura bojenja uzorka iznosila je konstantno
90-95 °C. Vreme trajanja procesa bojenja je vrSeno u trajanju od 5, 10, 15, 25 i 40 minuta.

Po zavrSetku obrade, preda se vadi iz rastvora i posle brzog hladenja rastvora meri apsorbanca na maksimumu
talasne duzine za boju, kori§¢enjem spektrofotometra (Cary 100 Conc UV-VIS, Varian). Apsorpcioni maksimum za
koris¢enu anjonsku boju je 520 nm.
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Takode, izmerena je apsorbanca rastvora poznatih koncentracija za pravljenje kalibracione krive koja sluzi za
kasnije odredivanje nepoznatih koncentracija boje tokom bojenja.

NaOOC
HoN
HO N 2
N
N N\\
N
HO

COONa
Slika 1 Struktura primenjene boje Direct Red 1

Svojstva i primena boje: Plavi-crveni do ljubi¢asti prah. Rastvorljiva u vodi daje svetlo Zuto crvenu nijansu,
rastvorljivost 40 g/dm?® (85 °C), slabo rastvorljiva u etanolu, acetonu, rastvorljivi vlaknasti elementi, nerastvorljiva u
drugim organskim rastvara¢ima. Pod uticajem sumporne kiseline daje plavo obojenje, razredena daje crveno
obojenje, u azotnoj kiselini od braon do crvene nijanse. Kada se u rastvoru za bojenje nalazi hlorovodoni¢na kiselina
daje svetlo crveno smede obojenje, dodati gusti rastvor natrijum hidroksida daje narandzastu nijansu. Za bojenje
celuloznioh vlakana, obojenost je dobra, na maksimalnoj temperaturi od 80-100 °C. Koristi se za bojenje pamuka ili
viskoze, takode se moze koristiti za direktnu Stampu pamuka ili viskoze i za odlaganje boje za Stampanje, koristi Se i
za svilu, vunu, bojenje koze i celuloze i u proizvodnji pigmenata organske boje.

Stepen iscrpljenja boje izracunat je pomoc¢u obrasca [4]:

co _Ct

Stepen iscrpljenja= x100 (%)

)

gde su: Cy i C; (mg/dm?®), pocetna i koncentracija boje u vremenu t.

Koli¢ina apsorbovane boje dobijena je uz pomo¢ jednacine [4]:

g =2"Cy i g =%y @

w w

gde su ¢, (mg/g), masa apsorbovane boje po jedinici mase u vremenu bojenja t; g, (mg/g), masa apsorbovane boje po
jedinici mase u ravnotezi, C, (mg/dm?®), poetna koncentracija boje; C; (mg/dm?), koncentracija boje u rastvoru u
vremenu bojenja t, C, (mg/dm?), ravnotezna koncetracija boje u rastvoru; w (g), masa uzorka i V (dm?), zapremina
rastvora za bojenje.
Posle provere vise modela za tumacenje procesa adsorpcije boje tokom bojenja poliamida, nadeno je da najbolji
rezultata daje Halsey-eva izoterma.
Halsey je predlozio izraz za kondenzaciju viSeslojeva na relativno velikom rastojanju od povrsine [5], pa jednacina
pretpostavlja viseslojno ponasanje za sorpciju adsorbata na adsorbent.

Posebno, fitovanje eksperimentalnih podataka ovim modelom svedoéi o heteroporoznoj prirodi adsorbenta i
jednac¢ina moze biti predstavljena u formi kao:

1 1 1
Ing,=—-InK, —-In—

n

H H e

@)
gde su: g, (mg/g), adsorbovana koli¢ina adsorbata po jedinici mase adsorbenta, Ky, Halsey-eva izotermna konstanta
(empirijska konstanta), odnosi se na adsorpcioni kapacitet, ny, Halsey-eva izotermna konstanta (empirijska
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konstanta), odnosi se na intenzitet adsorpcije, C. (mg/dm®), ravnotezna koncentracija adsorbata. Crtanjem dijagrama
In(ge) protiv In(1/C,), omogucava se odredivanje ny i Ky iz nagiba i odsecka fitovane prave linije.

3. REZULTATI I DISKUSIJA

Sposobnost bojenja PA novom bojom podrazumeva poznavanje postojeéih mehanizama bojenja komercijalnim
bojama, kao stvaranje pretpostavki kako bi to bilo sa novom bojom drugacije strukture. Poznato je da poliamidno
vlakno obi¢no ima srednju molekulsku masu od 10.000-12.000 a na svojim krajevima moze da sadrzi podjednaki
broj karboksilnih i amino grupa. U praksi obi¢no sadrzi slobodne karboksilne grupe i manji broj slobodnih amino
grupa. Prisustvo ovih krajnjih grupa je od velikog znacaja i uticaja na bojenje poliamidnih vlakana [6].

Po jednom mehanizmu vezivanja boja za poliamidna vlakna, pokazuje se da u ovom sistemu dolazi do
uspostavljanja vodoni¢nih veza izmedu karbonilnih grupa poliamidnih lanaca i odgovarajucih grupa molekula boja.
Sa povecanjem kiselosti, amidne grupe poliamidnih lanaca se naelektriSu pozitivno i time stvaraju nova aktivna
mesta sposobna da vezu anjon boje. Adsorpcija anjona boje za pozitivno naelekrisane amidne grupe izaziva
mehani¢ko slabljenje vlakna §to se moZe objasniti smanjenom pokretljivos¢u poliamidnih lanaca usled
uspostavljanja novih sonih veza [6,7].

Pri razmatranju mehanizma bojenja najlona npr. kiselim bojama koje ispoljavaju manji ili veéi afinitet prema
vlaknu, ukazuje da adsorpcija kiselih boja za vlakno moze da se odigra na tri nacina u zavisnosti od prirode boje i
pH rastvora za bojenje. Imajuéi u vidu aktivna mesta na kojima se adsorbuje boja, vezivanje boje moze se
organizovati na sledeée nacine: vezivanje za amino grupe, vezivanje za amidne grupe i vezivanje za pozitivno
naelektrisane amidne grupe. Ne treba izgubiti iz vida da je kod najlona, zbog ogranic¢ene sposobnosti vezivanja boje,
tj. malog broja amino grupa tesko posti¢i tamnije nijanse pomenutim kiselim bojama [6].

Takode prisutno vezivanje boje, uspostavljanjem vodoni¢nih mostova izmedu odgovaraju¢ih grupa poliamidnog
lanca i molekula boje takode je moguée u rastvorima pri pH 2-7, ali za grupe boja koje pokazuju veliki afinitet
prema najlonu u neutralnim rastvorima [6].

Slika 2 prikazuje fotografije poliamidne (PA) filamentne prede pre bojenja (a) i posle bojenja (b) u rastvoru kiseline
i anjonske boje. Primetno je zna¢ajno obojenje na najlonu koje direktno zavisi od koncentracije boje u rastvoru i
temperature bojenja.

(a) (b)

Slika 2 1zgled najlona pre bojenja (a) i posle bojenja (b) anjonskom crvenom bojom

Slika 3 dijagramom prikazuje stepen iscrpljena u odnosu na poéetnu primenjenu koncentraciju, za razli¢ito vreme
obojenja kao i uticaj duzine kontakta izmedu absorbata (boja) i adsorbenta (najlon vlakno) na adsorpciju-iscrpljenje
boje pri bojenju, za razli¢ite poCetne koncentracije anjonske boje.

Posle 40 minuta bojenja PA filamentne prede, iscrpljenje iznosi blizu 70 %, $to je veoma sli¢no standardnom nacinu
bojenja (bojenje sa svim dodacima) sirove PA filamentne prede na viSoj temperaturi.

Prisutan je kontinuitet u promenama tokom rasta pocetne koncetracije boje, tj. sa porastom koncentracije, raste
stepen iscrpljena boje, po jedinici mase adsorbenta-filamentna.

Sa rastom koncentracije boje u rastvoru, u pocetku se javlja nesto veci porast procenta iscrpljene boje, da bi na kraju
bojenja ovaj porast bio nesto blazi.

Takode, prisutan je kontinuitet u promenama tokom vremena, tj. duZze vreme doprinosi veéem stepenu iscrpljenja. U
pocetku, kod niZih koncentracija, javlja se veéi procenat iscrpljene boje i taj trend se odrZava tokom celog procesa
bojenja. Kod vecih pocetnih koncentracija prisutan je veéi trend stepena iscrpljenja boje.
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Slika 3 Uticaj pocetne koncentracije anjonske boje i vreme bojenja na stepen iscrpljenja

Za difundovanje molekula boje unutar vlakana, mora biti formirana slobodna zapremina u unutrasnjosti. Takode,
toplotno pomeranje molekulaskih lanaca direktno je povezano sa jac¢inom polimernog supstrata, tj. brza difuzija boje
postiZe se u meksim supstratima polimera, tj. u vlaknima sa veéim sadrZzajem amorfnih podrugja.

Na slici 4, preko dijagrama, prikazani su rezultati promene adsorbovane koli¢ine adsorbata na adsorbentu za razlicite
pocetne koncentracije i vreme bojenja. Prisutan je kontinuitet u promenama tokom rasta pocetne koncentracije i
vremena, tj. veéa koli¢ina boje u rastvoru ili duze vreme bojenja pridonose veéoj koli¢ini adsorbovane boje po
jedinici mase adsorbenta, tj, pri najve¢im pocetnim koncentracijama boje i najduzem vremenu bojenja, desava se i
najveca adsorpcija. Vece pocetne koncentracije primenjene boje donose i ve¢u koli¢inu boje adsorbovane na vlaknu.
Posto je ukupna povrsina vlakana veéa od spoljasnje povrSine, molekulu boje ¢e se brze adsorbovati u toku bojenja
nego prisutni dodaci, kojih u konkretnom sluc¢aju nema. Proces adsoprcije se nastavlja do trenutka dok se ne
uspostavi ravnoteza izmedu koncentracije boje u rastvoru i koncentracije boje u vlaknu. Izoterma adsorpcija je od
velikog znacaja za istraZivanje procesa bojenja.
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Slika 4 Adsorbovana koli¢ina anjonske boje po jedinici mase najlona
u odnosu na pocetnu koncentraciju i vreme bojenja

Analizom izotermnih podataka njigovim fitovanjem preko razli¢itih izotermnih jednacina vazje je zbog pronalazenja
pogodnog modela koji se moze koristiti za kontrolisanje procesa bojenja. U datom istrazivanju koris¢en je izotermni
model Halsey-a, za fitovanje eksperimentalnih tac¢aka uz pomo¢ softvera OriginPro, s obzirom da drugi provereni
modeli (Langmuir, Freundlich, Jovanovic) nisu dali adekvatan odgovor.

Halsey-ev model moze da proceni viSeslojnu adsorpciju na relativno velikom rastojanju od povrsine. Dijagram sa
slike 5 predstavljaju Halsey-eve izoterme za adsorpciju boje na adsorbent.
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Vidljiva je relativno visoka funkcionalnost promenljivih, pa su na osnovu ovog dijagrama odredene su Halsey-eve

konstante, kao i koeficijent determinacije preko kojeg je ocenjena prihvatljivost ovog modela za opisivanje procesa
adsorpcije primenjene boje na adsorbent-filament.

0.4 [ ]

0.0 u

Ln(q,)

-0.8 4

-1.2 1

1.6 . .
2.0 15 -1.0

Ln(1/C,)
Slika 5 Halsey-eve adsorpcione izoterme za sistem anjonska boja—najlon

4. ZAKLJUCAK

Na osnovu dobijenih eksperimentalnih rezultata, moze se zakljuciti da: dodavanjem sircetne kiseline u rastvor za
bojenje dolazi do bolje adsorpcije boje na vlaknu, s obzirom na veze koje se uspostavljaju u interakcijama (+) i (-)
naelektrisanih funkcionalnih grupa.

Proces bojenja na vi$oj temperaturi daje bolje rezultate nego na nizoj temperaturi.

Sa porastom koncentracije, smanjuje se stepen iscrpljenja boje po jedinici mase adsorbenta (najlona).

Pri najve¢im primenjenim koncentracijama boje i najduzim vremenom bojenja, deSava se i najveca adsorpcija boje.
Halsey-eva linearna izoterma je efikasna u simuliranju izotermne adsorpcije crvene anjonske boje na PA filamentu.
Za jo$ bolje rezultate, potrebno je pazljivo odabrati adekvatan sastav banje (odgovarajuci kiselinu, mineralna-
organska) i na¢in bojenja, razraditi fazu bojenja da bi se postiglo bolje obojenje vlakana, odnosno bolje iscrpljenje.
Utvdeno je da bojenje - adsorpcija zavisi od vremena kontakta, temperature i pocetne koncentracije boje.
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INTERACTIVE FASHION AS A PERFORMANCE
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Abstract: By exploring performance, body and clothing as a visual and communication strategy, fashion reveal a
hybrid practice that has emerged and is being considered in the context of fashion shows. Focusing on the common
understanding of clothing and body and similarity in methodologies both in experimental fashion and in
performance and communication, the area of this work lies between interaction, fashion, and performance, mainly
observed through the notion of fashion shows.The methodology relies on the analysis of the practice and theory of
contemporary fashion, design, and performance, exposing interdisciplinary approaches and exchanging ideas that
point to hybrid practice between these two disciplines. Putting clothes at the heart of this debate it is possible to take
into account how emotional and physical factors, as well as the body itself, contribute to the creation, intentions, and
reading of such a work. It is suggested that this area of work can be viewed as a body that is self-contained in
scenographic practice.The paper concludes that there is a whole series of embodied practices in which fashion
designers work with clothing and body and any attempt to categorize within formal fashion designs can limit
creative advancement.

Keywords: Interactive fashion, performance, fashion show, audience, visual art
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Ancrpakr:Kpo3 uctpaxusame nepdpopmanca, Teiaa U oaehe kao BU3yelHE U KOMYHHKAIHUjCKe CTpaTeruje, Moaa
OTKpHBa XHOPHUIHY MPAKCy KOja ce IMojaBmia i Koja ce pa3MaTpa y KOHTEKCTy MOJHUX peBuja. Dokycupajyhu ce Ha
3ajeTHHYKO pa3yMeBambe ojielie W Tela U CIMYHOCT Y METOJONOrHjaMa KaKo y eKCIIEPHUMEHTAIHO] MOIH, TaKO H Y
nepopMaHCy W KOMYHHKANHjH, MOAPYYje OBOT paja Hamasu ce m3mel)y mHTepakmmje, Moae M mepdopmaHca,
noce0HO IMocMaTpaHe Kpo3 I0jaM MOAHHX peBHja.MeTomoioruja ce oclama Ha aHauu3y Ipakce U Teopuje
caBpeMeHe Moje, Au3ajHa W mepdopmanca, W3TaKyNu HHTEPAUCHHUILUIMHAPHE IPUCTYIEC W pa3MeHy Hhieja Koje
yKa3yjy Ha XuOpuaHy mpakcy usmel)y oBe nBe mucuuiuivHe. IloctaBpameMm onehe y cpeaumiTe oBe pacrpaBe
Moryhe je y3etu y o03Mp Kako e€MOIHMOHaJIHU U (GU3MYKU (aKTOpH, Ka0 M CaMo TeJo, JIONPHUHOCE CTBapamy,
HaMepama M YMTamy TakBor jena. [Ipeanaxe ce 1a ce oBO moupyuyje paja MOXKe IIocMaTpaTH Tejo Kao o0jekaT Koju
Ce CaMOCTAJHO Haja3u y cueHorpadckoj mpakcu.Y paiy ce 3akibydyje Ja MOCTOjU YHTaB HU3 OTEJIOTBOPEHHX
NpaKcH y KOjUMa MOJHH JTU3ajHEpPH pajie ca 0AehoM U TeJIOM U CBaKH MOKYIIaj KaTeropusauuje yHyTap GopMalHuX
KOHCTpYyKaTa CaBpeMeHe MOJIe MOT'Y OTPaHUYHUTH KPEATHBHH HaIpeIax.

Kiby4yHe peun: HHTEpaKTUBHA MO/Ia, leppopMaHc, peBuja, MyOJrKa, BU3yeIHA YMETHOCT

YBOJ

Peu ,,Moma* BoaM JTUHTBUCTHYKO MOPEKIIO OJ] JIATUCKOT Ha3MBa ,,modus‘ mTo 3Ha4YM HAYWH KUBOTA, CKJION 00nYaja,
Ky/NType Hekor Hapoxa mim oxpehere rpyme.’I/aBHA KapaKTepHCTHKA MOZAE jecTe YBOLEHE HOBOT H EbETOBO
MpUXBaTame, 1a OW ra MOHOBO HANYCTWJIA KaJla MocTaHe ommrte nmpuxBaheHo. 3amaTak Mojie je yBoheme peTKOCTH
WM HOBWHE y ONIITY WM YHHMBEP3aJIHY ymoTpeOy, 3aTHM Mpeia3 Ha APYTYy PETKOCT WIIM HOBHHY Kaja je mpBa
npecrana 1a 1o 6yze.’

*Cnacuti B. Jmsaju y dymkumju mome, Crpydunn wiamak UDK: 347.772 crp. 253 HOCTYIHO Ha cajTy:
http://www.prafak.ni.ac.rs/files/zbornik/14%20Vidza.pdf moceheno 25.04.2019.
®Slijep&evi¢, M. (2016). Modni Marketing, HERAedu, Beograd.
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TokoMm mocnenme nereHnje OuIo je MHOTO AUCKYCHja O Be3u n3Mel)y yMeTHOCTH M Mojie, M Kao HajcrennpuuHujH,
onHoc n3Mely moze, nu3ajHa 1 nepdopmMaHnca ocTaBba IPOCTOP 3a lajbe UCTpakuBame. [locToje 3HauajHu H3y3eny,
na mpumep, Hencu Tpoj (Nancy J. Troy)' je mucama o ommocy m3mel)y yMeTHOCTH M Moje y paHoM XX Beky,
Harjamanajyhu Be3e ca yMeTHOIhy W MOJOM, YHAKPCHUM IPOKUMAmkEM y CaBPEeMEHO] MOJHO] TpakcH. Y CBOjOj
ku3 ,,Couture Cultures”, oHa ce OaBM O30PHINTEM M CIIEKTAKJIOM MOJE MOYEeTKOM IBAIECETOT BeKa, MOCEOHO Y
MIpe3CHTAIllMOHNM MeToJaMa Tu3ajHepa u kpojaua [Toma IToapea (Paul Poiret), pactipaBipajyhu o cBom mo3opumiHOM
MIPUCTYITy AW3ajHy M TIpe3eHTanuju onehe. ,,Teopuja Moae”, yaconmuc 3a MOAY W KYJITYpy je TIOCBETHJIA CETMEHT
temu Ilepdopmanc’. ¥ oBoj kmmsu Kepomaju Epanc y cBom umanky ,,The Enchanted Spectacle” pacmpasiba o
pa3Bojy MogHuMX peBHja y paHuM 1900-TUM M HBUXOBOM MPOTPECy y MOJEPHH CIHEKTakid, neppopMaHc Hu
NIpeHarJIalleHn CIEHCKH HACTYII, ITO CYy M MOoKa3anu aAu3ajHepu Asekanaep MeksuH (Alexander McQueen) u [lon
INannano (John Galliano) neBeneceTux roauHa.

VY HEKONHMKO MOCHEeNBHX JEICHH]ja YECTO Ce MCTHYE KOHLENT MOAE Kao JErMTUMHE YMETHOCTH IMyTeM Koje ce
n3paxaBajy KyJITypoJoIlKa yCMepema Koja Biaiajy y IpYIITBY, OHEKa] U Heckiaa usMmely oHora Ko cMo M ITa
xeauMo na Oynemo. Moja je omyBek TeXmna Aa pyIId Npeapacysie M CTEpeoTHIe, MCKa3dyje OYHT M OCTaBJba
NPOCTOp 3a MPOMEHY ApymTBa. Moxa Kao yMETHHYKH HepdopMaHC je Hallla CBOj NMPOCTOP y IMO30PHUILTY, Ha
¢uaMy U Ha TeneBu3ujH. JlaHac ce HE MO30PHUINTE, HU (PUIIM, HH TEIEBH3Hja HE MOTY 3aMHUCIIUTH HH OCMHCIUTH 6e3
KOCTHMa Kao Ba)KHHX BU3YCIIHUX U YMETHHYKUX eJIeMeHaTa.

MopmHu nu3ajHepu DaHac Kpewpajy onxehy Koja mpeacTaBjba YMETHOCT W 3aXTeBa PEaKIHjy YOBeKa Kako Om Owia
KOMIUIETHA. 3aTO0, M3ajHEPH, MOJEIH U IyOJIMKa He MOTYy Ja MOCTOje jelHH 0e3 IPYrHX M OBHM HPHCTYIIOM Ce
3aroBapa MHTEPAKTUBHOCT Tj. JOXKHBJbaBal€ MOJIe Kao MoBpaTHe crpere (uH(popmanuje). 300r cBoje ommire
CBENPHUCYTHOCTH Y CBUM c(epama JPYIITBEHOT JKUBOTA, MOJA je MOCTala MEXaHH3aM COLHjaln3alyje U CPeCTBO
CUMOOJTHYKE KOMYHHUKAIH]E.

TPAJUIIMOHAJITHA MOJIA M TUTIOBU ITPON3BO/ILE

PaznuuuTi TUMOBM NPOU3BOIKE MMajy M pa3IMuuTe NMPEJHOCTH ald M MaHe. [lopen pasimke y TNPOU3BOJH,
mocrtoju u OWTHA pa3nmWka y [eHH npowsBoia. Koiwku je 3Hadaj OpymTBeHe (HOBE MOJAE) W HHIYCTPHjCKE
peBoIyIHje, Kao M Koja je pasiKa OWIIONapHOT cucTeMa Mpu3BoAme. OOpaslokKeHO je Y NajkeM TEeKCTY, Kao U
HACTaHaK U Pa3BOj CBAKOT THIA IIOHA0COO.

[NojenuHayHa, yHUKATHA, BPCTa IPOU3BOILE MOJIC OPHjEHTHICAHA je Ha IPOM3BOIbY MAIMX KOJMYMHA IPOM3BOJA, U
TO 1o HapyubuHama. [lojequHayHA MPOU3BOA PaJM, 110 NpaBHITy, 03 3aJMXa FOTOBHX NPOM3BOJA, 32 MO3HATOT
KylIa u He OOHaBJba C€ y HAapeIHOM IEepHOAY W Tpaje Oyro y ¢aszama, Koje ce OJABHjajy MO IPOjeKTHIM
pewemsnma. ’Opranusyje ce Hajuemlie y 3aHATCTBY, Ka0 IUTO je M3pajga KoHpeKLuje o Mepu, 3a oapehery ocoby.
Pajna cHara y mojeIMHAYHO] MPOU3BOIHH j& KBATU(PUKOBaHA, OJHOCHO BHCOKO KBaIH(PHKOBaHA, IITO j& U JIOTUYHO,
jep "ecTo Mopa J1a pelaBa pasIuUuTe NPoGIeMe Ha PasTHIATHM MPOM3BOAMMA, KOjH Ce HUKA/a HE [TOHABIBA]Y.
OcHuBame npBux Kyha BUCOKe moze™? Morio 6u ce MMOCMATPAaTH Kao CBOjeBpPCaH IMOKYIIIA] KpeaTopa yMETHHKA Ja,
NPEKO OCHMBAabha WHCTUTYIIMja BHUCOKE MOJE, OCUTYpajy M KOHAYyHO MNpPU3HAKE CTaTyca MOJAE Kao ITyHOIpPaBHE
yMmeTHOCTH. Taj moayxBaT MPEACTaB/bao je 3aXTEeB 3a MOTIYHUM OciioboljemeM mpodecrje MOIHOT AU3ajHEPa, Kao
CaMOCTATHOX YMETHHUKA KOjH CTBapa Jieja y CKJIaJy ca CONCTBCHUM CEH3HOMWIMTETOM, OJ] YJIOTe 3aHATIHje, YHjH je
pan y HOTIYHOCTH mnojapeljeH skespama mymitepuje. OH je BomTane (Qurype 3aMeHHO MEHEKEHKaMa Kako OW Ha
MHBEHTHBAH ¥ CBEXK HAYMH IPOMOBHCAO CBOje eKCTPEMHO CKyIIe Kpealuje. >y TOM CMHCITY, Moo 61 ce pehiu, 1a
Cy ce KpeaTopH BUCOKE MOJE, OJ1 IbeHHX 3a4eTaKa, 3ajaraiy 3a Kiacudukanujy MoJe Kao paBHONPAaBHE yMETHHYKE
muctmmaae. “TIpou3BOIM BECOKE MOJIE Cy H [ajbe OHH KOjH C€, I10 CTApo]j TPaMIlHjH, MHKjy 10 MepH Kyrara. OHu

"Troy, N.J. Couture Cultures : A Study of Modern Art and Fashion, USA 2003. (mpodecop yMeTHOCTH Ha
VYuusepsutery Crandopa. IIperxonHo je Oumna mpodecopuna MojepHE YMETHOCTH Ha YHHBep3uTery JyxkHe
Kamudopruje mo 2010. rogune)

& Fashion Theory: The Journal of Dress Body and Culture. (2001), Vol. 5, Issue 3, Oxford.

*Ucro, ctp. 301.

“Tradicionalna estetska kultura TELO | ODEVANJE, (2009). priredio i predgovor napisao dr Dragan Zunié, Nis.
Cpaky “kOMagHH” MPOM3BO PA3NUKY]e Ce O] IPETXOIHOT 10 KOHCTPYKIMjH, TEXHHUKHM U APYTHM yCIOBHMA.
“Haute couture, dpaHityckn u3pa3 3a BHCOKY MOy 9HjH Pa3BOj ce IPATH HA MOJHHUM MHCTAMA M KOja YIIIABHOM
HUje QyHKIMOHATHA.

BTakBa TeHmCHIM]a Y POM3BOIHOM CHCTEMY (BHCOKE) MOJIE 3a[piKaHa je 0 JaHAIIbHX JaHa.

“Ha Taj Hauun ce narao, aqu BeOMa CMHIILBEHO, Mel)y CTBApaoIiMa MOJIE pa3BHja KyJIT yMETHHKA-KPEaTopa.
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Cy YHHKaTHU W CKYIH, @ TUME W TELIKO AOCTYIHH IIUPOj MOIyJIaluju. YOCTaloM, TO je U pa3jor 300r Kojer ce
BHCOKa MoJia cBe yemhe Ha3uBa MHIYCTPH]OM JIYKCY3a.

[IpaBy peBodyIHjy y HMHIYCTPHjCKOj MPOW3BOAKM MOJE TOKPEHYO je HacTaHaK TaKo3BaHe ,,roroBe” oxnehe, y
nepuoy HakoH J[pyror ceerckor pata. Haume, uspas Prét-a-portea nancupan je 1949. romune y ®paniryckoj u
3aIpaBo je m3BeneH u3 amepudke popmyne “ready to wear” (cmpemMHO 3a Homewne). OBaj IOAYXBaT y OKBUPY MOIHE
HHAYCTpHje OMO je HeOmXOAaH Kako OW ce ’HMe MPEeBa3UINa0 HEraTUBaH MMHUII KOjU je KOH(EKIHja 10 Taga uMaa.
VY Tom cmuciy, roroBa oxeha je KpeHyla HOBHM ITyTeM HMHIYCTPHjCKE MPOU3BOAIKE onehe MOCTyIHEe CBUMA, alH
YjeIHO M MOJIE KOja je Ce30HCKH HHCITHPHCAHA MTOCISAEHAM MOJHIM TeHICHIjaMa.

NHAYCTPUJCKA PEBOJIYHUJA U IPYIITBEHU 3HAYAJ (HOBE) MOJE

Wunycrpujcka peBonynuja cpeaunoM XIX Beka npeacraBibala je MPEeKpaTHULYY Y IPYIITBEHOM 3HAuajy U 3HaYCHY
oJleBama. MallMHCKa NMPOM3Bajba oJiehe CyIITHHCKM je MpOMeHmIa M3rie] MOAEpHOr Koctuma. M3 Tor pasmora
Jonasy 1o Oyjama pa3IMuUTHX TEKCTOBAa YCMEPEHHUX Ka KPUTHLM MHAYCTPHUCKH MPOU3BeieHa onehe, kao cpencrasa
KOja JIONPHHOCH BH3YEJIHOM CTallamy JPYyLITBA.

MacoBHa NpON3BO/IHA €€ KapaKTEPHIIE 10 MPOU3BOABU jE€IHOT MPOM3BOAA WM CINYHUX HMPOU3BOJA Y BEIUKUM
konmuuHama. OHa je KOHTHHyHpaHa, IITO 3aXTeBa CTBapame YCJIOBa 3a IEpMaHEHTHY npousBoamy.Ilotpeda 3a
CMamemhEeM TPOIIKOBA NPOM3BOAME JOBENA je N0 cephjcKe mpom3Boime. Ceprjcka NMpOM3BOIMKA j€ TakaB BH[
MIPOM3BOMIK-E KOjJH CE CBPCTaBa M3Mel)y I0jeIlMHAYHEe ¥ MACOBHE ITPOU3BO/IILE.

Mopna y XXI Beky je KOMIUIEKCHHja HETO HMKaJa paHHje, NPEACTaBJba Mpe CBEra M3pakaBame OCOOCHOCTH Kao U
cnobony uzbopa. MojepaH 4YOBEK KOHCTAHTHO MPaTH TPCHIOBE U MOJApakaBa CTUIIOBE KOjU Cy HeEKaaa OWH
nonyJiapHd. MoJiepHe TeXHOJNOrMje MOMaXy W JAu3ajHepuMa M IOTpollayMMa JAa Jakiie mpoHally jeaHu
npyre.MopamMo CXBaTHTH Ja QUTHTANHE TeXHOMoruje'® Hrpajy BaxkHy Y10y y pyIIermhy HAEje O CTPOrHM IPaHHLAMA.
Y TOM cMHCITy, MOXKEMO pa3syMeTH Ba)XKHOCT OCNTHjCKUX M jallaHCKMX MOAHUX Ju3ajHepa jomr ox 1980-ux. OBu
JIM3ajHEpH Cy MPEKPIIWIN CTpOra yBeperma O II0Jy, MoJiapuTeTHMa Kao IITO Cy JIenoTra - pyxHoha, opuruHan -
KoIyja u, Jbyjcko Ouhe - Ouhe.

Joumn Jamamoto (Yohji Yamamoto®") u Bonrep Ban Bepennonk (Walter van Beirendonck™), Moxsn nusajuepn, y
TOM CMHCIy TOKa3yjy AMHAMHKY W Pa3HOJIMKOCT MOIHE CHIyeTe: 000juIa Cy CPYLIMIH JIOTUKY TPaJAWUIHOHATHOT
obOpacna Moze. JaMaMoToO je jeHy OJ CBOjUX Kpeallija CTaBHO Ha BeO CTpPAaHUIy ca HAPTOM M O0jalImhemheM Kako
Jia camuje foTUYHU Mozen. CBako KO Mpey3Me OBaj HALPT MOXE Jla HAallpaBU MOJEN O METepHjaja 1o JKeJbH M Ja
UX HOCH Ha CBOj mocebaH HaunH. Y MOIHHM peBujama Bonrep Ban bepennonka Hamazmmo HoBa Ouha Ha MOJHO]
IIICTH KOja MpeJCcTaBibajy XuOpuaHa Ouha, U3BaH poJHOT JAETEPMUHHM3MA WM BHIIE OJ TOTA: HEKa HOBO CTBOPEHO
ouhe. OH pagu Kao TICHETCKM MAaHUIIYJaTOp Kajaa MpeacTaB/ba OBa He-Jbyjacka Owha, jep Ccy HacTtama y
nabopaToprjaMa y KOMOMHAIM]H ¢a MHOTHM JPYTHM BPCTaMa: M3BaH POJa U YOBCUAHCTBA.

Mopaa he quckyToBaTH O HOBUM HauMHMMAa pa3yMeBama CBETCKMX OJHOCA KOjU BHIIE HUCY PUTHAHU "3akoHU" 300T
HecTaOmiIHe IWHAMHUKE TPXKUIIHUX M COLMO-KYJITYpHHX IIoMaka, Beh 300r KOHCTaHTHHX mperoBopa. Kako
TEXHOJIOTH]ja, YIIIaBHOM JIMTUTAJIHA, TPOKUMA MOAY, TEJIO TI0CTaje MIPOjeKaT q13ajHUparba MOy T KI/I6opra19. Y monu
ce TeXHOJIOTH]ja MojaBsbyje Kao audepeHiujantu Gpakrop y riiodain3upanoj KOHKYPSHIIU]U.

Koxko lanen (Coco Chanel) je nHCTIMprICaHa MYIIKOM TrapaepoOoM cBOT 100a, U3pa3mia CBOj OYHTOBHHYKH IyX U
TIOMHUpHIIA PA3IUYATOCTH MYIIKOT W JKEHCKOT ojeBama. OHa je BHJeNa JKEHy Kao jaKy M CIHOCOOHY IIOIyT
Mymkapna. Ca BOM MOYMEE NMEPUO KaJa ce JKeHa OJBaKWJIa Jla TPBH ITyT NpoIIeTa y IaHTaJoHaMma, LITO je 10
Tajia TOTOBO OWJIO HE3aMHCINBO. AJeKcaHnap MEKBHH YCIIEeOo je Aa CBOjUM KpeallijaMa JOTaKHe HajayOJbe JesoBe
Jpyncke gaymre. CBOj AyX M CBOjy €HEpPrHjy WHTErpHCcao je y CTBapanamTBo. Tako cy MOJENH KOjU Cy HOCHIIN

PJestratijevi¢, 1. (2011). Studija mode znaci i znacerwa odevne praksa, ORION ART, Beograd.

16[[1/Ir1/ITaJ1HI/I ME/UjHU Cy CBH MEIUjH KOjH CY KOAMPAaHH y MAIIMHCKK YUTJEUBOM (opmary. JlururanHu Meauju ce
MOTY KpeupaTH, IperiieaaTH, JUCTpUOynpaT, MOJU(UKOBATH U CauyBaTH HA AUTHTATHUM ypehajuma. Pauynapcku
mnporpamMm u CO(l)TBCp; JAUTUTAIHE CJIWUKEC, JUTHUTAIHU BUACO; BUACO HUIPUILC, BeO CTpaHUulIlE U BeO CajTOBI/I,
yKIJby4dyjyhn ApyIITBeHe Menuje; mojanmy M 0a3ze MopaTaka; AWTHTANHH ayAWo, Kao IITO Cy MII3; W €-KIUTe Cy
MIPUMEPH AWTUTANHUX Mearja. JIuruTaaau Mennju ¢y 4ecTo y KOHTpPAcTy ca MEAHWjiMa 3a IITaMIlamke, Kao IMTO Cy
mTaMIlaHE KIHbUT€, HOBUHE U 4aCONMCHU U JAPYTHU TPpaJUIIMOHATIHU WJIN aHAJIOTHHU MC}II/IjI/I, Kao mTO Cy CIHKE, (1)I/IJ'IM
WJIM ayTAO TPAaKa.

Yhttp://www.yohjiyamamoto.co.jp/ , mocehieno 10.04.2019.

Bhttp://www.waltervanbeirendonck.com/ , moceherno 10.04.2019.

9 Goodall, J. (2000). An order of pure decision: un-natural selection in the work of Stelarc and Orlan. In:
Featherstone, M. (ed.). Body modification. London: Sage Publ., p.149.
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MekBHHOBE Kpealyje 1ocTajajiy KUBH u3pa3 yMeTHocTH.Ypennuna Bor (Vogue) yaconmca, Ana Buntyp (Anna
Wintour) je cBojuM 3anarameM W HicjaMa MOMepHia TpaHHIe MOAe. 3axBabyjyhil (beHOM aHTaKOBamy AaHAC CY
MHOTH KOCTHMH CBPCTAaHH Y YMETHHYKY KOJCKIIHjy M [Ie0 Cy IocTaBke HajBeher myseja ymeTHoctH y Ibyjopky —
MoMA .Bukrop u Pond (Viktor and Rolf)?, y xonekumju mposneha 2006, mokasaiu cy cybBep3ujy CatallEbe TOTHKe
y BHXOBOj PEBHjU THe je cBe Omio ,,yHa3aq M Haomako’. Umak, y jecemoj koiekuuju 2002, oHH cTBapajy
nepopMaHC y KOMe ce CIIMKe MPojeKTyjy Ha onehn, a moHekan He MoxeTe pehn koja je 3amcra Ha TKAaHWHH U KOja
Huje. Boxeha nzeja je Omma 1a cMo CBH 70 TUTHTAIHE MpEKe U3 Koje ce He Mojke m3ahn.

PeBnja Pux Osenca (Rick Owens) 3a mponehe 2016. mpaBu je mpuMep pylema TPAAUIUOIAHUX HOPMH H
NpUKa3uBamka MOJHE PeBHje Kao nepopmanca. MaHekeHKe Cy HOCHIE Jpyre MaHEKeHKe Kao paHueBe U TO CIpena
(Cruxa 6p.1). VI3a3Bana je OrpOMHY KPUTHKY jaBHOCTH a AM33jHEP je€ HMHCIUPAIHjy JOOMO W3 MajunHCTBA U
CECTPUHCTBA, "JKEHe Koje MOJIKY XKEHe, )KCHE M0CTajy )KEeHe M JKeHE KOje HOApKaBajy )KEHE - CBET KeHa O Kojuma
ce Mano 3na.* tanujancka MoaHa qusajaepka Capa Ilahunn (Sarah Pacini)? je HeoOHuaH au3ajHEp Kaaa TOBOPHMO
o mieTewy. thenn obpacuu takohe noapuBajy JOTUKy Teaa. MokeTe 1a HOCUTE HeHy oJlehly Ha MHOTO HAauWHa, U ca
caMo jeZITHUM MOJIETIOM JjaTe HOCHOIY IIPHIIMKY Jla KOHCTAaHTHO MEHa O0JIMK CBOT Tea.

5, -
T e WO

C]ZMKLZ. op.1- Peeitjc; Pux Osenca 3a nponehe 2016

Zhttps://www.vogue.com/fashion-shows/spring-2006-ready-to-wear/viktor-rolf/slideshow/collection#8
Zhttps://fashionista.com/2015/10/rick-owens-spring-2016, moceheno 15.04.2019.
Zhttps://www.sarahpacini.com/en/coats/long-sweater-cable-knit-detail _t-1r3271s0v1, mocehero 15.04.2019.
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Xyceun Yanajan (Hussein Chalayan)s! ca CBOjUM KOMIIjyTEpH30BaHUM MoJiesiiMa (T3B. HOCHBA TEXHOJIOTH]ja) je
YBEO BEIMKH MPEOKpPEeT y apeHH MoaHMX peBuja. Kana je cnojuo auzajH onche ca enekTpoHCKUM ypehajuma, oH
YBOIU ApyTe MaTepHjajie y TPaJAWIMOHAIHY HIejy cTBapama y Momu. OH je An3ajHep KOjH TOYHE-C OJ] HAyIHHX
nmabopaTopuja 10 (GUHATHOT MPOU3BOA, TUIAHUPAjyhyl HOBO KHOOPT TENO KOje IMpeTBapa Halle MOTEHIHjajle y IpaBe
mohHne ypehaje. Pesuja 2016. Xycenn Yanajana y [Tapusy je 3aTBopeHa ca ABa MOJeNa KOjU Cy CTajalldl IO TYIIEeM,
a BUXoBa ozenha ce motmyHo pacranana (Cruka 6p.2). bro je To crekTaki KOju je TpaHHIHO ca IephopMaHCcoM,
WIM MOXJAAa W ca HAaydyHHM eKCIiepuMeHTOM. IIpex jxuBoM IyOJIMKOM, OBa BomopacTBopHa oneha- xajpuHe
HAJIMKOENINM KOIIyJhaMa - pacrajalie ¢y ce Kako OM OTKpHIIE [[Ba Pa3IM4nTa JH3ajHa, XaJbHHE YKpamieHe I1e0enM
LPHUM IIaBOBUMA U OesiM JaTuiaMa koje ca CBapoBCKM KpUCTAIUMA.

Wnrerpumyhn caBpeMeHe TEXHOJIOTHjE Y YMETHOCT J0JIa3UMO 10 HOBUX YMETHHYKHX (POpPMHU, METOJa M H3pasa.
CumMOmo03a KOCTHMa U TEXHOJIOTH]jE je KOHIMIHMPaHa Ka0 MHTEPAKTUBHU KOCTUM. OBaKBU XUOPHIHU KOCTUMH MOTY
MHKOPIIOPUPATH W3Y3€THO KOMILUIMKOBAaHE IUI'MTAJIHE, KOMIjYTepPCKe, CEeH30pCKe, MarHeTHe, Owonomke u LED
TexHosoruje””. IHTepakTUBHOCT ce OrJie/la U y peaklrju MyOJrKe Ha OBaKaB MPHUCTYH KOCTHMY a M pearoBarmy Ha
pas3yIMuuTe MOJCTHUIIAjE U3 OKOJHMHE - IPOCTOP YKOME Ce peBHja oBHja. Tako perunujeHT 1MocTaje 1e0 TeXHOIOCKO
YMETHHIIKE MOJIHE PEBHj€ Ka0 U caM MaHEKeH KOjH HOCH MOJEII.

WHuTepakTHBHE KOCTHMH Kao MpUMepH XubpunHor, kubopckor Tena: Circuit Dress nuzajuepke Huku Acman (Nicky
Assmann), geno Adaszuja (Afasia) Mapcen.JImja Arryne3a Poka (Marcel.Li Antunez Roca) u Keitai Girl ymernute
Hopuxo Jamaryqn (Noriko Yamaguchi). Ce Tpoje yMETHHKa MaHHUITYJIAlljOM H TPaHC(HOPMAIIHjOM apTUKYIHUCAII
Cy CBOjy TeJecHOCT Herae m3Mely Tenma, KOCTUMa M TeXHOJOruje. MHTepakTHBHH KOCTHM CTBapa KHOOPILKY
MaHugecTanujy u3Bohaua y cTanHOj MHTEpPaKUUju u3Mel)y OpraHcKor M TEXHOJIOIIKOT, My0inke u u3Bohaua.bpenn
®ennu (Fendi) je omoryhuo cBojuM MOTpoOIIaYnMa IU3ajHUPAELE COTICTBEHE TopOe. DEHIM je TaHCHPAO ATUTUKAIH]Y
Barer (Baguette) rme KOpHUCHHIIM MOTY Ja OCJI000J€ CBOjy KPEaTMBHOCT y3 MOMON HAajHOBHjUX anara, 0oja u
yerkuna. Topoa barer he 3axBaspyjyhu kpeaTHBHUM jkeHama, JOOUTH CBOj€ jeIMHCTBEHE MPUMEPKE.

Cnuxa 6p.3- Spinali Design u namemnu xynahu kocmum
Opanmycka npexyseranna Mapu Crnunamu (Marie Spinali) ocMucimna je kymahu xoctuM 3a xeHe Koju he Outn
OINPEMJBEH BOJOOTIIOPHUM COJIAPHUM KOJISKTOPOM, MOBE3aHUM Ca CMapT Telne(OHOM, KOju he BIaCHUILY YIIO30pUTH
Jla HA KOXY HaHece KpeMy 3a CyH4Yame, Ja He Ou m3roperna. 3a moduerak he xommnanuja Spinali Design iz Miluza
TakBe Kymahe KOCTHMe MPOM3BOUTH CAMO 3a YKeHe 110 LeHH o 149 erpa, a Guhe uspahenu no mepn.”®

Znttps://chalayan.com/, mocehero 10.04.2019.
Znttp://www.dazeddigital.com/fashion/article/26842/1/hussein-chalayan-talks-making-dresses-dissolve-on-the-
runway, moceherno 10.04.2019.

®LED je momynmpoBOIHHK KOjH IPETBapa eeKTPHUHY €HEPrHjy AMPEKTHO y cBetiocT. MOske Gutr pasmuaute 6oje
Yy 3aBUCHOCTH O] MaTepHjaja oJ KOr cy m3pal)eHu 4uI U meroBe koHpurypanuje. HajpaxxHuja dnmEeHUIA j€ cTe TO
na LED TexHOJOTHja KOPHUCTH jako Mally KOJWYWHY elekTpuuHe eHepruje. Bumern y: Flux Technology, LED
tehnologija, http://www.fluxtechnology.rs/led2.php, moceheno 23. 04. 2019.
Bhttps://www.lepotaizdravlje.rs/lifestyle/inspirisemo-vas/dizajniran-pametni-kupaci-kostim-koji-vas-opominje-da-
nanesete-kremu-za-suncanje/, moceheno 10.04.2019.
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3AK/bYYAK

WnrepaktiBHU ypehaju npoxumajy cBe chepe JbYACKOT JIeNoBamka Kao U pa3iniunuTe YMETHHUKE MpaKkce. Y METHOCT
Ha modeTky XXI| Beka je y cBe Behoj MepH MHTEPAKTHBHO MCKYCTBO y KOME TEXHOJIOTHja IpeTBapa Iiegaomna y
yYeCHHKa M MeHa HAauMH NepLelyje YMEeTHHYKUX jaena. [lojaM MHETaKTHMBHOCTH, Kaja je ped O YMETHHYKHM
npakcama, NPUCYTaH jOIl y JIEeBETHAGCTOM BEKy, M y3MMa Maxa TeK HakoH J[pyror cBETCKOr para y KOHTEKCTY
akuuoHe yMeTHocTH. OHO INTO Ce JaHAaC CMaTpa ECEHIHjaJJHUM CerMEHTOM HWHTEPAKTUBHOI YMETHHUKOL Jela je
aKkTHBHO yderrhe myOiMKe Koja DUPEKTHO yTHYE Ha HETOBO MOHAImame W TpaHchopmarmje. Kipydnu ememeHTn
HHTEPAaKTHUBHE YMETHOCTH Cy aKTHBHO HCTPa)KMBamb¢ M PEaroBarbe PELUIUjeHTa, jep ce Ha Taj HaYMH HM3a3UBa
JMHAMHUYHA pa3MeHa yYeCHUKA Ca YMETHUYKHM JICJIOM.

[TameTHa TKaHWHA TIpeCTaB/ba MHOBALM]Y KOja Ce 3aCHMBA Ha CIOjy TEKCTHJIHE TKaHWHE M MOJICPHE TEXHOJIOTHje
KOja MMa CIIOCOOHOCT J1a pearyje Ha CTUMYJIaHCe M3 OKOJIMHE, TpaHcdopmuiie ce u npunarohasa. [lpumemyjy ce y
MeuIuHH, copty (anp. Dry-fit 2), Bojcri, pasmmumMTIM MOCTOBMMA KOjH 3aXTeBajy TEIECHY 3alUTHTY H JOJATHY
0e30eHOCT UT/.

TepMuH HOCHBM KOMIjyTep OJHOCH ce Ha mameTHy ozehy, mamerHe caToBe, mameTHy oOyha, cmapT Bu3upe U
Haouape, maMmeTHe TeiepoHe M oMoryhaBa MojefMHIly lla JakKIle OpPraHu3yje CBaKOIHEBHH JKHBOT, KOHTPOJIMILE
CBOje 3IpaBibe, MPUMa MOpPYKe, KOPUCTH HMHTepHeT HTA. CrajameM HOCHBE TEXHOJIOTHjE€ M YMETHOCTH (MOIHH
nepdopmaHcH, BUICO, aHUMAaNHja, GUIM, BUACO-UIPE, MO3OPHIITE, My3HYKHA HACTYNH HUT/.) HACTaje OHO LITO Ce y
OBOM pajy neduHHIIe Ka0 HHTEPaKTHBHH KOCTUM.

Texma 3a Op3oM pa3MeHOM HH(pOpManHWja, MOACPHOM YOBEKYy je OJIaKIIaHaBa KPO3 HOCHBY TEXHOJOTH)Y H
MaHudecTyje ce Kpo3 HHTEPaKIH]jy TEXHOJIOLIKO - OPraHCKUX HHTepdejca. OBaKBa TeXHOJIOTHja AeQUHHIIE yTUIIaje
CaBpEMEHHMX TEXHOJIOTHja Ha KOCTHM M TeNO, HEroBe NOTEHIMjale 3a Kpeupambe HOBUX €CTETHKA, JPYIITBEHHUX,
KyITYpHUX M WHIMBHUAYaJHHX HWHTEpHpETalfja, TEIEeCHOCTH, 3Hauea, WHTEpakluja, eKclpecwja HTA. Y
aHaIM3Uparby OJHOCA TEIO—TEXHOJIOTHja—KOCTUM HMHTEPAKTUBHHM KOCTHM C€ CTaBJba y LIEHTap neppopMaTHBHOT
Tena, Kao 3Ha4yajHa II0YeTHA Ta4yKa 3a Jajbe UCTPAXKHUBAKE HA OBY TEMY.
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MODERN MIDDLE AGE IN HIGH FASHION THROUGH THE DESIGN OF
ALEKSANDAR JOKSIMOVIC
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Vocational High School of Technology and Art, Leskovac, djolekam@gmail.com
Milena Savi¢
Vocational High School for Technology and Art, Leskovac, milennasavic@gmail.com

Abstract: The design of socialist Yugoslavia received a particularly new look through the creation of Aleksandar
Joksimovi¢, which gave the new elements a traditional look, equally putting them in rank with world-famous
designs of celebrated designers. This paper was created with the idea of emphasizing the importance of the creativity
of Joksimovi¢, which is within the framework of socialist norms, as an artist, remained insufficiently recognized,
although his work was in the service of exclusive promotion of the cultural aspects of his country. His concept of
design based on the medieval cultural tradition emerged from the framework of the then socialist clothes, and it is
called grandiose exoticism. The names of the first collections given by the historical figures of medieval Serbian
history are a clear indication that it is possible to draw inspiration from the past, if it is professionally approached
and adequately, by contemporary trends, the audience and the market. Joksimovic's individualism, apart from
design, was also reflected in the way the collection itself was modeled through models and choreographies, and
clearly once again showed his step ahead of time, while the social and political circumstances forced him to stay one
step behind.

Keywords: grand exoticism, high fashion, socialist fashion, tradition, fashion design.

MOJZEPHHU CPEJAIBU BEK Y BUCOKOJ MOJIH KPO3 TU3AJH AJIEKCAHIPA
JOKCUMOBHURA

Aparana ®@pd¢ynanopuh-Illomohn
Bucoka TexHOIOMIKO YMETHHYKA CTPYKOBHA mIKona, Jleckorar, mpenasay, djolekam@gmail.com
Mmuaena CaBuh
Bucoka TeXHOJIONMKO YMETHHYKA CTPYKOBHA MIKosa, Jleckosail, mpeaasad, milennasavic@gmail.com

Ancrpakrt: [m3ajH conyjanucTiuyuke JyrociaBuje J00HO je moceOHO HOBO 00JHYje KPO3 CTBApaIalITBO AJleKcaHapa
JoxcumoBuha Kkoju je TpaAMIMOHAJIHWUM eJeMEHTHMa /a0 HOBO JIMIIE, CTaB/bajyin MX paBHONPABHO y paHr ca
CBETCKH IIO3HATHM KpealldjaMa IMpOCIaB/beHUX au3ajHepa. Paa je HacTao ca HICjOM HCTHIAa BaKHOCTU
cTBapanamrTBa JokcumoBuha, KOjU je y OKBHpPHMA COLMjAIMCTUYKUX HOPMH, Ka0 YMETHHK OCTa0 HEIOBOJHHO
NPU3HAT, UAaKO je HKEeroB paja 0Mo y CyXOHM eKCKIy3UBHE NMPOMOIHje KYJITYPHUX acrekara 3emibe. therop KoHIenT
JIM3ajHa 3aCHOBaH Ha CPEI-OBEKOBHO] KYJTYPHO] TpaJuliMjH, M3allao je M3 OKBHpA TaJallie COLUjATHCTHUKE
onehe u 106MO neyat Ha3BaH rpaHMO3HM er3oTh3aM. Ha3uBu mpBUX KOJIEKIM]ja AaTH MO UCTOPH]CKUM JIMYHOCTUMA
CpebOBEKOBHE CPIICKE HCTOPHjE jacaH Cy MoKa3aTelb Ja je MHCIUpaLyjy Moryhe preT U3 MpoLUIOCTH, YKOIHKO
jOj ce CTpYYHO NpPUCTYIH W AJCKBATHO, CXOJHO CaBPEMEHHUM TPEHAOBUMA, MYOJIHMIHM M TPXKHUIUTY MPEACTABH.
JokcumoBulieB MHIMBHAYyaNnnu3aM, OCHM y IH3ajHy, OIJIEZao ce M y HayMHy H3BeAOe came KOJEKLHje ITyTeM
MaHEeKeHKH M Kopeorpaduje u TUMe ce jacHO, jOII jeJHOM, NOKAa3HMBao HEroB KOpak HMCIpel BPeMeHa, 0K Cy ra
JPYIITBEHE U IOJUTHYKE OKOJIHOCTH IIPUMOpaBaje 1a OCTaHe jelaH KOpakK H3a.

KbyuHe peun: rpaHIMo3HH €r30TH3aM, BUCOKa MO/Ia, COLMjaIMCTHYKA MOJA, TPAAMIIH]ja, MOJHH JU3ajH

YBOJ

MoHO CTBapajalTBO HOBOCTBOPEHE CONMjATMCTHUKE JyrociaBuje Hemoryhe je riieqaTi He3aBUCHO O MOJIUTHIKE
W W7EOJIONIKE OpHjeHTalMje Koja je ycrocTaBibeHa mocie Jlpyror cBerckor pata. CBe MCTOYHOEBPOIICKE 3€MJbE
KOMYHHCTHYKOT OJ0Ka, npuxBarajyhu u nomryjyhu 60JblIeBUYKY WAEOJIOTH]Y Kao jeJUHY M HEIPUKOCHOBEHY, HU
MaJlo HHCY OWie HakKJIOHWEHE INMPOJYKTUMA 3alajHe KyJIType, T€é M caMOj MOJHM M KYJTYpU OJEBamba M €CTECKOT
yKHBamka y UCTUM. bpojHM MomHM TpeHIoBM 3amajga M HHXOBO Op30 CMEHHBAMKE HUCY OJrOBapad 3eMibaMma
UCTOYHOT 0JIOKa, KOje Cy NMpoNarupaje jeJaHKoCT y O/ieBamy, IITO je OMIo y ciyOu ujeje colujaiHe jeHaKOCTH.
Crora ce y KOMYHHCTHYKHM 3eMJbaMa paJijo Ha IPOMOBHCambY CTHJIA OAEBamkba y KOME CY jeHOCTaBHOCT
MIPAKTUIHOCT OWMIIM IPHOPUTETHHU YIIPaBO 300T MOTpeda HOBOT PaHOT YOBEKA.
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VY TOM KOHTEKCTY IJIeIaHO, HM MOJIa y mocjeparHoj JyrocnaBuju Huje 6mna usyserak. Kondexkiuja je Ouna ceenena
Ha jeJHOCTAaBHE KpoOjeBe, IJe HHje OWI0 MecTa 3a OpPUTMHAIHOCT M KpPEaTMBHOCT CaMMX JU3ajHEpa HHUTH
WHIMBUIyaJl3Ma y OfeBamy MojenuHna. Mnak, KOJIHKO roJ 1a ce oJeBame JyrocioBeHa y MoCIepaTHUM TOJHHAMA
CBOJIWIJIO Ha HAjHEONXOIHHjE eNEMEHTE, JINIICHO OWJI0 KaKBUX €CTETCKHX MOTpeda, YKyC y OJeBamy MpeIpaTHOT
YoBeKa HHje y MOTIYHOCTH HecTao. U mopex cBeommuTer cHpOMamiTBa M HIeje KOJIEKTHBU3MA, M3pakaBaja ce
noTpe6a 3a MOIEPHIM | JIeTM GHIIO /13 je Ped 0 HOBOM YOBEKY PAHHKY M IPEAPATHO] TOCIIOH. 2

VYnpaso 300r TOra, CTAHOBHHINTBO ce okpehe npyrnm m3BopmuMa Koju OW 3aJ0BOJBHIIN EUXOBE IMOTpede; MHBEHY
KOoa Kpojada u nomahoj pagrHOCTH WJIM CHaOIeBamy y MHOCTPAHCTBY W Ha IpHOM TpKumTy. Ca jeqHe cTpaHe
pasJIor je CBAaKaKo JIeXkao Yy BUIIECTO/IUIILEM pajly Ha IPUBPEIHOM y3/IH3amy 3eMJbe IITO je oMoryhuino gopmupame
COLIMjaJINCTHYKE CPeAm-e Kilace, cio0oqHe Jla MyTyje M YIO3Haje ce ca MOJOM 3allaJHUX 3eMajba, U cBe yemihe
CIpEeMHE Jja Te UCTe HOBUTETE U TpeHaoBe ceOu npuymTH. Ca apyre cTpaHe, TEKCTHIIHOj MHAYCTPHUjH HOCIepaTHE
JyrocnaBuje Owmna je motpebHa pedopma, jep je 3aocrasa 300r JoOmer AwW3ajHA, HEAJCKBATHHX KpOjcBa,
Heyckila)eHuX cTaHaapia KOH(EKLHMCKUX BEeJIMYMHA M yrnoTpede JOIIUX MM CKPOMHHUjer KBAIUTETa MaTepHjana.
OBakBa cuTyalyja yCJIOBHIIA je Jla MPpOou3BoaU qoMalie KoH(EKIHje ceae y paamaMa, alli Jia ce U AaJbe MPOU3BOIU
3a OHe KOjH He ’kene jxa Kymyjy.” 36or Tora, cBe demhe ce jaBHO KOMEHTapHIIe O MOTpebn mpoMeHa y gomahoj
TeKCTHJIHO] MHIYCTpHjH, a Bonehy ped je moHeo yacomuc bazap, IONOBHHOM Ie3feceTHX TOIWHA, Kajga je U
OCHOBaH.

MOJA Y UJEOJIOT'NJU COUUJAJIUZMA

VY roaunHama mocne Jlpyror cBeTcKOr paTa y 3eMJbaMa COLMjaJIMCTHYKOI CHCTEMa MoOJa je, Kao TeKOBHHA
Oyp>koacKor JpyIITBa, Onia Mpe3peHa U YKIOmheHa ca ClIeHe KyJITYPHHUX JeliaBama. [locTeneHo, oHa MNak mocraje
JICO MHCTUTYIIMja CBAKOJHEBHE KYJIType Kako OM ce JemoMTH30Bajda momysianuja. CBakako jJa oBaj Mpolec HUje
TEKa0 HH JIAaKO HHU Op30, Al Ce MOXKE CMECTUTH Y BPEMEHCKH OKBHP 0n necerak roguna (1958-1968). Hakie, y
TPEHYTKYy KaJa Ip)KaBu BUIIE HUje Ouiia MoTpeOHa MoJpIiKa 3a TEKOBHHE PEBOJIYILIHjE, IPOMEHHO CE H-EH OJHOC
npemMa JpYIITBY M HBEHUM HHCTHUTYIHjaMa KyJType, NpucBajajyhu uxX caja Kao elieMEeHAaT MOTIIOpE Y OIpKamy
BiacTd. Mona, Kao KyJlTypHa moTpeba COLMjTCTHIKE Cpeibe Kilace, cana OuBa MogpKaBaHa Ol CTpaHe MeAuja, y
TOM TPEHYTKY MHCTPYMCHTOM Ip)KaBHE BJIACTH, U JOXKUBJbABA CBOjy MpE3eHTANH]y. JOTagallmby COLMjaTuCTHIKI
KOHIICNT JHU3ajHupama ojehie jeTHOCTaBHUX, MPAKTUYHHUX M, BPJIO Y€CTO, HEATPAaKTHBHUX MOJIeNla MOpao je aa Oyne
oborahen ememeHTmMa 10 Tama ocyhmBane "Oypkoacke" mome. Mako je W Jgajbe OMO MOMHHAHTAH KOHIICIIT
conpjanucTidke onehe, KOju je CIy)KHO CBPCH CBaKOJHEBHOT XXHBOTa, OWIIO je cBe demlie MPHUCYTHO yBohewme
eleMeHaTa 3amajHe MOJAE Yy HCTOYHOEBPOICKE 3eMJbe M (opMuparme CTHIAa KOjH ce MOXe IeUHHCATH Kao
"rpaHAMO3HU nceyuo-KnacnuM3aM".30 OBa BHCOKO pernpe3cHTaTHBHA (opma onchie Ouna je HaYMIbEHA 10 HOBHM
€CTEeTCKUM CTaHJaplMa Ca IIMJbeM JIYKCY3HOT peKJIaMHupara JpKaBe U BeHUX MHCTHTYLHja KYJIType Ha MOJHHM
KOHI'pECHMa U CajMOBUMA y 36MJbU M MHOCTPAHCTBY U TUME j€ I0CTajla CBOjEBPCHHM TponaraHan MaHuecr.
IocnepaTna JyrocinaBuja HUje y MOTIYHOCTH MPOIIIA OBAj KOHIICNIT pa3Boja 3BaHUYHE COIM]jATUCTHYKE MOE 300T
M3OIIITaBaka U3 UCTOYHOT OJoka. TumMe je Omina u3ysera ca OpOJHUX COLMjATUCTUUKUAX MOJHUX KOHIpeca IyTeM
KOjHX je TpeOaslo MpaTUTH TPEH]| pa3Boja Ap)KaBHE PENPEe3eHTaTHBHE MOJE U 110 MOCTABJLEHOM MOJIENY ITPEHOCHTH
U pa3BHjaTH HCTY Y CBOjOj 3eMJbH. T0O je YCIOBHIIO CIIOPHjH pa3Boj MOJHE MHIYCTPHje, Aa IO CPEANHE IIe3eCeTHX
TOJIMHA COLMjaIMCTHYKa JyrociiaBuja HeMa pernpe3eHTaTHBHY 3BaHHYHY MOJY Kao OOJMK PEeKIaMHOr CIEKTaKia.
HcroBpemeHo, ca apyre cTpaHe, y JyrociaBuju ce CTBOpPHJIA OINIMja JaKIIer yIUIiBa MOJHMX YTHIaja ca 3amana u
VIIPaBO Taj CEIMEHT je MOJCTAKa0 jYrOCIOBEHCKY TEKCTIIHY WMHIYCTPHjY M MOJHY CLEHY Ha HPEBa3HIIaKCHE
JOTaIAllbe HE3aBUIHE IO3WIMje Yy MpaBlly CTBapama COICTBEHOI MOJHOI Toka. Mopa je caiga mocrana
JISTUTUMHM30BaHa M 0JJOOPEH KYJITYpHH KaluTall.

Hacranak rpaHauo3HE jyTOCIOBEHCKE COIMjaIICTHYKE MOJIE Be3yje ce 3a 1967. roauHy u KapakTepHIle ce, mopes
npahiermha TPEHYTHUX 3aMaHuX MOJHUX TPEHIOBA, CTUIOM M3rpaljeHnM Ha ejJeMeHTUMa er30Tu4HOr cTria. Ca oBUM
crneuupUIHIM eJIeMEHTUMA, TIOIYT TeMaTCKOI OOJIMKOBama KOJISKIMje 110 MOTHBUMA U3 HAI[HOHAJHE M KYJITYpHE
HCTOpHje, Ca KPOjHMM KOHIIENTHMAa 3aCHOBAHMM HAa WCTOPHJCKHIM M TPAAWIHMOHATHAM KOCTHMHMA, HACTao je

. .. 1
TEPMHUH KOjH je IPUMEpPEH Y HHTEPIPETAIHjH jyTOCIOBEHCKE PENPE3eHTATHBHE MOJIE — "TPaHIHO3HY er3oTH3am’.®

hitps://happynovisad.com/lifestyle/izlozba-moda-u-ogledalu-sezdesetih.7116.htm, nocehero 15.05.2019.

ZMili¢, M. (2015). Aleksandar Joksimovié¢ — Dior na Jugoslovenski na¢in?, Artum istorijsko-umetnicki casopis, 2, Filozofski
fakultet, Beograd, 43-44.

©Bemmuposuh, JI. (2006). Kynrypua 6uorpaduja rpananosse mMoge: Ipuda o komeknmju Vitraz Anexcanapa Joxcumosulia,
Emnoampononowku npobnemu 2, dunozodeku dakynrer, beorpan, 91-93.

$Ycro, 93.
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dopme erzoTu3ma cy HOTrOHE 32 UCTULAE PA3IMYUTOCTH, OJTHOCHO JlaBarkha MHAWBUYJIAHOT [leyara y OJHOCY Ha
3ananHy Moay. OcoOena komMOMHaIMja eleMeHaTa oaehe TpaJuIMOHAIHOT CTHIIA U 3alajjHe MoJe OWOo je HauuH J1a
ce jyrocjioBEHCKa MOJA HCTAKHE Yy OJHOCY Ha CBOj AOTANAINBU IIOJIOXKAj, alldi U CBOjEBPCHU IPOTECT MPOTHB
eBPOLICHTPHUYHE 3allafHe MOZAE. 3ay3MMame Kypca Mporarupama KyITypHE NOJHTHKE CBOT NMOIHEOJba, OIHOCHO
MOJIe y HaIlMOHATHOM CTHITY, B€3aHO j€ 3a aKTYeJIHH NOJUTHYKH M IPYIITBEHH OJI0Ka] KOjH je JyrocimaBuja mMaia
TOKOM Ie3nieceTux roguaa XX Beka. Y mokpery HecBpcranux, rae je Jyrocnasuja nmaina He Maly yiiory, BehHHCKH
cy Omie mpuCyTHe OHMBIIE KOJOHHjaJTHE 3eMJbE KOje Cy HeroBalie, Kao PElpe3eHTaTUBHHU CTHI OJCBama, yIPaBO
CTHJI TpaAWIHOHANHE ojehe npuiraroheHe N0 CTaHZapAWMa 3amaJHUX 3eMaspa. 2 Mopa corujamicTHIKe
Jyrocnasuje je noOuia CBOj ayTOXTOHM TOK; KOpUcTehn TeKOBHHE MOAHE MHAYCTPHje 3alaJHUX 3eMaba, Iporpam
pa3Boja eKCKIy3UBHE MO/IE 3eMajba KOMYHHCTHYKOT OJIOKA U Y yXY HOBHX JPYIITBEHHUX U TOJUTUYKHX OKOJHOCTH,
pa3BuiIa TPaHAMO3HN HAIIMOHAIHN CTHJI KOjH je OMO eKCKIIY3UBHH PEIPE3CHT MOJIE 3EMJbE.

HOBMU JYX AJIEKCAHJAPA JOKCUMOBHWRA

ITojaBa Anexcangpa JokcumoBuha, ka0 MJIafor Au3ajHEpa, JecUa ce y BpeMe Ile3feceTHx roauHa XX Beka, Kajaa
j€ y IOTIYHOCTH OHMJIO M3BECHO JIa je MOTpeOHA MPOMEHA Y jyTOCIOBEHCKO] MOIX U IH3ajHy. JOkcHMOBHheB yma3ak
Yy MOAY je 3amodeT pajoM mpu 3aBoay 3a yHampeheme momahmucTBa 1963. roamue, rae onx mpBuUX Mojena OuBa
npumeheHa HberoBa KpeaTWBHOCT, Koja My je obesbeamna mecto y Hammonamnom canmoHy npu 3aBomy. Toxom
HapeIHNX TOJMHA HEroB paj y HammoHanmHOM canoHy je OMO Be3aH 3a KpeHpame MojeNia I0 eleMEHTHMa
HAIIMOHAIHOT KOcTUMa, oceOHo ca nozapydja KocoBa u Metoxuje, ma 6u 1o 1965. ronuae Beh yBenuko IpuByKao
He Many maxiby nomahe u cBercke jaBHocTH. > Anexcangap JokcumoBuh je I0CTA0 PEHOBATOP HAPOIHOT KOCTHMA,
OJHOCHO HOCHJIAI] T3B. MOZI€ Y HAIIHOHATTHOM CTHILY.

Cnuxka op. 1,2,3- moges Benuannue CUMOHUIA M MOJeJIN KoJlekuuje ,,Cumonuoa“

WHcnupanyjy je TpaXno y HapOJAHUM KOCTHMMHMA, OJJHOCHO Y HGHUM €JIeMEHTHUMa IOoNyT 3yOyHa, aHTepHje WIIn
jereka, y Kpojy, MaTepujaiy, HapoIHOM Be3y U y opHameHaTiMa. Kosekiuje koje je kpeupao 3a HarmonaaHu caion
ToKOM 1965-1967. roaune Ouie cy HHCIIUPUCAHE HAPOIHUM CTBAPAIAIITBOM U JoMahiM MaTepujaioM-ByHOM, KOje
je m3paxaBao Kpo3 Mojesie Off KyKHueHe W IuieTeHe ByHe. [loceOHy Ba)KHOCT y HETOBOM CTBApasallTBY je
npezacTasbano noapydje Kocosa n Meroxuje, ca kora je ¥ caM IOTHIa0, IpoHanasehn nHcnMpanujy y HapoaHOM
KOCTHUMY TOT NOAHEOJba, alu M 'y ayTeHTH4HOj rpahanckoj onehu [Ipuspena. CarnenaBajyhn xyiatypHy Tpaguunjy y
IMPEM TEPUTOPHjATHOM OKBHpPY, JoOKcHMMOBHh je WMHCIUpanujy 3a Mojele NPOHAIA0 W Yy HAPOJHOM OJieBamy
noapyyja lllymanuje u Lipre ['ope. HecyMmuBO je na je oBakaB MCTpaXKMBAaYKH JTyX MJIAJIOT JM3ajHepa HaBEO M Ha
jeaHy ny0OJby aHanM3y KOCTMMa Kpo3 mpounioct, Bpahajyhu ra Hasajg Ha MecTo mopekia rnopoauie, Ha KocoBo u
Mertoxujy, oBor myTa Ha (ppecke MaHacTHpa u npkasa. CBoj ayTeHTHYaH u3pa3 Jokcumoruh je HemoOuTHO HajOoIbe
OCTBApHO KPO3 MHCIHPAIH]y CPIICKOM CPEIHOBEKOBHOM KYJITYPHOM OAaIlITHHOM, a CBOjJUM KOJIEKIIMjaMa Ja0 jeIHy
HOBY JIMMEH3H]y, HACIIOBJbaBajyhy MX IMEHNMA CIIABHHUX CPEAOBEKOBHUX BIIA/IAPKH.

32
Hcro, 94-95.
BMili¢, M. (2015), 46; Bennmuposuh, JI. (2008), Anexcanaap Jokcumosuli Moza 1 Wnenrurer, VYromuja, beorpan, 26-45.
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CPE/IIbU BEK HA MOJJHOJ CUEHU
Kako je Beh peueno "Komexnuja Cumonuoa, Bumpasc u Ilejzasxc n Ilpokiema Jepura O3Ha4WiIe Cy pajuKaHy
MIPOMEHY MOJHOT KOHIIENITA COILIMjaINCTHYKE JyrociaBrje o 4eMy cBeZode OpOjHH HATIIMCH Y HHOCTPaHO] U goMahoj
IITaMITH, KOjH Cy HOBOHACTaly TPaHAHO3HY MOy OKapakTepHcain Kao Bapujary haute couture y ycioBuma
counjaana.34
Komneknwnja ,, Cumonuoa * je npencrasibeHa 7. mapra 1967. ronune, y, 3a Ty IPWIHKY, BPJIO JOOPOM HHCIIHPATHBHOM
amOujeHTy 3a myOnuKy, y mpocropy [amepmje dpecaka. YTHcak o Kpeamujama IONATHO je I0jadao MPOCTOP
yrnoTnymheH konujama (pecaka u3z Comohama, cBeriocT cBeha, 3Bynu xapde u ctuxoBu necMe Mmnana Pakuha
,Cumonnna“.®® Ca npaBom ce MOXKE CMATpaTH HPBOM TPAHAHO3HOM KOJEKIHjOM BHCOKE MOJC COLMjaNHCTHUKE
JyrocnaBuje. Mopnenu cy HacTaidM Kao MOCJIEQULA WHCIHUpAIMje CPEIHOBEKOBHOM KYJITYPHOM OalliTHHOM,
npeBacxoaHo ca KocoBa u Meroxuje, n3 I'pauanuue u Jleuana, TauHuje BUXOBUM (PECKO CIUKAPCTBOM, KOje je
MIOHYJIMJIO MOJIENl CPEIHOBEKOBHOI KOCTHMa, W OCIMKAaHAM MOTHBHMa ca (pu30Ba, KOjU Cy MOCIYXWIH Yy
elleMEeHTHMa JeKopucama. MozepHe ¢opMe oO0JIMKOBama TPaJULMOHAIHOI Kpoja OCTBapeHe cy Kpo3 ¢(uHH
MaTtepHjal O TAHKOT BYHEHOT IITO(a U CBHJIE, a OINIEMEH-CHE BE30M Y CTYIy OpHAMEHaTa. 3a HajyCHeIIHHjH MOeI
y LITaMIIaHUM MeIujuMa NporjalieHa je BeHuaHuna CHUMOHHIA, KOja je NOHeNa MMe IO Ha3HMBY KOJEKLHje, IITO
jacHo amyampa 1a je KpeaTop oBaj MOJIET CMAaTPAO TIABHHM PEIPE3CHTOM Komekiuje.
Konekuuja ,,Cumonuoa* je uMana BpJIO 3amaXeHYy WHOCTpaHy Ipe3eHTalujy UcTe roguHe Ha MelyHapomHOM
MOZHOM (ecTuBally y MOCKBH, MNOBOAOM IEIECETOrOAMINBbUIE OKTOOapcke peBoiyLHje, TOe ce Halnla
paBHOMpaBHO ca kojekiujama Koko HIanen (Coco Chanel), Kpucrujana Jinopa (Christian Diora) u ITjepa Kapaena
(Pierre Cardin). Ilpakca ctBapama yrohaja myOnumy Ja ce KOJCKIHMja MPE3CHTYyje y3 Kopeorpadujy aaeKkBaTHY
TEeMaTHLHU, NpuMmermeHa je U 'y MockBu. Kako je 3abenexeHo y mramid, MOCKOBJbaHHM Cy BpJIO MO3UTHUBHO
pearoBami Ha KOJNCKIM]Y"', YIPaBo 360r CICHH(PHIHOCTH y KPOjy U OPHAMEHTHIM GIMCKHM OBOM KyITYPHOM
mopy4jy. Y TakKMHUUapCcKoM neny JokcuMoBulieBa KOJIEKIHja je moOeania Y KOHKYPEHIHjH O] JBAJCCET U YCTUPH
aytopa, Meljy kojuma je OMI0 M CBETCKH MMO3HATHX UMCHA.

xg\ Aumoya,
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Cnuka op. 4 u 5- mogeu KoJiekuuje ,, Bumpasic” u kpeaumja ucrouMeHe KoJieKuje
Jpyra rpaHnnosHa Konekimja ,,Bumpaoic® Hactana je n3 JokcumoBuheBe MHCHHpandje BUTPAKMMA KaTOIMYKHX
KaTepana W MaHAcTUPCKHX xpamoBa. OxroOpa 1968. romuHe mpukazaHa je momahoj myOmmmm y beorpamy Ha
MmehyHapogHOM cajmy ,, Moda y céemy * Ha mraHny LleTrpoTekcTuia, 10K je mpe Tora ucre ToJMHe, TOKOM aBrycTa u
cenTeMOpa, nmana MeljyHapoaHy npemujepy y JlemHHrpagy Ha JYrocIoBEHCKO] MHIYCTpHjckoj m3moxom.® Ilo
cBeMy cynehu, Hamepa je OWia IMPOj HHOCTPAHO] jaBHOCTH MPE3EHTOBATH jOII jeTHOM EKCKIIy3HMBHO NOCTHUTHYhe
HOBOYCTaJbeHE MOJHE (OpME C LUJBEM MPOMOIMjE caMe ApkaBe. MOJENH OIUIEMEHEHH OPHAMEHTHMA, KOjU Cy
MOJIp’KaBaJI CETMEHTE BHUTpaXka, HA BEYEPHHM M MUHH XaJbMHaMa y CHa)KHOM KOHTpacTy 0oja um KOMOWHanuju
MaTepHjana, Kp3Ha M IUIMIIA, TTOHYAWIN Cy eKCTpaBaraHTHHM CTHJI KOjU HHje Morao mpohu HezamaxeHo. [loceban

*Bemmuposuh, J. (2008). Anexcannap Jokcumonnh Moxa u Mxenrurer, VYronwuja, beorpan, 43.
35http://slikeiprilike.com/2018/10/25/a|eksamdar-ioksimovic-iuqoslovenski-dior-nasledie-u-funkciii-mode-i-moda-u-funkciii-
nasledja/, moceheno 16. 05.2019.

% Bemnvuposuh, JI. (2008). Anexcanap Joxcumoruhi Mozna u Vnenrurer, Vromnuja, beorpan, 57.
37https://www.xxzmaaazin.com/aleksandar-ioksimovi(:-vuIqarno-ie-biti-u-trendu; http://plezirmagazin.net/aleksandar-
joksimovic-zaboravljeni-velikan-jugoslovenske-mode/, moceheno16.05.2019.

SBBeHI/IMI/IpOBHh, M. (2008). Anexcannap Jokcumouh Mona u Unenrurer, Yronuja, beorpasn, 70-72.
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CErMEHT YCICIIHE M3Ben0e KOJCKIMje je Oma kopeorpaduja Koja je OBOT ImyTa Ouia M3BEJCHA Y3 113 MY3HUKY H
3ByKE eJCKTPUYHHX Oprysba. Jledue ekcTpaBaraHTHOT CTHIIA 3aBPLICH j& MOJEIOM BEHYaHHIIE HAUYMIbCHE 01 Oeor
IUTMIIA YKpAaIleHe OrJIeNalluMa KpPYXKHOT OOJIMKa ca pY4YHO pal)eHOM YHMIKOM IO MOpyOHMa, BEIHMYaHCTBEHO
3a0KpyKeHa BEIOM 0f1 oprauie.>

Hapenne, 1969. rogune HacTana je Koxekuwja ,,[Ipokiema Jepuna ‘', AHCIMPUCAHA jOII jeTHOM >KEHOM M3 CPIICKE
cpemoBeKoBHe nctopmje, Mpuaom KatakyseH, cynmpyrom necriora Bypha Bpankosnha. Konekmmja je Hacrama 3a
motpebe mpBe caMmoCTaiHe MpuBpenHe m3noxoOe y Ilapm3zy Ha K0joj ce ouekwBamo na JyrociaBuja joml jeaHOM
eKCKIIy3MBHO MpEICTAaBH TI'PaHAMO3HY MOAY HOBOYCTAaHOBJECHOI HAIMOHANHOr cTuia. IIpBe cyMmme na oBa
KoJIeKIMja Huje npocrojHa llapusa, jaBunme cy ce jomr y 3emsbu. Jlomahm meauju Hucy Ownm Onarum mpema
JoxcuMoBHheBOj KoMeKIMjH, a HeOYMHI, Tpeba I je yommTe npeacTaBuTH, noehana ce mo gonacky y Iapus.*
HeouekuBano u 3a came pomahuHe, Kako je y (paHI[yCKUM MEIHjUMa OCTaNo 3a0eleKeHO, KoNeKIuja ,, [Ipokiema
Jepuna® je mpolmia BpJIO 3alMaXkeHO, a camMa pEBHja 3aBplICHA oBalUjama. HecyMHBHBO je Ja je W Ha4MH
MPE3CHTOBAkba MOJICNAa HA PEBUjH y3 MY3WYKY MO33AMHY, KOja je MOYMmbana eHepruyHuMm Mapiiom Ha Jlpuny,

yCIIOBMIIA []a ce pa30ujy mpeapacye U MoHeCy MO3UTHBHE eMOLIje KOje Cy BpJIo 6p30 mpepaciie y amiays.
T

% |

ANEKCAHAAP
JOKCUMOBHR

[’ ) 7
Cnuka op. 6,7, u 8- Moenu xoJjexkuuje ,,JIpoxnema Jepuna“ v kpeaumja ucTouMeHe KoJIeKIHje
AyTeHTnuHOCT JOKCHMOBHIEBOT HAIMOHATHOT CTHJIA y OBOj KOJICKIIHjH OTJIEfa0 y MPUMEHH MOJEpHE (opme
3yOyHa, KOju je yoOnudYeH Kpo3 KOXKy, IOCTAa0 OCHOBAa CBHX Kpealdja oBe KoJekiuje. Koxka kao marepujai je
MOCTaja HOBO II0Jb€ MCTPaKHMBamba, Kojoj je JoxcumoBuh Kpo3 3yOyH 3aap)kao TpaJulMOHAIHY HPUMEHY,
npuMeryjyhu nocse aTpakTHBaH Kpoj, OIUIEMEHEH Tep3ujcKiM Be3oM. [lociie oBOr mpencTaBbama y MpecTOHUIN
€BpOIICKE U CBETCKEe Moje, JokcumoBuh je 100M0 arnconyTHy MOTBpAY cBOT paaa. [IpuBykao je maxmy Boaehux
CBETCKMX MOJHHX Kyha, a 10 Taja Henpu3HaTa BU3HMja MOIJIA je Cce MOPEJUTH ca BU3MjoM J[MOpPOBOT CTBapama
HAIMOHAJHE BEp3Hje BHCOKe Moje.”

HUJEJA MOJEPHOI CPEJIBET BEKA

KoHrent moBparka MpoIDIOCTH Paay HMPOHAIAXEHha MHCIHUPAIUje, eBuieHTaH y JokcuMoBuheBOj MOJHO] HejH,
HHUje alCoJIyTHO WHOBaTWBAaH HHU jeJWHM IIPUCYTaH. Bpio dvecto ce mpaBu nuHHja mnopehema ca CBETCKH
npociaB/beHUM qu3ajaepom Kpuctujanom J[nopom. Mako amncosyTHO ompedte, y oba ciiydaja Ap)kaBHa HICOJIOTH]a
j€ jemaH o MOJACTHIIAja, KOjH je paj 000juIle nu3ajHepa J0BEO 10 HACTAHKA PEBONIYIIMHAPHE MOJHE JuHHje. [pyrHy,
JUYHUA MOMEHAT je HOCTaJruja Ka MPOIIIOCTH M BpPeMEHY HEKaJallbUX HajyCHEIIHUjUX APXKABHUX M KyJITYPHHUX
joMeTa moaHe6ba KoMe ju3ajHep npumana.’’ JoxcmmomhieB MOBpaTak y MpONUIOCT, y APXKABH KOja je MMala
HEKOJIMKO HAITMOHAIHHUX HEHTHUTETa, 3alo4eo je ca moaHeO/ba KOMe je OH IO TOPOJUIM MOpeKia MpHUMaaao, ca

sgBeHI/IMI/II)OBPIh, J. (2006). Kynrypua 6uorpaduja rpananozne moae: Ilpmua o xonekmuju VitraZz Anexcanzapa Joxcumosnha,
Emmnoampononowrxu npobnemu 2, dunozodceku daxynrer, beorpan, 96-97.

4O<DpaHuyc1<1/1 mpec araime uX je obaBecTHO O Heycmexy PyMyHa W TocaBeToBao jaa je 0ojbe Jga ce  Bpare.
https://www.xxzmagazin.com/aleksandar-joksimovic-vulgarno-je-biti-u-trendu, noceheno16.05.2019
“https://www.xxzmagazin.com/aleksandar-joksimovic-jugoslovenski-dior, mocehero16.05.2019

*Mili¢, M. (2015). Aleksandar Joksimovié — Dior na Jugoslovenski nacin?, Artum istorijsko-umetnicki casopis, 2, Filozofski
fakultet, Beograd, 48.
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npocropa KocoBa m Meroxuje, 1 Ono je Be3aH 3a JIMYHO HAMOHAIHO IOpekso. VM Kao Taksa, HalMOHAIHO
neduHucana, nHCMpanuja Asekcanapa JokcuMoBuha MOHyAWNIA j€ ONIMjy BHCOKE MOJE Koja je MMmaja BEIHKO
NOIITOBAKE Y 3€MJBH M MHOCTPAHCTBY, @ HCTOBPEMEHO IpiKaBa J00MIIa peNpe3eHTaTUBHY BEp3Hjy NpoIlaraHie Ha
HWHOCTPAHO] MOJTHOj CIICHH.

JoxcumoBuheBo TemaTtcko ofpehuBame KOJNEKIHWje je jeAHa O 3HAa4ajHHX HOBHHA Y jYTOCIIOBEHCKOM MOJHOM
CHCTEMY, W OCHM INTO j€ TIOJNIa3WINTe OWJI0 y CPEeOmOBEKOBHO] KYJITYpPHOj OAlITWHU, WHCIHpaNnWja ce ONmKe
NpOHAJa3Wila y JKeHaMa — CPeJbOBEKOBHUM BllaJapKaMa, Y JHYHOCTHMA romyT mulane CHMOHHIE, BH3aHTH]jCKE
NpHUHIE3e M CPIICKEe KpasbUlle WIM CpIICKe aecroTuie MpuHe, y HapOAHOj TPaIMLMjU MO3HATHje Ka0 OMpakeHe
Buzantunke, npokiere Jepune. HberoB pan Ha TeMaTrcku IIOCTaBJbEHO] KOJEKLHUjH IPOJIA3HO je KPO3 TEMEJbUTO
UCTpaXXHMBamkhE MyTEM I0CETa My3ejuMa M CIIOMEHHIMMa, YIO3HABambEeM Ca JIMTapaTypoM U CIyIIamheM MY3HKe.
TakBUM IpUCTYNIOM Y NpOHANaXemhy WHCIUpalMje, CTBApao je ayTeHTHYHE KOJIEKIMje Koje Cy yTHlale Ha
€CTETHU3AIlN]y jyrOCIOBeHCKe MOHEe HHAYCTpHUje. CaM Bu3yenHu edekaT KOJCKIMje Ha peBujama Ouo je oborahieH
aJieKBaTHUM aMOUWjeHTOM, KopeorpadMjoM M MY3WYKOM MpaTHOM IITO j€ HECYMIHBO IOCIEHIMBAIIO Yy
JI0)KMBJbaBaky ¥ pa3yMeBatby HCTOPHjCKE W HAIIMOHAIHE MOJUIOTe U3 KOj€ je MHCIHUpanuja MoTeKa.

Monepan cpenmu Bek Anekcanmap JokcumoBuh je mpencTtaBuo y koieknwjama ,, Cumownuoa®, ,,Bumpaoc™ u
, [Ipoknema Jepuna* Kpo3 pasHOBPCHE Kpealdje XaJbuHa Ol JHEBHUX BapWjaHTH 1O JYKCY3HHX, CBEYAHUX
BCUCPHUX XaJbUHA M OOraTHx BeHYaHHNa. therose kpearyje nMajy eneMeHTe HHCIIMPUCAaHe CETMEHTHMA BJIaIapCKOT
KOCTHMa W (pecko IeKopalyje, pealn3oBaHe Kpo3 Kpoj A XajbUHAa ca 3BOHACTHUM pYyKaBUMa IPEy3eTHM H3
CpenmbOBEKOBHE BU3aHTHjCKe onehe, ca MICIIMpUMa U OIJIaBJbUMa II0 MOJIENTy BJIACTCNIMHCKHX Kara M JACKOPHUCaHEe
OpHaMEHTHMa KOjU CBOje MOPEKJIO MMajy y KameHoj miactuuu ['pavanune u [lewana wiau, mak y MOTHBUMa ca
CPEIbOBEKOBHUX BUTpaXka. 3yOyH, Kao eJeMeHaT HapOJHOT KOCTHUMA, JOOUO je MOJEPHO 00JHMYje Kpo3 yrnoTpedy
KOXXE€ YKpallleHy TEep3WjCKMM BE30M, HMCIOJ KOra Cy, YMEecTo KyllyJba, caja Mpexkacrte Oiy3e, a Ha rjaBama
CTHJIM30BaHe Iajkaye. JokcumMoBuh ce BpJIo BELITO yIyImTao y KOMOMHAIM]Y IPUPOIHUX MaTepHjaa, MomyT GUHOT
BYHEHOT miToda M CBHIC, WIM BYHE W IUIMINA Ca €JIEMEHTHMa Be3a, Ja OW y KoJeKuuju ,,[lpoxnema Jepuna*
yIoTpedHo KoKy, KOja Y TOM TPEHYTKY IIPEJCTaBJba MOTIYHO OCBEXEHE Ha JoMahoj MOIHOj CIIEHH, HCTOBPEMEHO
yonaxaBajyhu je ¢dopmama TpukoTaxke. HcTpajHo ycmene KoOMOWMHAaNWje TPaaWIMOHAIHUX —CIIEMEHATa,
KapaKTePUCTHYHUX 32 MOJAY CpPCIHOBCKOBHOI OJIeBarba, YOOJIMYCHE Kpo3 MOJICPHH KOHIENT, CBOjOM
WHOBaTHBHOIINY M3HEAPUIIE CY jYTOCIIOBEHCKY BHCOKY MOJY.

3AK/bYYAK

MamroButi nu3ajH AjnekcaHzapa JokcnmoBuha HacTao je M3 MHCHHpALHWje CjajHAM CpEUM BEKOM CadyyBaHUM
Kpo3 Oorare mnpuKase CpPICKHX BIAJapKd Ha 3MJOBMMa BEIIMYAHCTBEHHMX XpaMOBa, KpPO3 OpHAMEHTE KaMeEHe
IUIACTHKE MOpTaia, Mpo3opa U BUTpaka, Kpo3 HapOJIHE IecMe 0 XpaOpOoCTH MOIITOBaHHUX Biajapa, OpaHHTEeJbUMa
JPKaBHOCTH M CBOT Hapoja, U O BUXOBUM HEBOJbEHHMM cynpyrama. JokcuMoBulieB BU3YeNHU HICHTHTET, KOJUKO
rox noxacehao, y ocHOBHM, Ha MoJel 3amaJkbadykuX MOJHHX JM3ajHepa, HOCHO je ayTeHTHYaH HallOHAJaH redaT
JIOCIIeIaH UCTOPHU)CKO] CIIMIU KOja C& MOXKE CaMO y CPIICKOj CPEeI-OBEKOBHO] KyATYPHO] OAIlITHHU TMPEMO3HATH. Y
CIIOjy ca KyJITYpHHM HaciielieM HapoJHOT CTBapaiaiiTBa oOpajae Matepujana u kpoja ojche, Hacrtama je ocobeHa
MO/JIHa JINHH]a, KOja je Y KOHTEKCTy IPYIITBEHHX JIelIaBama U KYITypHUX MOTpeda Ap)KaBHE 3ajeAHUIIE, CTEKIa CBa
npernmyhcTBa Ja TOCTaHE COLUjalMCTHYKA Bep3Wja BHCOKE Moje y JyrocmaBuju. Y 3eMJBHM KOja je MMalia BHIIC
HAMOHAJIHUX HJICHTUTETa, NOK C€ TEXHJIO HHXOBO] PAaBHOIPABHOCTH, MOX/JA HHKaJa INpe HU IOCJe TOocIie
JoxcumoBnha, HM jeHA CpeAROBEKOHA HAlMOHAJIHA IIOJUIOTA HHjE YCIOBWIIA TOJIMKY CIIaBy M YCIEX, Kao MOJIHE
TUHHjE o1 Ha3uBOM ,, Cumonuda * u ,,[Ipoknema Jepuna . OBakaBUM HETOBHM O30MJEHUM IPUCTYIIOM AH33jHY,
npeBasuh)eHU Cy 3aHATCKM OKBHPH M MOJa je J00MjIa KOHTEKCT 030MJbHE YMETHUYKE IUCUMIUIMHE, IITO je
CYLITHMHCKA pa3iiuKa y [u3ajHy oonuHe ojehe u BUCOKe MOJIe.
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TYPES OF NATURAL DISASTERS
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Abstract: The number of challenges and crises that are threatening the human race today have its own
consequences, so it can be used by timely and cooperative measures to minimize or diminish what is happening as
an imperative for our current experiences. Natural disasters are a consequence of the negative impact of some
natural danger on the planet. Natural catastrophes are non-threatening, and we have a technology that will predict
them, we can not stop it from going down. When the catastrophes happen because of some natural force, these are
called natural catastrophes, which man does not have any control. Some honest natural catastrophes are landlords,
castles, floats, droughts, cyclones, and so on. There have been different types of natural disasters and the number of
crashes caused by the catastrophe caused to be so different. The prostitute is growing up and we forget the story that
we are provoking to our animals. The catastrophes caused by human dullness and lack of mastery or the inadequate
corridence of dangerous machinery are called accidents caused by man-made or accidental catastrophes.

Keywords: Natural, catastrophes, human,

THUIIOBU HA ITPUPOJHU KATACTPO®HU

ITaBae Tpneckn
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Pe3ume:bpojHnTe Npenu3BUIM U KPU3K KOHM C€ 3aKaHyBaaT KOH YOBELITBOTO JICHEC MMaaT CBOM IMOCIECAMIN TaKa
LITO TIOCTOM TOTpeba 01 HABPEMEHHU U COOJIBETHH MEPKH 32 HUBHO CIPEUyBame WM HaMalyBame Ha MCTHTE KOja
CTaHyBa MMIIEpATUB 3a CUTE COBpEeMeHM onmrtecTBa. [Ipupojnute Katactpodu ce mocienuiia Ha HEraTUBHOTO
BJIMjaHHE Ha HEeKOja MPUPOJHA OMAacHOCT Bp3 Jiyrero. [IpupoaHuTe kaTtacTpodu ce HEMHUHOBHHU, TypH U J]a ©UMaMe
TEXHOJIOTHja KOja IITO K€ T'M NpEeJBHIHM, HHE CElNaKk He MOXXKeMe Ja T0 CIpedyuMe HHBHOTO oJBUBame. Kora
KatacTpoduTe ce ciaydyBaaT MOpaad HEKOja NMPHUPOJIHA CHIIA, THE Ce HApEKyBaaT NMPHUPOAHHU KaTtacTpodH, BpP3 KOU
YOBEKOT BOOMIITO HEMa HEKakBa KOHTpoJia. Hekou modecTy NpupoIHH KaTacTpo(u ce MOIUIaBUTE, 3€MjOTPECHUTE,
OJIPOHHUTE, CYIIH, IUKJIOHU U T.H. IlocTojar pasnuyHM THIIOBM HA NPUPOJHM KAaTacTpO(H U BO 3aBHCHOCT OJ THIIOT
Ha KaracTpoda MPUIMHUTE CE UCTO Taka pasaudyHu. YoBemTBOTO 3a0p3aHo pacTe M ja 3aHeMapyBaMme LITeTaTa IITO
1 ja TIpenM3BUKYBaMe Ha Hallata KMBOTHa cpeiauHa. Karactpodure nmpenn3BUKaHM O]l YOBEKOBaTa HEMAapHOCT U
HECMAaCHOCT HJIM O] HECOOABETHO KOPHUCTEHE Ha ONIACHA MAIlIMHEpHja ce HapeKyBaaT KaTacTpou NpeIu3BUKaHU O
YOBEKOT MJIM BEIITAYKH KaTacTpodu.

Kayunu 36opoBu:IIpuponan,katacTpodn,90BeITBO

BOBE/{

CBeToT JeHec ce coovyyBa CO OpOjHM MPEIU3BHIIM M KPHW3H, 3apajay MITO MOTpedaTa o1 HABPEMEHU W COOJBETHHU
MEpKH 32 HHUBHO CIIPEUYBAHC MM HAMAITyBamkbe Ha PU3UIIMTE CTAHYBa UMIICPATHUB 32 CUTE COBPEMEHH OIIITECTBA.
3a Taa men Op)KaBUTE, KOMIIAHHUHWTE W APYTUTE OpPraHW3allid pPa3BUBAaT CTPATCTHU W MCHAIIMECHT INPHUCTAal 3a
yIpaByBame cO Kpru3H. Bo Hacoka Ha cooOpa3yBame CO MPOMEHHUTE BO JIOMCHOT Ha YIPaBYBAmETO CO KPU3H, CEKAKO
HajIo0po € aKko cTpaTerdjaTa 3a Kpu3W € ojpelcHa HaBpeMmeHO. Cekoja KpH3a MMa CBOj HAYMH 3a PEUICHUE, HO
HEOITXOJHO € BHUMATEITHO Jla Ce pa3rieaar eJIeMEHTHTE KOU CE€ BKIIyUYSHH BO OLICHYBAKETO HA PUBHITUTE OJ CEKOja
KpH3a WM CUTYaIlija BO KpU3a.
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[Mpuponuute katactpodu ce mocneaniia Ha HETaTHBHOTO BIMjaHHE Ha HEKOja NMPHPOJAHA OMACHOCT BP3 JyreTo.
YoBeukara paHJIMBOCT, NMPEAM3BHKAHA OJ HEJOCTATOKOT HAa COOJBETHA IOJTrOTBEHOCT HAjYecTO JOBEIyBa IO
HeTaTHUBHO: (pHMHAHCHCKO BIHjaHWE, BIHjaHHE Bp3 )KHBOTHATAa CpeAWHA W BiHjaHWe Bp3 dyrero. [locrojar cmydan
KaJe BIHMjaHHETO € 3aHEMapiHBO, HO CEMaKk YOBEYKHOT JXMBOT M HMOT CE€ CBEJOINM HA OTpOMHa 3aryba
MIpeAN3BUKaHa O] CTPaHa Ha HEKOJIKY KaTacTpodu.

Pesynratnata 3aryba mnpenn3BHKaHa OJf HEKOja KaTtacTpoda TOMOJHHTETHO 3aBHCH O]l CIIOCOOHOCTa Ha
TIOITyJTalfjaTa Win BIACTUTE /1a JaaT MOJJIPIIKA WK []a CE ONMpaaT Ha

karactpoaTta, Kako ¥ MOATOTBEHOCTA 3a UTHU ciaydan. OBa e moOpo objacHeTO MpeKy IUTATOT ,.KaTtacTpoda ce
ClIydyBa KOra olacHOCTa HauayBa Ha pannuBoct™. Cropes oBa, IpUpOIHA

katactpoda He OM ce ciaydmna Bo Mecta 0e3 paHJIMBOCT, Ha MP. CHJIHK 3eMjOTPECH BO HeHaceneHH mecTa. [Tonmot
,[IPUPOJIHA YECTO € OCIOPEH ITOPaIH TOA ITO HACTAHUTE €HOCTABHO HE MPETCTaByBaaT OMACHOCT WM KaTtacTpoda
0e3 1a ¥Ma YOBeYKa BKIIyUYeHOCT. Pa3IMyHy THIIOBU Ha KaTacTpo(u CO KOU ce CPETHyBaMe ce:

INomnaea, Cyma, lllymcku moxap, 3emjorpec, JlaBuna, Bynkanu, Onponu, Yparan,bypa, Topuano, CHexHa Oypa
Torutoren 6pan ,Llynamu u ap.

NPUYUHU

[NocrojaT pa3nMyYHM TUIIOBH HA MPUPOIHHU KATACTPO(U M BO 3aBUCHOCT O[] THIIOT Ha KaTacTpoda NPUIHHUTE CE UCTO
Taka pa3iuuHd. Ha mpumep, nmpudmMHHTE 3a 3eMjOTpec He MOXaT Ja OMAaT MCTU CO OHME Ha LIYMCKH MOXap.
[IpupoxHuTe KaTacTpodu ce NpPeIU3BUKAaHU OJ pAJIUYHM NPHYMHH KaKO epo3dja Ha IOYBaTa, CEH3MHYKA
AKTHBHOCT, TEKTOHCKH JIBIIKEHA, IPUTHCOK HAa BO3/IYXOT, OKEAHCKH CTPYH U cil. [IpupoHuTE HEMOTOIM HE ce HEKOj
HOB ()eHOMEH — THE TIOCTOjaT U C€ CIAy4yBaaT OTKAKO 3eMjaTa MmoyHaia Jaa ce popMupa u MpoobKyBaar Ja mpaBaT
3HAUMTEJHA IITETa W OJ3eMaaTr >KMBOT Ha LiejlaTa IUIaHeTa BO TEKOT Ha MHory roaumHu. KopeH - mpuuuHaTa 3a
MOBEKETO O PUPOTHUTE HETOTOJ KOM Ce CIyuyyBaaT Ha 3eMjaTa MoJKar Jia ce IpelnuIiaT Ha HeypaMHOTEe)KEHOCTa
KOja NOCTOM BO Hamlata >KMBOTHa cpeauHa. HeypamHOTexkeHOCTa MOXe Ja 3a3eMe (opma Ha 3arafieHOCT Ha
BO3/IyXOT, Oy4aBaTa WM 3ara/icHoCT Ha BOJIaTa, a Hej3UHA JIOMOJHHUTENHA (opMa € M KOJICKTHBHUOT e(EKT O/l CUTE
OBHE MPETXOJHO CIIOMHATH HEPaMHOTE)KH — OJ KOM CHTE MNPETCTaByBaaT CBOCBHIHA NPHYHMHA 33 HPHPOIHA
karactpoda. be3 pasmmka, gakt e Aeka He MOXeMe Ja OOBHHHME HHKOj 3a OBa, OHIEJKM TOa Ce caMO IeNl OJ
npuyuHuTe. [IprpoaHuTe KaTacTpodu Kako 3eMjoTpec, IoIUIaBa M Cll. e CIIydyBaje U BO IPETXOAHATa epa Kora
YOBEKOT OWJI HalieKy OJ IMOCTOCHETO Ha MojaepHm3anujata. Ila 3aroa, He Om Owno ¢ep ma ja oOBHHHME
MOZEpHH3aLHjaTa 3a HCTHTE.

[pupoaHUTe aKTHBHOCTH KOM C€ CIydyBaaT BO 3eMjHHAaTa Kopa Kako M Ha 3eMjuHaTa IOBPIUMHA CE TJIABHHUTE
NpUYMHKA 32 OBUe KaTtacTpodu. Ceu3MuykaTa akTHBHOCT NpeNU3BHKaHA OJ] CTpaHa Ha 3EMjOTPECHTE € KOPEH-
NpUYMHATA 33 epYyNLUKUTE Ha ByJKaHUTe U 3a Tajdpynure. [locTojaT ncrpakyBama 3a Toa Jjeka KOHTHHEHTUTE JIeXKAaT
Ha ToJIEMH IUIOYM KOM IOBPEMEHO ja MEHyBaaT HUBHATA I0JI0K0a M KOra THE o MpaBaT UCTOTO NMPEJAN3BUKYBaaT
3rojieMyBabe Ha MPUTHUCOKOT MO MOBPIIMHATA Ha 3eMjara —IITO MCTO TaKa MpPEeTCTaByBa IPHYHMHA 32 MPHPOIHU
karactpodu.

TexkToHCKUTE IBMXKEHa BO 3eMjUHATa KOpa Ce NPUUMHHUTENHM 33 3eMjOTPECUTE, KOM HEKOrall 3HaaT W jJa Oujat
OIacHH ¥ J1a JOBEJAT JI0 rojleMa 3ary0a Ha JXMBOT U UMOT.

Bo obnacTu xajie ByJlKkaHHTe ce (OPMHPaHH O ONaJIeHa MarmMa, MPUTUCOKOT OJ] FACOBUTE W Marmara J0BEAyBaat JI0
eKCIUTO3Mja WIH epYIIIIHja Koja UcIpaka TOHHU Terel Bo atMmocdepara.

AKTHBHOCTa Ha MECEYHMHATA ja O/IpeAyBa BUCHHATA HA OKCAHCKHTE OpaHOBH KOM MOXKAT Jia JIOCTUTHAT 3HAYMTEIHO
rOJIeMH BHCHHH KOTa MECEYHMHATa € ITOJIHA LITO MOXe Ja Omae onacHo. CMPTOHOCHOTO IIyHaMH KO€ ce CIy4H BO
HexemBpu 2004Ta a ce ciiyud Ha MOJHA MECEYHHA. 3eMjOTPECOT KOj Oelre mpeau3BuKkan o MHuckara mio4a Out
HocenIa oJf CyaupoT co bypmejckara ruioya M npein3BUKa HM3a Ha YHHUINTYBa4YKH I[yHaMH OJIM3y Operor Ha
ITOBEKETO KOITHUINTA KOU ce TpaHndat co MHancknot okean, yousajku Hax 230,000 myfe Bo YeTHpHUHAECET IpKaBH,
YAUPajKH TH KpajOpeKHUTE 3a€THUIN cO OpaHoBH 10 30M. BUCOKH.

Taa Omya exHa o HajCMPTOHOCHUTE MPUPOIHHU KaTacTpodu BIHIIAHU BO HUcTOpHjaTa. MIHOOHE3Wja OMila HajCHITHO
yapena, nocie Hea lpu Jlanka, Maauja u Tajmang.

OxeaHCKHTE CTPYH KOM C€ MEHYBaaT MOXaT IIOHEKOTaIll 1a C€ MHOT'Y ONIACHU M MOXaT J1a Pe3yJITHPaaT Co MIPOMEHH
Ha TeMIlepaTypara Ha BojaTa Koja Ou Ipenu3BUKaia IiI00aleH HEIOCTaTOK Ha XpaHa co Toa IITO puburte Ou
nu3yMmpese, Kako U OKEaHCKHOT PacTHUTENIeH KUBOT. OBHE NPOMEHIIMBU CTPYH MOJKAT JIOTIOJHUTEIIHO HETaTHBHO Jia
BIMjaaT Ha MHTEH3MTETOT M (hpekBeHIHMjaTa Ha Oypure. TopHajgara ce MCKIYYMTEIHO OMACHH M THE YECTO ce
(dbopMupaaT nopaay MHTEpaKnHjaTa IMoMery BO3IyX CO HH30K NMPUTHCOK M BO3JYX CO BHCOK mpuTHCOK. Mcrure ce
JIOKa)KaJle Kako ToJieMa OITaCHOCT M Kako IoceOeH IITETHHK 3a rojieM Opoj Ha 3aexuuiu Bo CAJl, mocedHO BO
mpenenotr Ha Anejara Ha TopHamata. Bo3aynrHHOT NMpHUTHCOK, OWJIO BHCOK WJIM HH30K — OJpEdyBa JalH Ke ce
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coounme co OypH, OXKI, yparaHd W oiyja win He. [lomnaBuTe M CHIHHWTE BETPHIITA C€ MPEAU3BUKAHM IOpaId
CYIHMPOT MOMel'y BO3JIyX CO BUCOK NPUTHCOK M BO3AYX CO HU30K NMpHUTUCOK. lllTeTaTa npenusBuKaHa oJ] NOIUIaBUTE
U yparaHute JOJDK KpajOpesKHUTE rPpaloBU € HCKIIYYUTETHO TEIIKa 32 HaIMUHYBamke O] CTpaHa Ha )KPTBHTE.
[pupoxnuTe KatacTpodu ce rpyna Ha HACTAaHHU KOM Ce CIy4yBaaT NPUPOIHO, KOU MOXKAT IOCPEIHO U HEMOCPETHO
Jla IpeAN3BUKaaT 3aKaHa 32 YOBEKOBOTO 3/paBje M 0JIarococtojoa u KOM MHOTY HETaTHBHO BIIMjaaT BP3 YOBEUKHOT
KHUBOT M3BEeCHO BpeMme. IlocBenodyeHo ¢ Jeka NPUPOAHHTE KaTtacTpo(dy HaoraaT KOPEH-NPHYMHU BO NPHUPOIHUTE
aKTUBHOCTH Ha 3emjara. Cemak, BO I3MUHATHTE TOIMHI CME CBEIOLN Ha Op3a MOJepHHU3aIHja U IIOPACT, a TIOPaCTOT
Ha 3HACHETO Ha YOBEKOT M Pa3BOjOT Ha TEXHOJOTHjaTa KOPHCTEJIC KaKO KaTalM3aToOp Ha HEKOW HPHPOAHH
Heroroau. IlomnaBure u epo3ujara ce CKJIOHM Ha MOjaByBambe BO 00JAaCTH Kaje PyNapCTBOTO, YHHUIITYBAHETO Ha
mymute U pabpuKuTe ce yecTa 1ojasa.

I'mobGanHoTO 3aToIUTyBame, KOE Ha KpajoT OW BIIMjaeo BpP3 OKEAHCKUTE CTPYH, Haora CBOj KOPEH BO MPEKYMEPHOTO
KOpHUCTEHE Ha (POCHITHA TOPUBA Ha MOJIEPHUOT YOBEK. J{ymiuemeTo, KOpHUCTEHETO O0MOU, PYIIEHETO U PYAAPCTBOTO
MOXaT J1a MPEAU3BUKAAT TEKTOHCKH JIBIKEHa CO LITO OM Ce MPeAN3BUKAIIC U 36MjOTPECH.

BnujaHreTo Ha YOBEUKHUTE aKTUBHOCTH BP3 MPUPOJHUTE KAaTaCTPOQH.

Ce mpernocraByBa Jieka MOJCpPHHU3aLMjaTa Koja Op30 pacTe NOBeoyBa JO HENO3HABAHkE Ha JKUBOTHATA CpPEIUHA.
3a0p3aHO pacTeMe W ja 3aHeMapyBaMe IITeTaTa LITO M ja NpeIM3BHKyBaMe Ha HalllaTa >XMBOTHA CpEIMHA.
3aHeMapeHH ce W CKOJIOLIKUTE IOJ3aKOHCKH aKTH 3a Ja ce J0jIe JEeCHO OO JIMYHa 3apaboTKa Ha HEKOJKY
OusHucMeHH. J[BojHaTa cHiIa Koja MpeTcTaByBa KOMOMHAIMjA O[] TII00aTHOTO 3aTOILTYBAaKkE M JIOMIMOT MEHAIMEHT
Ha pecypcd oIl THIIOT Ha 3eMja W BoIa OX JIy[eTo, JOBeAyBa 10 NMPUPOAHH Katactpodu. Jlyrero mpenuspnkaine
CUTyallMH KaJieé Ha HOPMaJHU HACTaHW KaKo 3eMjOTPECH M yparaHd UM ce JaBa rojeMo 3Haueme JI0 CTENEeH Ha
MIPUPOJTHH KaTacTpo(du LITO JOBEAYBa 0 3aryda Ha )KUBOT U UMOT.

HayuynunuTe KOM TH WCTpakyBaaT OBUE IPEIMETH OJf [OOAaMHa, 3aKIy4yuie Jeka IopacToT BO
XHJIPOMETEOPOJIONIKUTE KaTtacTpou ¢ mpenuiaH Ha KoMOWHANHWjaTa MOMEry HPUPOAHU (GakTopu U (HaKTopu
NpeAn3BUKAaHM oJ Jyfero. [NaBHHMOT mpobieM e Toa INTO TIIOOATHOTO 3aTOIUIyBame, KOe ja 3rojeMyBa
TemIepaTypaTa Ha 3eMjUHUTE OKeaHH M arMocdepa, JOBeAyBa IO IMOWHTEH3UBHH OYpH OJl CEKakoB BHJ,
BKIIy4yBajKkl TH yparaHWTe W ITOIUIABHTE — MOpPAId TONCHETO Ha okeaHuTte. Heranumpanata ypOGaHU3aLuja To
JOCTHUTHYBa HEj3MHHOT BPB, a HHMKO] HABUCTMHA HE C€ TPIDKHM 338 PU3ULUTE M TOCICAMIMTE KOW ja YeKaaT
’KUBOTHATa CpeAnHa Ounejku cute ce 3adareHu rnevanejku. KOHCTaHTHO ce Tpay BO MOJIHEba CKIOHH Ha IOIUIABH, a
3aeTHULMTE KOU Ke ce M3rpajaT BO OBHE KOHCTPYKIMH Ke OMAaT KOHCTAaHTHO M3JI0KSHM Ha KpajOpekHH MOIUIaBU
¢nenr-nomiasu. HeonaMHerHa noruiaBa Bo YTapakaHz e nmpumep 3a Toa. HoBeukara alTqHOCT ce 3rojieMyBa O] JIcH
BO JIeH M JIyIeTO BOOIINTO HEe C€ KOJICONMBH BO WTHOPHPAKETO HAa SKOJIOLIKATE 3aKOHH — pe3ylNTaT Ha OBa €
YHULITYBamwE.

Ha BakoB uinM Ha OHAKOB HAuWH, HME CH TOUTPyBaMe CO JKMBOTHAaTa CpeAMHA. bp3nHarta Ha pacTeme Ha
MHIIyCTpHjajiM3alujara JOBesa JI0 3aCHiIeHa 3araJleHOCT Ha BO3AYyXOT M Bojarta. Mako mocrojar 3akoHH Kou Tpeba
WHIyCTPUHTE JIa TH MOYUTYBAAT U J1a Ce PAKOBOAAT CIIOPE]] HUB KOra o TPETUpaar OTHaJ0T Mpea JAa ce ociaodomat
O UCTHOT, IMOBEKETO I/IHJIyCTpI/IjaJ'H_II/I HE T MOYUTYBaaT 3aKOHHUTE NOpaar HWUBHA JIMYHA l'[pI/II[O6I/IBKa, J0JCKa IaK
BJIACTHTE CE PEaKCUPaHM U HE Ipe3eMaaT HUKaKBU UTHU MEPKH 3a Jia TO peryjimpaar Toa. bp3oTo rpajaeme j10BesIo
JI0 TOa TOJIEMH 3EMjHINTA Ja ce MOKPHEHH CO LIEMEHT, IITO 3HayW JeKa TEKOT Ha Bojara ce 3a0p3yBa, a co Toa
1oYBaTa He ja BIMBa BOJAaTa — LITO JOBEIYBA JI0 MIOTUIABH ITOPAJIH 3r0JeMYBalkeTO Ha KOJIMYMHATA HA BOJA.

Bo 6opbara na ce Oune HajnoOap, He MOXe Ja ce Kake JieKa CUTE YYEeCHHUIIM ce MOIJIOKHH Ha He3Haewe. ['oyieMa e
Opojkata Ha JIMYHOCTH KOM C€ TpIKaT 3a >KMBOTHATA CPEIMHA M Ce aKTHBHO aHTaXXHpaHW Bo Oopbara na ce
NPOIIMPH CBECHOCTA 3a 3allTHTa HA )KMBOTHATA CPEAMHA Ha riio0anHo HUBO. [octojar ronem Opoj Ha OMIUTECTBA U
rpyIy Ha Jyfe Bo 00JiacTa 3a 3allTHTa Ha XXMBOTHA CPEJIMHA M CBECHOCT 3a MCTaTa, KOM CEKOjAHEBHO padoTaT Ha Toa
Jla TH OCBECTaT JIyI'€TO 32 MITETHUTE BJIMjaHMja Ha 3araJleHOCTa U OCTAHATUTE MPAKCH KO CE€ IITETHH 32 OKOJHMHATA.
Hekon HCBJIAAWHU OpraHrU3alui BOJAAT KaMIlalkbU 3a CIIaCyBakbC HA )KUBOTHATA CPECAMHA U TAKBU I/IHI/IL[I/IjaTI/IBI/I Tpe6a
Ja 6I/IIIaT IMMOYNUTYBaHU U HCTYBAaHU.

CIIPEYYBAILE 1 KOHTPOJIA

[pupogaute KaracTpodu ce HEMHUHOBHH, TypH U J]a UMaMe TEXHOJIOTHja KOja IITO Ke T'H IPEJABHIH, HHE CETaK He
MOXXEME Jia TO CIOpeYrMe HUBHOTO OfBHBame. HajmoOpoTo mTO MOXeMe Ja TO CTOpPHME Ja TM NpEeKHHEME
AKTUBHOCTHTE KOW C¢ INTCTHHW HA HaIllaTa >KMBOTHA CPEIMHA W KOW IOBEAyBaaT [0 JCerpaaupame Ha UCTaTa, a
HCTOBpEMEHO Tpeba aa OupeMe U MOATOTBEHH 3a KartacTpoda co IOMOIN Ha IUIaH 3a MEHA[IMEHT Bp3 KaTtacTpodara.
[okpaj mrTeTata ¥ YHHINTYBAaKkEeTO Ha (hU3WYKATa UHPPACTPYKTYpa, MPUPOJHUTE KaTacTpodu JOBeAyBaaT U JIO
IMPEHE Ha MTETHU OoslecTH U BHpo3u. OTKaKo MPHUPOJHATA KaTacTpoda ke Mpojae, OCTaHyBa caMo PyWHA U 3aryoa
Ha XHUBOT. Bo ciydajoT Ha katacTpodu Kako MOTUIABHTE, 3€MjOTPECUTE M CJ. KaJle ITO TrojieM Opoj Ha iyfe ce
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MIPEMECTEHH OJ] €IHO MECTO Ha JPYyro LITO JOBEIyBa /0 3aryda Ha KMBOT. Bo BakBM cilydan MOATOTBEHOCTA jgoara
Ha Jieno Bo ¢opma Ha Op3a momomr 3a THE IITO MMaaT moTpeda ox Hea, Kako M 00e30edyBameTo Ha criac u
OJICCHYBAaH-€ 32 THE 3aCETHATH OX KaracTpodara.
[IpeonToBapyBauyknoT OpOj HA CMPTHH CIyYad HEMOCPETHO IO elHa KaTtacTpoda € TUPEeKTHO IMOBP3aH cO (pU3UIKa
TpayMa O IMPEKTHH yJOapH, HarMeudyBamba ¥ HW3TOPEHHIM. PH3MKOT 3a emuieMuja BO IEPHONOT IOCIE
KaTacTpoaTa HajuecTo € IpeHarjaceH O CTpaHa Ha 3IPaBCTBEHUTE PaOOTHHLM U MEIUYMHTE, IITO IOBEIYBa IO
MaHuKa, 30YHETOCT W TIOHEKOTaml IO HENmOTpPeOHH jaBHHM 3ApaBCTBEHHM aKTUBHOCTH. OTKako Ke HacTaHe
karactpodaTa, ©Ma rojieM PH3HIHU OJ] eMUASMHAN—IITO 3HAYH JIeKa € OUTHO J1a ce KOHTPOJIHpPa OpojoT Ha )KPTBH, HO €
OWTHO U COOABETHO JIa C€ OTCTPAHAT M MPTBHUTE XXMBOTHH U JIyI'e 3a J]a ce N30erHe enuaeMuja.
dakropuTe 3a pU3MK OJ INPEHOC Ha OOJECT M emUAeMHja HajuecTo ce TOBpP3aHH CO IOCT-KaTacTpogalHUTe
BJMjaHM]ja, a HE CO camara Karactpoda WiM JemoBuTe. MHOrY € OMTHO Ja ce pelmar oBue IpobieMu Ouziejku Bo
CHPOTHBHO THE NpETCTaByBaaT Iorojema 3akaHa. llocT-karacTpodaiHuTe BiIMjaHHja CE NPEMECTYBAmBETO WIIN
HeBOJIEBaTa MHIpalyja Ha JIyfeTo, IPOMEHHM BO JKMBOTHAaTa CpeAMHa W 3rojeMeH Opoj Ha MecTa Kaje ce
pPa3sMHOXKyBaaT HOCUTENIHM Ha Ooyiectu. HermlanupaHu u mpeHaTpyNaHW 3aCONHUINTA, JIOIIM CAHUTAPHU YCIIOBH,
JoIla HYTPHUIMja WIM HEJOBOJHA JIMYHA XMI'MEHA ce NPUYMHM 3a Aujapea M Opyru Ooxectu. Kako mocnenuna Ha
OonecTuTe, ce HaMaJlyBa HUBOTO Ha HMYHHUTET IIPOTHB OOJIECTH KOM CE€ TPETUPAAT CO BAaKLMHA, WM HMa HEJOBOJIHA
MOKPUEHOCT CO BAKIMHK, KaKO M JUMHTHPaH NPHUCTAN IO 3IpaBcTBeHH MHcTHTynuu. Co orien Ha ce xocera
CIIOMHATO, O TOJIEMO 3HAYCH:-¢ M BAXKHOCT € Jla ce Ma COOJIBETHA MOATOTOBKA 32 KaTtacTpo(u M COOJBETEH TUM CO
IVIAH 32 MeEHayHpame Ha Kkaractpodara Kkoj OM MOXKel Ja ce aHraxmpa HEIOCPeIHO M0 camara
katactpoda.3emjoTpecuTe, NOIUIABUTE, OAPOHHTE M CJ. C€ IPHPOJHU OINACHOCTH BO >KMBOTHATa CpEAMHA CO
YHULITYBA4YKH HOCJ'Ie[[I/IHI/I.BO HOCJICAHUTC I'OJWMHH OBHC OIIACHOCTH OJ3CJIC I/I.HjaI[HI/II_II/I JKUBOTHU U NPCAU3BUKAIC
OTrpOMHa IITETAa BP3 UMOTHUTE. OmnacHocTHTE JOIIOJTHUTCIIHO HCTAaTUBHO BJ'II/IjaaT BpP3 BUTAJIHUTEC CCKTOPH HAa HAIUOT
Pa3Boj: 3eMjOJIEIICTBOTO, KOMYHHKAIlMjaTa, HABOJIHYBAKETO, 00JEKTUTE KOW CHAOIyBaaT CO CJICKTPUYHA CTpPYja,
pypajiHuTe U ypOaHuTe HaceleH! MecTa.Bpemero moTpoleHo u cpeacTBara, BO HEKOH CIydau ce TOJIKY TOJIeMU HO
HUBHOTO MHMPEKTHO BJIMjaHUC HA HAIllATa CKOHOMHja HUKOTAI He € IeTaaHO mpecMerano. MHauja ce BOpojyBa BO
obJlacTUTe Haj3acerHaTH W CKJIOHHM HA KaTtacTpodu U rojeM Jell oJ Ap)KaBaTa ¢ M3JI0KeH Ha MPUPOIHH OMAacCHOCTH,
KOM HAjuecTo ce MPeTBOpaaT BO KaTaCTPO(U KO pe3yiTUpaaT co OrpOMHA 3aryba Ha »KHMBOT U MMOT. [loceOHuTe
TeOKJIMMATCKH YCIIOBH ja UMaaT M3JI0)KEHO 0Baa ApiKaBa Ha OPOjHH MPHUPOJHU KaTaCTPOQH.
Karactpodure mMoxaT ma OmmaT neduHHpaHH KaKO HEHANEjHH, CIy4ajHH HACTaHW O] TojieMa AMMEH3Wja KOU
NpenU3BUKYBAaT 3HAUYUTEIHA ITETa BP3 )KUBOTOT U UMOTHTE.
Tue ce HEOYEKYBaHH, JPACTHYHM M HAjYeCTO Ce ClydyBaaT 0e3 HHKAaKBO NpenylpenyBame Wi ajgapM. Hekou
KaTacTpodu ce KpaTKH Kako 3eMjOTPECHTE, a HEKOU Ce JIOJTOTPajHU Kako Ha MPUMEp MOILIaBUTe.
be3 pa3nuka kojkaBa e HUBHAaTa AMMEH3Mja WK KOJKY JIOJTO TpaaT, ITerara Koja uMa (Gopma Ha CMPTHH Clly4ad,
MOBpeM WK 3ary0da Ha UMOT € orpoMHa. ['oyleMrHaTa Ha Hemorojata MoXke Jia ce Cyau cnopel (GakToT Jexa Bo
NPETXOJHUTE JBE JIeKaJau, [0jaBaTa Ha IOIUIABH, 3€MjOTPECH, OAPOHH, IHUKIOHH M CJI MMa OA3EMEHO HEKOJIKY
MHMJIIMOHU XKUBOTH.
[Moronemuot nen on kartactpoduTe MMaar MPUPOAEH KOPEH, HO HEKOU ce Mpeln3BUKaHu oJ 4yoBekoT. Cropex oBa,
KaTacTpouTe MOKeMe Irpy0o Ja M MOJIeIMMe BO IBE KaTETOPHH:

Ipupoanu karacrpodu
Kora xaractpodure ce ciaydyBaar Mmopaau HEKoja MPHPOJHA CUJIA, THE CE HAPEKyBaaT MPHPOIHH KaTacTpoH, Bp3
KOM YOBEKOT BOOIILTO HEMa HEeKakBa KOHTpoia. Hekow mouecTH NpHPOIHHM KatacTpod ce 3eMjOTpEecHuTe,
OJPOHHTE, TOIUIABHUTE, CYIla, UKIOHU U T.H. LlyHaMuTO, ByJIKQaHCKUTE €PYNLHUU U JIMBUTE IOXKAPU CE HCTO TaKa
BKJIY4€HH I10]] TOUMOT MPHUPOAHU KartacTpodu. OBUe KatacTpodu Mpeu3BUKyBaaT eHOPMHA IITETa BP3 YOBEUKHOT
JKHUBOT U UMOTHUTE.

Karacrpodu npenu3BHKaHH 01 YOBEKOT WJIM BEIITAYKH KaTacTpodu:
Karactpodute npesn3Bukany oji Y0BEKOBaTa HEMapHOCT U HECMACHOCT HIIH OJ1 HECOOJIBETHO KOPHCTEH-E Ha ONacHa
MalIdHepHja ce HapeKyBaaT KaracTpodu MpeAW3BHKaHW OJ YOBEKOT WIM BeIITauku Katactpodu. Hajuectn
NPUMEpPH 32 BaKBU KaTacTpo(du ce CyAMpH Ha BO3, PYILICHE Ha aBHOH, KONAaOUpame Ha 3rpajid WK OPYTH 3/1aHuja,
MOCTOBH, PyJIHHUIU, TYHEIH U CIIL.
Ipupoanu katacrpodu:
Hekon momo3HaTtw M TmouYecTH NPHPOIHM KaTacTpo(u, HUBHOTO BIIMjaHHE Bp3 JKMBOTHATa CPeAMHAa M HUBHO
crpeuyBame, KOHTpoJIa U yOnaxkyBame ce JTUCKYTHPaHH MOJI0ITy:
3emjoTpecHu:
3eMjoTpecoT € Tpeceme Ha 3eMjHHaTa MMOBPIIMHA NMPEAU3BUKAHO 01 3a0p3aHOTO JIBIKEHE Ha 3eMjuHaTa Kopa WIN
HAJBOPEMIHHAOT cJ0j. O MOYeTOKOT Ha HEj3MHOTO TOCTOCHE Npen okoiny 4,6 OwnmoHum romuHu, 3eMjata Onia
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JMHAMHUYEH CHCTEM KOj MOCTOjaHO Ce pa3BHBa U ce NpoMeHyBa. [lo3uiujara Ha pa3IMYHUTE KOHTUHEHTH M OKEaH!
KOHM TH IJIeiaMe JIeHeC, ce IPOMEHMIIA rojieM Opoj Ha MaTH BO TEKOT Ha 3eMjHHaTa UCTOpHja.

BrmjarnreTo Ha 3eMjOTpeCcHTe Bp3 KUBOTHATA CPEIMHA!

VYHHIITYBambETO KOE TO MPEIU3BHKYBa 3€MjOTPECOT, 3aBUCH O] MarHWTyAaTa WM TOJEMHHATa W BPEMETPACHETO
WIH KOJMYWHATA Ha Tpecemke Koe ke ce ciryun. Bo mocnenaute 500 roauHwy,

3€MjOTPECHTE OKOIIy CBETOT UMAaT OJ[36MEHO HEKOJIKY MIUTHOHH KUBOTH.

3eMjoTpecoT € emHa ox HajkatacTpodamHuTe NpupogHH Hemoromw. OTrpoMHa 3aryda Ha JKMBOT W HMOT €
Mpea3BUKaHa TOpaau KoabupameTo Ha 3rpanu u apyru objektu. Ilokpaj oBa, maTuImTaTa, MOCTOBHUTE, KAaHAIUTE,
SJICKTPUYHHUTE CTOJOOBH M T.H CE€ 3HAYUTEIHO OLITETEHU WJIM YHUINTEHH. Hexon pernoHy Ha 3emjara ce MOCKIOHH
HAa 3¢MjOTPECH.

Tpecemwe Ha 3eMjaTa 1 HaITyKHYBambE Ha MOBPIIMHATA!

OBa e riaBHaTa NPUYMHA 332 YHHUIITYBame MOPagd KOja 3rpajuTe, MOCTOBHTE, MATHIITATA, KAHAINTE M APYIUTE
00jeKTH ce YHHUIITEHH.

3eMjoTpecuTe co BUCOK MHTEH3UTET NPEAU3BHKYBaaT OIPOHH Ha 3eMjaTa BO ToJieM Opoj Ha PETMOHH Kako U OJJpOHU
HAa 3eMjaTa BO pHIECTUTE 00IacTH.

lonema onmacHOCT of] MOXAapH € YeCTO MOBP3aHa co 3eMjoTpecute. TpecemeTo Ha 3eMjaTa M IITeTaTa HaHeCeHa Ha
3rpasinTe HajuecTO NMPEAN3BUKYBAAT OIITETYBAH€ HA TACOBOJHHUTE LIEBKH KAKO M E€JICKTPUYHUTE MHCTAIALUH IITO
pe3ynTHpa co MoXapH.

ITpomeHu BO BUCOUMHATA Ha 3eMjaTa.

[MoBpmHCcKara Tonorpaduja Ha eeH PEruoH M cocTojdara Ha BOAMUTE € MPOMEHaTa MOCie 3€MjOTPEC U MOXKE Jia
npeAn3BUKa

- Lynamu :

Toa e jamoHCKM TMOWM KO] 3Ha4YM ,,KpajOpekHu OpanHoBu™. IlyHamMu ce MacHBHH MOpPCKA OpaHOBU KOU C€
NpeAN3BUKAHKU O] 3€MjOTPECH KOM HacTaHaje Ha OKEaHCKOTO JHO HWIIM IOpajd HEKOj MOAMOPCKa BYJIKaHCKA
epynumja win oxpoH. Kora OKeaHCKOTO JHO € BO3HEMHUPEHO M MOMpPJHATO 3a BpEME Ha 3eMjOTpec, HacTaHyBa
cepHja o1 OpaHOBH CIIMYHU Ha KOHIEHTPUYHN OpaHOBM KOM HacTaHyBaaT Kora HEKO]j IIPEAMET mara BO BOJa.

OBwue OpaHOBHM ce MaCHBHHU BO TOJIEMHHA M HUBHATA BUCHHA JOTIOJIHUTEIHO PacTe KOJIKY

mobmucky noaraar 1o Operor. J[locera 3ammmianm ce cBemomrTBa 3a OpaHoBn g0 30M. Ilymamm ce
HajkaTacTpoaHUTE OJ CHUTE HEMOTOAH OMACjKH M BiIMjaaT Ha roieMa reorpadcka mospmmHa. [{yHamMuTo Koe ce
ciyan Ha 26 nmexkemBpu 2004r. TH of3ene JKMBOTUTE HAa TPH JIMIYHOCTH W BIIMjacllec HETaTHBHO Ha JEJIOBH O]
Wnponesnja, octposure AHnamad n Hukobap Bo Muawmja, lllpu Jlarka ma xypu u Comanuja.

CrpeuyBame 1 y0naxyBame

IMokpaj yHanpenyBamara JOCTUTHATH CO MOJiepHAaTa TEXHOJOIHja, TOYHATA MO3UIMja ¥ TOYHOTO BpeMe KaJie IITO
elleH 3eMjoTpec OM MOXKelN Jia yapu He Moxke Ja ce npeasuau. Criopen Toa, 3eMjoTpec He Moxe zia ce crnpeur. Ho,
MOCTOjaT HEKOM KOHKPETHH PErHOHU KOU Ce MOCeOHO

CKJIOHM Ha 3€MjOTpecH, Ia 3aToa ynpaBara/aMHUHUCTPALMITE MOpaaT Ja padoTaT oJ Hamlpes co 1eJ Jia Ce HaMallnu
niTeTaTa Koja Ou ce Ciyduiia co IojaBaTa Ha 3eMjOTPEC BO TAKBU PETMOHH. MEpKHTE 32 KOHTPOJIa U yOIIaKyBambe BO
PETHOHHTE CKJIOHM Ha 3€MjOTPECH BKJIydyBaaT: IPOTpaMH 3a HaMallyBame¢ HA ONAcCHOCTAa, pa3BOj HAa YCTaHOBH
HaMEHETH 3a KPUTHYHH MOMEHTH U MIPABIITHO HCIUIAHUPAHO KOPHCTEHE HA 3eMjUIITETO.

[Iporpamu 3a HamalyBame Ha OITACHOCTA:

1. ObpazyBame 3a 3eMjoTpecuTe n IUIAaHOBH 3a eBaKyanuja.
2. Kopucreme Ha COOIBETEH TIpafie)keH Marepujajl Koj He OM NpeAn3BHKaJ IMOBPEOH BO CIydYaj Ha KoJjalc Ha
CTPYKTYpa.

3.3rpasin Kako y4YHIIMIITa, OOJHUIIM, KaHIIeJIapuu U ci. Tpeba Jja ce U3rpaZieHu BO 00JIaCTH IMOJAJIeKy O/l aKTUBHH
MecrTa.

ITonuiaBu:

IToumoT mormiaBa ce ojJHECYBa Ha ,,JOJITOTPajHO TIOTOMYBAKETO HAa TOJIEMHU MPEIeTH Ha 3eMja cO BOJIa KOj MHAKY OU
ocranane cyBu”. IlomnaBure ce eHH OJ] HAJYECTUTE MPUPOTHH KaTacTpoH KOU ce CIydyyBaaT BO MHOTY MecTa Ha
CBETOT cekoja roanHa. [TomnaBuTe HacTaHyBaaT rmopajy Joar 00eMeH IOk BO KPaTKO BpeMe BO KOHKPETEH PErtoH,
LITO NPEIM3BUKYBA MPEIUIaByBamkbe Ha PEKHUTE U NPEJIeBamke Ha BOaTa HaJBOP O/ KOpUTATa.

Bupejkn moroaeMuoT Jen o1 BPHEXHTE Ce CIIydyBaaT BO TEKOT Ha 2-3 MecelM BO TEKOT Ha JIOKIJIMBaTa Ce30Ha,
MIOBEKETO 0/1 OIUIABHUTE CE CIydyBaaT BO TEKOT Ha Toj repuo/. [lonmasure Bo MIaHUHCKUTE TPENeNId Ce CIIydyBaaT
TIOpaJ iy HACWIJIHK 00EMHU JTOXKJIOBU MM OpaHyBame Ha
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HEKOM MOTOLM ce HapeyeHU (ieni-noraBy. Bo TekoT Ha BakBHTE MOIUIABH Bojara Op30 ce BIMBA MM UCLEIYyBa,
HO CaMo OTKAaKO Ke Halpasar royiema mrera. PaMHnTe 00J1acTH Ha HEKOj PETHOH BO KOM MMa TroJieM Opoj Ha peKwu, ce
Haj3aceTHATH O] TOIUIABH.

Bo Mumuckute peruonu kako Accam, buxap u penoBu Ha 'anreruk Ytrap Ilpangem ce mpuianyHO CKJIOHM Ha
MOIUIaBH BO TEKOT Ha JNOXumMBUTE nepuonu. Peknte I'anra u BpamanyTpa v HUBHHUTE NMPUTOKH CE HAjCKIOHH Ha
norutaBd. Ho, cuimHWTE MOKAOBH OX BpeMe Ha BpeMe MNpeAM3BHKyBaaT momulaBu Bo I'ypapar, Maxapamrpa,
Kapnaraka n Tamun Hany. IlommaBute, Bo MHAMja, ce MPUIIMYHO TojeM MPpoOJieM Ha BaKOB WJIM OHAKOB HAUYWH UMa
HETaTHBHO BJMjaHWE Ha IIOBEKE PETMOHM HU3 Ip)KaBaTra co (ypHja O MOIUIABH BO IEPHOAOT O jYIH 10
CeNTEeMBPH.

[MorunaBuTe mMpeaAn3BHKYBaaT HEONHUIIJIMBA MU3EPUH BP3 3aCETHATUTE PETMOHH, 0/13eMaat rojieM Opoj Ha KHBOTH U
UMOT. JloTIoTHHUTENHA IITeTa € HaHeCEeHa BP3 36MjO/IEJICTBOTO U CTOKATA.

Pernonure 3acerHaté oj MOIUIaBUTE CE COOYYBaaT CO aKyTE€H HENOCTaTOK Ha XpaHa M nuTKa Bozxa. [lokpaj oaa,
MOIUIAaBUTE MM OTBOpaaT IIPOCTOp 3a pa3BOj Ha HEKOM OOJECTH Kako IHjapeja, raCTPOCHTEPHUTHUC, JKOJTHIA,
MaJlapyja 1 T.H.

Bnmjanue Bp3 )KMBOTHATa CpeHA:

Nako OpojoT Ha 3aryOeHM *XMBOTHM HE € HCT Kako Kaj 3e€MjOTPECHUTE WIIM LIUKIOHWTE, IITETaTa Bp3 >KUBOTHATA
cpeanHa € orpomHa. [Ipo0IeMOT JOMOIHUTENHO Ce BIOIIYBa JOKOJIKY ITOTUIABUTE TPaaT JI0JIro BPEMeE.

[orutaBuTe HE caMo HITO IO OMITETYBaaT MMOTOT M T'M CTaBaaT XMBOTHUTE Ha Jyle€TO BO OIIACHOCT, THE MMaaT
JOTIOTHUTETHU BIIHjaHMja U TOA:

1. Illupat Gonectn

2. Bp3uot TEeK Ha BOJaTa NpeIN3BUKYBa eposuja Ha no4BaTa
3. XusorHaTta Cp€arHa Ha JUBUTEC )KUBOTHU U HIYMHUTE CC YHUIITYBAaAT.

4.0wTereHy 3rpaa, MOCTOBH, MATHIITA, KaHAJM3all1ja, eIeKTPUYHA CTPYja U TH.

5. Omirera Bp3 pacaayl U MOCTOCYKH 3€MjOICIICKU MTOBPIIMHU.

6. AKyTEH HeJIOCTaTOK Ha XpaHa U NMUTKa BoJa BO MPEJENH IIOT0JIeH! OJ1 IOIIaBa.

CnpeuyBame, KOHTPOJIa U yOIaxyBame:

Hako momnaBuTe ce NMPUPOJHA HEMOrofa, HEKOrall THE CE 3acHJICHH A0 KaracTpo(u MOpagd HETOCaKyBaHU
YOBEUKH aKTHMBHOCT. MEpKHUTE KO MOXE J1a Ce Mpe3eMaT 3a Jla ce KOHTPOJIHMpa 00EMOT Ha HITeTaTa Ipelnu3BUKaHA
O]l CTpaHa Ha IOIIIABUTE BKIydyBa HOOPO MCINIAHMPAHO KOPHCTEHE HA 3EMjHINTETO, Ipajemhe GU3NIKH OapuepH,
CIpeuyBame Ha YOBEUKA 3arPO3EHOCT M KOPHUCTEHE TEXHOJIOTHja 3a YOIaxyBarmbe.

HcnnanupaHo KopucTemhe Ha 3eMjUIITETO:

[lpaBUIHO HCIJIAHUpAHO KOPHUCTEHE HA 3EMJjUINTETO BO NpENeNd CKIOHM Ha TOIUIaBH  BKIIy4yBa!
1. lemapkanuja Ha 00IaCTUTE CKJIOHHU HA IMOILIABU KOM C€ MPBH MIOTOINEHH BO TEKOT Ha MOTLIABUTE.

2.I'panexxHa pabota M KOHIEHTPHpaE Ha YOBEUKaTa IOIyJaldja BO Tpelelid CKIOHM Ha MoIulaBa Tpeda na ce
n30eruyBa.

3.IlomymyBame Ha MpPEJAHUTE JEJIOBU BO OJIM3MHA HAa PEKHTE CO 1Nl Ja Ce KOHTPOJIMpa epo3ujara Ha MovBara M
MPEroJIeMOTO HCTEKYBAE.

2. 'papeme pusnuku OapuepH.

[MoruraBuTe MOKaT Aa OUAAT COpEUeHH CO M3rpasdaTa Ha KOHKPETHU CTPYKTYPH U TOA:

1. Hacumm okoiy KopHuTara Ha peKd KOH ce HaoraaT BO I'yCTO HAaCEeJICHH T0/padja.

2. I'paneme pe3epBoapH 3a aa ce cobupa BHIIOKOT Ha BO/Ia BO TEKOT Ha ITOIUIABHTE.

3. I'paseme kaHAIM KOM Ke ja IIpeHacodaT BoJara of NOIUIaBHTE.

CnpeuyBame Ha YOBEUKaTa 3aIPO3EHOCT:

YoBeukara 3arpo3eHOCT MOXKeE JIa C& OJJMHHE BO CIECTHHUTE IPEACIH:

1. Pamam mosipadja CKJIOHH Ha TIOTIJIABH.

2. OBa Ou ro orpaHNYMIIa YHUIITYBAmHETO HA IIyMUTE U €po3HjaTa Ha [0YBaTa IMITO OM MPUIOHECIIO 1O HAMaTyBamke

Ha [PETEeKOT Ha BOJIA.

Kopucreme Ha TexHONIOTH]a 32 yOIaKyBamke Ha BJIMjaHUETO:

HamnpennaTa TeXHOJIOTHja MOXeE J1a € KOPUCTH Ha CIIeTHUBE HAUHHHU:

1. HarpeiHU TEXHUKH 32 KOMYHHKaIMja 3a PEIBUIyBabe Ha MOIUIaBH U ITPEAYIPEyBabE.

2. bp3a eBakyanuja Ha JyreTo.

3. OnecHyBame Ha IPHUCTAIl 0 MPUBPEMEHH 3aCOTHHIITA.

4. 'tHo cHabyBame CO JIEKOBH, MUTKA BO/A, XpaHa U 00JIeKa, BaKI[HU UTH.

5. EnuneMuu ce cipedyBaaT MpeKy NPCKambe U BaKIMHHU.
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Cymia
Cymara e coctoj0a Ha aOHOPMAaJIHO CYBO BpeME€ BO IPEAENOT Ha eleH reorpadcku pervoH. Iloumor cyma ce
OJHECYBa Ha HEJOCTATOKOT JIM Ha HEIOBOJHOTO KOJIMYECTBO HA JOXKI BO TEKOT Ha €/IE€H MPOJOKCH BPEMEHCKHU
MEpHOA BO KOHKPETEH PErHMOH. BO TEKOT Ha cymmTe, AOKAOBHTE C€ HEBOOOWYacHa II0jaBa, a €O Toa ce
MIPeAN3BUKYBa BOJECHA HEPAMHOTEXKA U PE3YITATOT € HEJOCTaTOK Ha Bofga. OBa ce ciaydyBa Kora TpaHCIIHpalujaTa u
HCTIApYBAamkETO HAa BOJATa C€ CIydyBaaT BO MOTOJIEMAa MEpa OTKOJKY II0jaByBAamETO Ha IOXKIOBUTE BO TEKOT Ha
3HAYHUTENIeH BpeMeHCkH repruoa. CymaTa He Tpeba Ja ce momera co cyBaTa KinMa Koja ja uma Bo Caxapa wid
ITyctunarta Tap. CymaTa ce kapakTepu3upa co HeOOMYHA CKYHOCT Ha BOAA M XpaHa, 3a JIyeTO U 3a JKUBOTHHUTE.
Hexou perroHn Bo CBETOT Kako JICIIOBU O LEHTpaiHa ApuKa, ce KapaKTepu3upaar co MHOTY MaJIo KOJIMYECTBO Ha
JOK]] ITO Pe3yJITHpa cO JOJIropovHa cyirHa coctojboa. Hexon nenosu ox MHnuja ce 3acerHaty of cyma aypH | 3a
BpeMe Ha JNOXUIMBHOT nepuoj. Co ornex Ha Toa Jeka VHauja e riaBHO 3eMjOJICJICKH OpPUEHTHpaHa 3eMja, roJeM
Oexa 1 MU3epHja My ce CIydyBaaT Ha HEj3MHUOT HapOJl BO IIEPUOIUTE KOT'a BllaJiee CyIiaTa.
MHoOry MHIUCKH 3€MjOJAENIM IMOTHOJHO 3aBUCAT Ha JIOKAOT 32 HABOJHYBame Ha IMOCAJUTE M MOPaad €HOPMHO
CyBUTE NEPUOJIM UMa rojemMa Irera Bp3 Tue nocaau. [IpexennTte Kou HajMHOTY ce CKJIOHM Ha CyIla OJ] Taa ApKaBa
ce Panracran, Maxapamrpa, Kapraraka, Opuca, Tammn, Haxy, Yatucrap. Hexou cymHE coctojOn 3HaaT nma ce
TIojaBat ¥ BO IpeaeioT Ha ['aHererckoro PamuumiTe.
Bnmjanue Bp3 )KMBOTHATa CpEeHHA!
Konky e Temrka cymara 3aBUCH O]l CTETIEHOT Ha HEIOCTATOK HA BJlara, BPEMETPAcHhETO M TOJIEMUHATA Ha TIPEIeNIOT
KOj € 3acersat. JJoKoJKy cymrara € KpaTKOTpajHa, Taa ce HapeKyBa MapIiijaTHa CyIa.
Cymiarta npean3BUKyBa CEpPHO3HH HEPAMHOTEKH BO )KMBOTHATA CPEIUHA, KOM CE CyMUPAHH TIO/I0MY:

1. PesepBoapute 3a BojiocHa0OayBame ce Mpa3HaT, OyHapuTe ce CyIIaT U HaCTaHyBa aKyTeH HeI0CTaTOK Ha

BOJIA.

2. HuBOTO Ha 3eMHHTE BOJY C€ HaMaJIyBa MOPaJX HEJOBOJIHO OOHOBYBAaE.
3. ITouBara ce merpaaupa U HacTaHyBa epo3uja. [louBara myka mopajy CTECHyBambe Ofl CyBOCTa.
4. VIHTeH3UBHO YHMIITYBamh€ Ha MOCAUTE.
5. JIyfero ce ocupoMamieHn 1 IpUCyCTBOTO Ha OOJIECTH MOPaI HETPABWIIHA HCXPaHa € TOr0JIEMO.
6. llInpokoomncarHa mreTa € HaHECeHa BPp3 (uiopara U GayHaTa, BKIydyBajKy TH U JOMAIIHUTE XHBOTHH.
CnpeuyBame, KOHTPOJIa U yOIaxyBame:
Jlo>XI0BHTE ce IPEIU3BUKAHY Ol HEKOJIKY Pa3IMIHU MPUPOAHH (DAKTOPU KaKo BO3IYIIHH CTPYH, HACOKA Ha BO3ILYX
nTH. Criopest oBa, CyImuTe ce NpUpoJieH (eHOMEH, HaJBOp 0] YOBEYKaTa KOHTpPOJIa U clipedyBame. Cenak, BO
TIOCJIE/THO TII00aTHOTO 3aTOILTYBame MOXKeE U J]a TO IMa CMEHETO II1a0JIOHOT Ha BpHEXHTe. Bo ceramHuTe MoaepHA
BPEMHUIbHA, JIECHO € Ja CE NPEIBU/IN Aa0IOHOT Ha J0KAOBUTE HaJl HEKOja KOHKpETHA 00J1acT, KOPUCTEJKH TH
carenuture. CocTojOHMTE KOM TH IPEU3BUKYBA CylIaTa MOXKAT Jia € HaJIMUHAT CO MOJOOPEHN TEXHUKHU U
METOJIU 3a coOMpame Ha BojaTa. Hexon Mepku OBp3aHu co 10100ap MEHAIMEHT Ha BOACHHUTE PECYPCH MOXKaT Ja
ce rmpe3eMar BO PErMoHH CKJIOHU Ha CYILH, KaKO U M0J00pH 3eMjOAEIICKH TEXHUKH U OJIECHYBAHE MPEKY MOMOLI 0]1
pa3JIMuHU arcHIuu.
MeHayupame Ha BOJICHUTE PeCypCcH BKIIydyBa:
1. 3auyByBame Ha BoAaTa O] IOKIOBUTE, TPpajiee OpaHH U CII.
2. I'paneme pe3epBoapu KoM OM coziprKelie BOJa 32 UTHH CITy4aH.
[TpaBuHY 3€MjOAEICKN TEXHUKH BKIIyqyBaaT:
1. 3ronemMeHo 3acagyBame pacTeHHja KOU € OTIIOPHHU Ha CyIIa.
2. IlpaBUiIHN TEXHUKH 32 HABOJIHYBambE KaKO CHCTEMHTE ,,KallKa 110 KaIka‘* KO 0BO3MOXKyBaaT MUHUMAITHO
KOpHUCTEHE Ha BOJaTa.
3. KomnunHCKO 3acafyBame U Iaceme a ce H30ernysa.
Mepxku 3a yonaxyBame:
JlupekTHo yOmaxKyBame 3a JIyF'eTo 3acerHaTH o] cymia Tpeba gaa ce 06e36eau Bo popma Ha:
1. ITporpamu 3a BpaboTyBame Ha Mp. ,,pab0TeHE 32 XpaHa' BO pErMOHU 3aCETHATH O] CyIa.
2. O6e30eayBame CTOYHA XpaHa 3a JOMAITHUTE JKUBOTHH.
Huknonu:
[{uxItoHOT ce ciaydyBa Kora 001acT BO KOja MMa HU30K aTMOC(EPCKH IIPUTUCOK € 0OMKOJIEHA OJ] CUCTEM Ha
BETPHIITA KOU JTyBaaT BO HAaCOKa o0OpaTHAaTa OJ] IBIKEH-ETO Ha CTPEJIKUTE Ha YACOBHUKOT, HajueCcTO BO CEBEpPHATA
TIOJTYTOTIKA.
[TpocTo kaxaHo, IUKJIOHOT € OTPOMEH KPY)KEH CHCTeM Ha Oypu Kou nupKynupaar. Bo enen nnkion, Op3uHara Ha
BETEpPOT Mopa aa ouze nosucoka o 119 km/4. I{lukinoHnTe KON HACTaHYBaaT BO MOPHIbATA U OKEAHUTE CE JIBIKAT
€O MHOTY ToJieMa Op3uHa KOH KOITHOTO.
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[{uxyioHuTE HaCTaHyBaaT Kora Bjarara UCliapyBa O]l TOIUIMTE OKeaHH BO TEKOT Ha TOILIUTE ce30HH. Kako mro
BO3/IyXOT Ce€ KpeBa Harope — TOj JOMOJIHUTEIHO ce 3a0p3yBa KaKko IITO ce ABWXHU HaJl okeaHoT. [Topanu ekctpeMHO
HHUCKHOT IPUTUCOK BO IIEHTAPOT, CE TIOBEKE U NTOBEKE BO3YX HABJIETYBa KOH BHATPEIIHOCTA U IUKJIOHOT PacTe 10
TOYKa Ha 3HAYNTEIIHA TOJIEMUHA U HHTCH3UTET.

Kora ke ce cyapu co KOIHOTO, MUKIOHOT My HaHECYBa YHUINTYBa4YKa CHJIA, OCIa0yBajKH CO TEKOT Ha HETOBOTO
OJlIaIeTyBamke 0/l OKEaHOT — U3BOPOT Ha Biara. LIMKIOHHUTE ce pa3iMyHO MMEHYBAHH, HAjYECTO CIIOPEl HUBHOTO
MOTEKJIO. Y paraHuTe MOTeKHyBaaT 01 ATIAHTCKHOT OKeaH, TajpyHute of Tuxnotr OkeaH, MUKIOHH 01 MHINCKHOT
1 BUJIM-BHIIM OKOJTy ABCTpaiuja.

Bnujanue Bp3 )KMBOTHATA CpEHHA!

[{uxsioHuTE CE MPUIMYHO YeCTH BO BEHraJICKHOT 3a1MB M 4eCTO NpeIu3BUKYyBaat mrera Bo banrnazenr u
KpajOpexHuTe npeeny Ha 3ananeH benran, Opuca, Anapa [panem u Tamun Hany. banrnagem 6nn yHUImTyBaH of
LMKJIOHU HEKOJIKY maTH. Bo HoemBpu 1970, TeXXOK HUKIOH yIpUII TIPETU3BUKYBajKH OPACT HAa HUBOTO HA MOPETO
KOj M3HEecyBajl 6 METpH, ITO OMIIO TIPOCIIE/ICHO CO MOILIABU KOH OJ13€JI€ 3 )KUBOTH.

Hpyr nukioH Bo 1971 noeropHO oa3en xuBoTH. [{ukinoHoT koj ja yapwit Opuca Bo 1999 e HajyxacHaTa MpUPOIHA
karactpoda koja e mocBemodeHa Bo Munuja. Jypu u HamnpenHa apkaBa Kako AMepuKa, 3anumiana moseke og 10.000
CMPTHH CITydan ¥ OrpoMHa (PMHAHCHCKA 3ary0a Kora yparanotT HapedeH Katpuna ro yapun rpagot by Opreanc Bo
asryct 2005. IlukiIoHNTE NMpeaM3BHKYBaaT Y)Kac KOra Ke yapaT Bp3 HEKOEe KOMHO MOpPaad HUBHUTE BETPHIITA,
MTOPOjHHU TOKIOBU U OYpH.

1. Haj3acernatu npezienu ce HUCKUTE KpajOpexHU TPeIeiH.

2. 3acerHaTure npeaemy ce MperiaBeH! o]l 0K/ U HAaIlJIMB Ha MOPCKa BOJa.

3. YxacHara mreTa ce jaByBa Bo (popMa Ha OTKOpHATH JIpBa U IIOKPUBH, TIOBPEAU M CMPTHU CIIy4au Kaj JyreTo u
KHBOTHHUTE.

5. MHoOry OpOIOJIOMH CE CITy4yBaaT BO TEKOT HA IIUKJIOHUTE U HUBHUTE OYpH.

6. 3acerHaTure MPEICH CE OCHPOMAIIICHHU U TOA € MPOCIICACHO CO CMUACMUja U OOJICCTH.

CrpeuyBame, KOHTpOJIa U yOs1axyBame:

IojaBaTa Ha IMKJIOHKTE € MPUPOAHA [10jaBa BP3 KOja JIyf'eTO HeMaaT HUKAaKBa KOHTPOJIA, I1a Taa HE MOXeE J1a ce
CIpeun.

Cenak, HEKOM HAyYHHIM IIIEKYJINpaaTr JeKa MopacToT Ha TII00AIHOTO 3aTOIUTYBAakE MOXKE Ja TH 3a4ECTH I10jaBHTE
Ha LUKJIOHW. YHMIUTYBAa4KOTO BIIMjaHWE Ha LUKIOHWTE CaMO MOXE Ja OWIe KOHTPOJIMpPAaHO M YOJaXeHO co
oJlpesieHH e(pUKACHH MOJIMCH KaKo NCKOPHCTYBAETO Ha HAlpeHaTa TEXHOJIOTHja, MHUIM]aTHBH 32 HaMallyBambe Ha
OTIACHOCTHUTE M MEPKH 32 OJIECHYBambE.

Kopucreme Ha HalpeHa TEXHOJIOTHja:

1.CaTenurute MOXaT CO JIECHOTHja Jja TO MPEABHUAT MOTEKJIOTO HA LIUKJIOHOT OJJHAIIPE].

2. CaTtenuTHTe TOTOJHUTEITHO MOXKAT Ja C€ KOPHUCTAT 3a ClIE/IeHhEe Ha JBIDKEHETO Ha IIUKIOHUTE U HUBHHOT
WHTEH3UTET.

3. UHCcTanupame Ha CHCTEMH 32 PaHO MpeAyNpeyBambe BO KPajOpeIKHUTE PETHOHH.

VHuMjaTUBY 32 HaMalTyBame OMaCHOCTHU:

1. 3ronemMyBam€ Ha jaBHATa CBECHOCT 32 IIMKJIOHHTE.

2. [omoOpyBame Ha jaBHATA peaKilHja 3a IUKIOHU IPEKY jaBHU TPCHHUH3H.

3. Pa3Boj Ha 1MO/[3¢MHH 3aCOJIHUINTA BO PETHOHN CKJIOHH Ha IUKJIOHH.

Mepk¥ 3a OJecCHyBambe:

1. ITHK MepKH 3a 0JIeCHYBambEe BO 3aCETHATHTE MIPEAEN KaKo JIEKOBH, XpaHa, 00JIeKa 1 CIINYHO.

2. YecTH mpOBEPKH 3a EMUIEMHUH Ha BOJIOPOTHH OOJIECTH, MOCTE IUKIOHUTE CIIeAyBaaT MOIMIABH.

Onponu:

[TonmoT ozpoHM ce ogHECyBa Ha OP30 HAJOJIHO JBIKEHE HAa KaMema M MOYBEHA Maca IOJ] JI¢jCTBO Ha CHilaTa Ha
rpaBuTanyjaTa. OIpOHNTE MOXKE J1a Ce KaTerOpH3Mpaar Kako TEeK Ha Kaj — KaJle ©Ma HaJOJHO JBIDKEHE Ha MTOYBa U
TeK Ha ypHATHHU WIM OCTATOIM KajJe MMa HaIOJHO JBIKEHE Ha KPYIEH MaTepHjajl Kako KaMema M KapIiu.
OxpoHuTe ce cirydyBaaT Kora BoAa OJ JOXIOBHTE WIIM OJ CTOIIEH CHET, HaBJETyBaaT BO 3eMjaTa HU3 HAIyKHATa
3eMja M HaulyBaaT Ha CJI0j 0]l pa3yiabaBeH WM HecTaOWiIeH MaTepHjall Kako IITO Ha MPUMEp € IIIMHATA.

OnpoHnTE HAjUYECTO CE CIydyBaaT Ha HECTAOWJIHM PUJIOBH INPEAM3BUKAHM OJ JOXKI WIM CHET KOj HaBJieTyBa HH3
noysara u kaMmemara. OBa pe3ysiTHpa CO JIM3ramke Ha 3eMjaTa M KaMemaTa J0JDK puaoBuTe W naauaurte. OBue
JIOIIOJIHUTEIIHO C€ TIOTTUKHATH NOPaJAN YHUIITYBAWmETO Ha ITYMHUTE WM HECTaOMIHHWTE YyropHHHH. CHTE pHIeCcTH
IIPEe/IeNy BO HaIllaTa 3eMja ce CKIIOHH Ha OJPOHH.

BuTtHN dakTopu KoM ce BUHOBHH 3a 10jaBaTa Ha OAPOHH CE CIICHUTE!

1. CrabuiHOCTa Ha HATOPHUHUTE
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2. Tunot Ha 3eMja 1 KapIecT MaTepHjal.

3. Tunot Ha BereTaiyjara.

4. Ynorara Ha ycJIOBHTE Ha 36MHAaTa BOAA U JOXKIOBUTE.

5. IIpucycTBOTO Ha MOTOLU, U3BOPU UTH.

JlaBuHa:

JlaBrnHaTa € THI Ha OZPOH KOj BKIIydyBa rOJIEMO KOJHMUYECTBO HA CHET, MpPa3 M OCTATOLM Off KAMEHha KOU CE JIU3Taat
n Op30 maraaTt IOJDK IUTaHWHATa. JIaBUHWTE HacTaHyBaaT Kora rojemMa maca Of CHET M Mpa3 MO4HyBa Op30 1a ce
JBYDKH HaIOJy MOPAIH MIPEONTOBAPYBAKETO KOS HACTAHANIO O TOJIEMOTO KOJIMYIECTBO Ha HOB cHeT. OBa pe3ynTupa
CO IIPOMEHH BO KOMIIpECHjaTa Ha CHEroT, IIPaBejKu 30HH Ha C1ab0oCT HU3 KOW HACTaHyBaaT MyKHATHHH.

Bnujanue Bp3 )KMBOTHATA CpEUHA!

OnpoHuTe HaKo JOKaIHU II0 IPUPOJA, CE CIIyuyBaaT BO CUTE IpEAeId Ha CBETOT.

Hajuecro ce ciydyBaar Bo pujecTu npenenu; XuManaure Bo MHanja ce moceOHO ckiioHn Ha oapoHH. Cekoja
rO/IMHA CE CIIy4yBaaT OJPOHH, HOCEOHO BO MOHCYHCKHTE ITEPUOM U IIPaBaT rojieMa ITeTea Bp3 YOBEUYKHUOT KUBOT
u umotute. Ha npumep oaponot Manmna Bo Kymaon pugosure Bo 1999, ru oa3ene KUBOTHTE HAa TOJIKY MHOTY
AN TITH TIpeceTyBavn Kou Omiie Ha mat 3a MaHcaposap Bo Tuder.

BnmjanueTo Bp3 )KMBOTHATA CpeaMHa ce MaHH(ECTHpa BO cIeTHATE (HOPMH:

1.OTKOpHaTH IpBa U AErpagrpaHa IoYBa

2.3aKomaHy 3rpajy ¥ HaCEICHN MECTA.

3. llltera HaHECEHA Ha OCEBUTE.

4. YecTtu npenpeky Ha MaTHIITATa BO PUIECTUTE MIPEeITH.

5. IloBpenu v CMPTHH Clly4Yau Kaj JIyr'e ¥ )KUBOTHH.

CrpeuyBame, KOHTpOJIa U yOslaxyBame:

Haxko oaponute ce npuposaeH (GeHOMEH KOj MOXKe Jia ce CIy4u 0e3 YOBEUKO BMEIyBamhe, HEKOH YOBEUKH
AaKTUBHOCTH KaKO YHHUIITYBAaKkETO HA IIYMHUTE, pyJapCTBOTO U TH. MOXKeE Ja MPEIU3BUKAaT OJpOHHU. THe MoXaT 10
HEKOja MepKa Jia ce KOHTPOJIMPaaT, Co TOa IITO Ke ce Mpe3eMaT MHUINjaTUBY KaKo Ha IIPUMEp JlaBame MOJIPIIKa Ha
HaropHWHWUTE U HaMallyBambe Ha YOBEUKOTO BIIMjaHHUE.

IMoanpmika Bp3 HATOpHUHMTE:

1. I'papemeTo Ha SUIOBH Of IEMEHT, KaMEHha U JKHIA UK TPaeke MOTHOPH BO (opMa Ha APBEHU WIIH YEIUIHU
CTOJOOBH.

2. Mepku 3a KOHTpoJIa 32 IIeJIelkhe Ha BOANTE, KOM Ke TloMaraar BOANUTE Ha He HaBJie3aT BO I0YBATA.

HamanyBame Ha 4OBEYKOTO BIIMjaHHE:

1. PynapckuTe akTHBHOCTH J1a ce HaOJbyTyBaHU BO PUIECTUTE HECTAOMIHH MIPEIeIH.

2. N36ernyBame cajieihe Ha JpBa BO HECTAOMITHUTE HATOPHUHHU.

3. M36ernyBame Ha rpag0u Kako 3rpajiu, MaTHINTA, 3¢MjO/Ie/IHe, TIACHIIITA UTH HA HECTAOMITHU HATOPHUHH.

3AKJIYUYOK

On norope HaBeJGHOTO CE HAMETHYBA 3aKJIy4OKOT JIeKa YOBEKOT Kako (hakTop CO CBOETO BIIMjaHUE MOXKE a U Mopa
Jia 6ujie BIKIyYEH BO MPEBEHUPAETO HA MPUPOJIHUTE KATACTPO(hH OJHOCHO HABPEMEHO J1a pearupa co
MPEBEHTUBHU MEPKH 32 CIIPEUYBaHhe HA HEraATUBHUTE MOCIEIUIIN O] KATACTPO(UTE KAKO MPUPOTHH TaKa U
KaTacTpoduTe NpeIn3BUKAHU O] HETO KaKo CYOjeKT,IIpe ce CO MPEeB3eMerhe Ha HABPEMEHU 1 KOHKPETHH MEPKHU 3a
Clie/iehe,paHo MpeaynpeayBame, HABPEMEHO U3BIIEKYBabe-eBaKyallija Ha JIyeTo 0J] 3aro3eHHTe MojIpayja Kako u
MpeB3eMarbe Ha COOJIBETHH MEPKH 3a CIIPEMHOCT 3a [TOMOIII BO CEKOj O0JIMK HAa HACTPaJaHUTE MMOApadja.3apaau Toa
0]l CTpaHa Ha Jp>KaBUTE a U MOLIMPOKU PErHOHH Tpeba Jla Ma CTYYHH THMOBH 32 IPEBEHIINja,
Cclie/iehe,eBaKyalltja,lIoMOII BO CUTE OOJIMIIM a ¥ elyKallija Ha CaMOTO HaceJIeHHUE 3a CIIPaByBambe CO IIPUPOIHUTE
karactpodu.
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Abstract: Ecology - the science of the relations among living organisams and the environment where they live - is a
rather new scientific discipline that has gone through an extrodinarily intensive development in the 20th century, all
the way to a multidisciplinary science whose local point also entrails human and all human's activities and the
products thereof, in recent times. The aforesaid rapid devoloment of ecology owes to the identically rapid growth of
human society in the past century, which brought about drastic and far - reaching changes to biosphere. The task of
ecology remains to be the explanation of the newly-occured relationships in the environment.

The interest in ecology from a scientific and expert aspect is great in our country, too. In that sense, a considerable
number ox individual researchers and institutions have played an important role in the development of ecology in
Macedonia.

The survival of humanity depends on natural resources, so we must know how much we use them now and how
much we should use them in the future.

In this paper , special attention was devoted to considerations relating to one of the broadest of applied sustainability
indicators- ecological footprint , which indicates the relationship between human demands and generative capacity
of the biosphere.

Keywords: Ecology,Environment, Pollution, Climate change, Atmosphere

1. INTRODUCTION
From the earliest days of human civilization, man built his relationship with nature with anthropocentrism, setting
himself in the "center of the world" and counting as a superior part of nature, owning all of its resources. With the
development of humanity, human needs and demands for nature and its richness grew and grew. The pollution of
soil, water and air, the loss of plant and animal species, global warming and nuclear threaths are things that must not
be ignored and ignored. More common are the warnings of scientists and experts that modern society must
understand the dangers of the state of the environment, that is, the fact that the primordial and unpolluted
environment is less, while the one that is endangered, degraded and devastated is more present.
The endangerment of the ecological balance resulting from human activity, the appropriation of nature by man and
the production of products, does not only lead to endangering the ecological balance and ecosystems, but also to
endangering the integrity of man and his survival.
Human activities for improving the conditions of life and work , disrupted the ecological balance , i.e correlation and
harmonious interaction and interdependence of the human being and his natural environment. Modern society is
often called “risk society” , because the development of science and technology and it’s implementation has
significantly increase the number of risks and hazards. While the ecological balance in today’s planetary
constellation results in such a condition that there is a threat to basic resource necessary for sustaining life and
human functioning.

2. ENVIRONMENTAL PROBLEMSIN REPUBLIC OF NORTH MACEDONIA
Environmental problems in the RNM are similar to those in other counties in the region.Based on the need for
change and sustainability,the policy of sustainable environment relies on the following principles:
-Environmental goals may be achieved only if the protection of the environmental integrates areas that cause
damage to the environment;
-Protection of the environment has to be founded on shared responsibility,because agreed measures can be fulfilled
only with full cooperation among stakeholders;
-Promotion of the environment assumes application of mechanisms and instruments for is protection,as well as
encouragement of voluntary approach based on the awareness of daily requirements for active care for the
environment.
Having recognized the above facts,the Republic of North Macedonia has expressed is readiness by solving the
environmental problems on its own territory to contribute to the mitigation and solving the global environmental

795


mailto:lazarevskivasko@gmail.com
mailto:jdicevic@yahoo.com

KNOWLEDGE - International Journal
Vol.31.3
June, 2019

problems and thus to justify its place in the European Union and improve the quality of life its citizens.

3. BASIC WEAKNESSES IN SOLVING THE ENVIRONMENTAL PROBLEMS.
Numerous problems, identified through different projects, studies and analyses, can be grouped according to the
environmental media and areas of their appearance:
-Problems with the waste management-principal, industrial, hazardous, non-hazardous, radioactive and other types
of waste;
-Problems with the water management including water resources pollution and absence of integrated effluent water
treatment on the whole territory of the country;
-Air pollution, with different intensity in different parts of the country;
-Soil contamination, resulting in contamination of agricultural products with inadequate quality that originate from
the areas with contaminated soils.
Particular problem that applies to all environmental monitoring system, with emphasis on the absence of historical
data, based on which the status of the condition of the media would be determined accurately and actions would be
taken towards their progressive mitigation and elimination.The problems get more severe because of absence of
clear allocation of responsibilities between the numerous involved bodies, absence of functional connection between
the local and the national level.Lack of complete and accurate data regarding the polluting substances and
pollutes,problems solving,especially in the areas of water resources management and waste management to finances
the needed upgrading of the infrastructure in these areas,result in further slowing down of the proccesses for setting
up efficient system for enviroment protection in the Republic of North Macedonia.

4. MEASURES FOR OVERCOMING THE WEAKNESS IN SOLVING THE PROBLEMS IN THE
ENVIROMENT

The on-going decentralisation process requires facilitate the process of allocation of the responsibilities from central
to local level,to enhance the local self-goverment capacities for implementation of the new responsibilities,as well as
to build up strong relation between the central and the local goverment.The importance of these issues is
additionally confirmed by the important process of securing stable progress towards harwonisation with the EU
legislation and adequate implementation of the national legislation.
Republic of North Macedonia will continue to address the challenges in the EU approximation pointing out the need
for overall strengthening of the national system for environmental management and central and Local Levels, in
order to accelerate the harmonization of the National Legislation of the European Union. In that regard, major
efforts are necessary in securing adequate strategic base for implementation of the Legislation, as well as for
building the capacity and institutional structures needed to speed up the identification process, preparation and
implementation of programmes and projects in Line with the requirements for multilateral and bilateral support.

5. THE INFLUENCE OF THE TRASH IN THE ENVIRONMENT

Most of the waste that man creates in the environment in which they live has a biological origin, i.e. in their
composition have organic matter. Food waste and materials for its packaging and storage, clothing and various
material goods with which the person regulates their habitat are taken daily from homes in the form of solid and
liquid wastes. The composition and quantity of solid waste depends on several factors: the standard of living, the
location of the settlement, the time of year and other factors.Multiple landfills have been constructed for municipal
waste in the RSM. The only modern landfill in the city of Skopje is Drisla, which is well designed. The remaining
landfills do not meet environmental standards, which are a potential hazard to the environment. Most often they are
built on alluvial or karst soil, which poses a risk of contamination of groundwater by migration of soluble
constituents.In order to preserve the environment it is necessary to dispose the disposition of waste matter
hygienically, to construct sanitary landfills and wastewater treatment systems that will prevent degradation of
surface and wastewater.Global increased industrial production, increased global and domestic consumption, and
increasing population has led to increased consumption of resources and energy,which directly leads to the emission
of large amounts of harmful gases that degrade and destroy the working and living environment. Emissions from
industry is one of the biggest polluters of the working environment or the ambient air in the country given that most
industries have not set filters for purification of gasses before they are emitted into the air. The most industries have
been applied old and inefficient production technology with low production level on the one hand and on the other
there is no proper monitoring equipment for gases that emitted into the atmosphere and presents a major cause of air
pollution. This problem is particularly pronounced in the metallurgical and chemical industries. This paper presents
the result of personal exposure to certain gases (CO, NO2 and SO2 ) on employers in metallurgy.

796



KNOWLEDGE - International Journal
Vol.31.3
June, 2019

One of the measures for the protection of the working environment is a set of filters to major industrial, and smaller
to make at least primary treatment of exhaust gases before they are emitted into the air.

6. ECOSYSTEM

It is commonly known that the term ‘ecosystem’ represents natural unity of live organisms and non-live substance
on certain defined area. However, in the context of wider territory we can meet various categories of ecosystems
according to their characteristics.

Securing the basic human right to live in clean and healthy environment, is one of the main goals of Republic of
North Macedonia on the way towards ensuring a safe position for its citizens within European frames. Proper
management of the abundant natural resources, especially fresh waters, as well as biological and landscape diversity,
provides an exceptional opportunity for development of high quality life of present and future generations. The
establishment of sustainable development remains a strategic approach on the way towards economic growth in
parallel with social improvement and environmental protection. Republic of North Macedonia has traced its way
through resolution of environmental problems on its own territory, thus endeavouring to contribute to the mitigation
and resolution of global environment problems and fulfilling at the same time the obligation it has undertaken under
the signed international agreements.

7. CONCLUSION

The concept for sustainable development is aimed towards rational use of the natural land resources based on
sustainable grounds and use of those resources up to a point that will allow their reproduction. The basic aim of the
sustainable development is improving the quality of the environment and meeting the needs of the population in a
manner that will not jeopardize the environment and will preserve the right of the future generations to live in a
clean environment.

The sustainable development can remain just an idea if not placed under critical and in — depth analysis and if no
means for its realization are found i.e. if not applied in the everyday life. The incorporation of the sustainable
development concept in the everyday life needs to be regulated through management measures and activities for its
realization i.e. to establish a global development policy containing all economic, social and political aspects and to
define the instruments and measures for its proper implementation.The spatial planning, as a science revealing and
defining the legal framework and the development processes, also defines the principles, the criteria, the methods,
instruments and measures in the overall organization of the space and also provides incorporation of the
development concept in the basic subsystems of the spatial structure — ecosphere, socio — sphere and techno —
sphere. The spatial planning provides coordination of the inner connections and relations and defines the instruments
and measures for implementation of the sustainable development.
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ANALYSIS OF THE EXISTING STATE OF THE CROSSROADS AND PROPOSAL OF
A SOLUTION OF REGULATION OF ROAD TRAFFIC BY PRESENTATION OF
MODELING BY PTV - VISSIM SOFTWARE

Emira Destanovi¢
Ministry of Infrastructure and Transport, Kosovo, emira3008@hotmail.com

Abstract: The plan of this paper is focused on road traffic, regulating the intersection with light traffic signs and
providing proposals for the planned strategic solution for achieving sustainability. It defines concrete activities and
programs that will contribute to the sustainable development of the area based on the analysis of the current state of
traffic. Through the implementation of the strategic plan, this plan will maintain urban mobility, the rapid passage of
all traffic participants, also the conditions to fulfill the sustainable development that global experts have designated
as; Ensure easy and healthy life with less air pollution for all traffic users, access to reliable traffic regulation
programs, maintain modern energy to encourage new innovations in the form of transport. Build a resilient
infrastructure by analyzing software simulations, and foster innovation by fostering the use of new technology. The
strategic problems of developed cities require careful consideration and implementation of innovative approaches to
creating strategic solutions. Contemporary ways of innovative arrangements and programs, based on sound
regulation, are increasingly being used in practice, replacing new urban development instruments that are more
appropriate to the needs of public administration and the possibilities of civilization. Global problems and
accelerated dynamics of urban growth, above all, imply the use of innovative technology. The criterion for
implementing the efficiency of technology in reaching the provision of an adequate quality of life. Strategic
solution, which is implemented in the software as one of the newest urban development instruments, is specifically
aimed at achieving the set goals, while respecting the principle of sustainability of traffic regulation, which is a
strategic issue in many countries. Its basic characteristic is due to the development policies and the desired future
through the dialogue of the wide traffic network. To make cities and other settlements, safe, resistant and sustainable
strategic promotion of better development planning and incentivize modeling on the PTV VISION platform.
Creating this plan will enable all future projects and ideas to be based on the unique programs provided by the
software to ensure the consistency of the strategic approach. This means that the same importance will be attached to
large infrastructure projects, as well as to projects of peaceful traffic planning or improvement of local main roads.
The 'PTV-VISSIM' software program becomes an umbrella document for all transport and transport planning
activities in this regard. The desired direction will be established and the key initiatives for the realization of the
strategy for the next few years will be presented.

Keyword: Traffic, light traffic signs, regulate the intersection, traffic participants

ANALIZA POSTOJECEG STANJA RASKRSNICE I PRIJEDLOG RJESENJA
REGULISANJA SAOBRACAJA PREZENTACIJOM MODELIRANJA PUTEM
SOFTVERA PTV - VISSIM

Emira Destanovic
Ministarstvo Infrastrukture i Transporta - Kosovo, emira3008@hotmail.com

Sazetak: Plan ovog rada je fokusiran na drumski saobracaj regulisanje raskrsnice sa svjetlosnim saobrac¢ajnim
znacima i pruzanje prijedloga za planirano strateSko rjeSenje kojim se odrzivost postize. DefiniSe konkretne
aktivnosti i programe koji ¢e doprinijeti odrzivom razvoju podrucja na osnovu analize postojeéeg stanja saobracaja.
Kroz realizaciju strateskog plana, ovaj plan ¢e odrzati urbanu mobilnost, brzi prohod svih ucesnika u saobracaju,
takode uslove da se ispuni odrzivi razvoj koji su eksperti globalnih ciljeva oznacili kao; Osigurati laksi i zdrav
zivot sa manje zagadjenosti vazduha za sve uCesnike u saobracaju, pristupiti pouzdanim programima regulisanja
saobracaja, odrzati modernu energiju za sve podsticanjem novih inovacija u obliku saobra¢ajnog transporta. Izgraditi
otpornu infrastrukturu analizom putem simulacije softvera, i podsticati inovacija podsticanjem kori§¢enja nove
tehnologije.Strateski problemi razvijenih gradova zahjtevaju pazljivo promisljanje i implementiranje inovativnih
pristupa kreiranju strateskih rjeSenja. Savremini nadini inovativnih uredenja i programa, zasnovani na &vrstoj
regulativi sve viSe se koriste u praksi, zamjenjuju novim instrumentima strateskog razvoja saobracaja, koji su
primjereniji potrebama javne uprave i mogucnostima civilizacije. Globalni problemi i ubrzana dinamika urbanog
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rasta, prije svega namecu koriS¢enje inovativne tehnologije.Kriterijum implementacije efikasnosti tehnologije
dostize obezbjedenje adekvatnog kvaliteta zivota. Stratesko rjeSenje, koje se implementira u softveru kao jedan od
najnovijih instrumenata urbanog razvoja, je posebno usmjeren ka realizaciji utvrdenih ciljeva uz uvazavanje principa
odrzivosti regulisanja saobracaja koje je stratesko pitanje u mnogim zemljama. Njegova osnovna karakteristika je i
zbog razvojnih politika i zeljene buduénosti kroz dijalog Siroke saobracajne mreze. U€initi gradove i druga naselja ,
sigurnim, otpornim i odrZivim strate$kim promovisanjem boljeg planiranja razvoja i podsticanje modelovanje uraditi
na platformi PTV — VISSIM. Izradom ovog plana omogucice se da svi naredni projekti i ideje budu zasnovani na
jedinstvenim programima predvidenim softveru kako bi se osigurala dosljednost strateskog pristupa. To znaci da ée
se jednaka vaznost pridavati velikim infrastrukturnim projektima, i projektima planiranja mirujuéeg saobracaja ili
unapredenja lokalnih glavnih saobracajnica. Program softvera PTV — VISSIM postaje krovni dokument za sve
aktivnosti planiranja saobracaja 1 transporta u tom pogledu. Uspostavice se Zeljeni smjer i predstaviti kljuéne
inicijative za ostvarenje strategije za narednih nekoliko godina.

Kljuéna rije¢: Saobracaj, svjetlosni saobracajni znaci, regulisanje raskrsnice , ucesnici u saobracaju,

1. UvOoD

Kontrola ili orijentacija rasvjete moze osigurati sigurnost u saobracaju, prilagoditi faze regulisanje saobracaja,
ucinkovitost i smanjenje utjecaja na okoli§ i moZze se projektirati i izgraditi uz relativno nisku cijenu u usporedbi s
drugim vrstama raskrsnica. U poslednjih nekoliko godina, raskrsnice rotacije su se prosirile da ako se koriste u
nekoliko mesta mogu efikasno poboljsati performanse saobracaja vozila na raskrsnicama sa ili bez svetlosne
signalizacije. Nakon analize postojeceg stanja na datom segmentu puta, predlozit ¢e se najoptimalnija varijanta za
rjeSavanje problema u saobracaju. U tom smislu regulisanje jedne raskrsnice, vazno je analizirati kapacitete i nivo
putnih usluga kako bi se identifikovali dominantni faktori koji imaju uticaj, a zatim poduzeti odgovarajuce mjere za
njihovo poboljsanje. U ovom radu izvr$ena je obrada prikupljenih podataka prikupljenih na terenu od strane softvera
SIMTRAFFIC i data je analiza postojeceg stanja i predlog regulisanja jedne raskrsnice sa svjetlosnom saobracajnom
signalizacijom

2. SVJETLOSNA SAOBRACAJNA SIGNALIZACIJA - SEMAFORI
Uredenje prometa sa svjetlosnom signalizacijom je uobiCajen nacin regulisanja saobrac¢aja na mjestima gdje tokovi
ogranicenja i kao rezultat smanjenja kapaciteta na odredenom ulazu ili na cijelom raskr$¢u uzrokuju velike prepreke
kretanju ili ozbiljno ugrozavaju sigurnost saobracaj (Lajgi Shpetim, 2017)
Regulacija saobracaja je omogucena upotrebom odgovarajucih signalizacionim sistema. Ovi sistemi predstavljaju
skup medusobno povezanih signala i upravljackih uredaja sa odredenim funkcijama za realizaciju procesa
regulisanja saobracaja, uz prilagodavanje saobracajnim zahtjevima na raskrs¢u sa konfliktnim saobracajem.
Programiranjem rada sjetlosnih signala, odreduje se vrijeme i fazni plan kroz koji se postavlja prioritet prelaska
proturjeénih tokova i definira siguran protok optere¢enosti na raskr§¢u definiranom u procesu projektiranja. Prolazni
signali semafora uglavnom su prilagodeni obimu srednjeg saobracaja pri ve¢im koli¢inama imaju sledece
karakteristike:

e zauzimaju prostor na ulici, ali imaju prostornu efikasnost

e mogu se kontrolirati i Cuvati u razlicito vrijeme
Koncentracija ovih tacaka u malom prostoru Cesto je motiv za implementaciju rasvjete signalizacije,kojom se vrsi
vremenska podjela protoka sukoba. U svakom slucaju, vazno je rasporediti vremenske tacke sukoba (ravne i lijeve
tokove), dok se za sekundarne konfliktne tacke (lijevo-desno proturjecni tokovi) po potrebi moze izbjeci.. U slucaju
postojanja signalizacije sa osvetljenjem, u prostornom aspektu, tatke sukoba pojavljuju se u istoj fazi rada,
funkcionisanja semafora.

uklijucivanje
iskilijucivanis

pPresjecanje

Slikal.Tacke sjeCenja, iskopCavanja i iskljuivanja na Cetveroslojnoj raskrsnici prema pravilima za regulacije
saobracaja sa sjeciStem saobracajnih tokova (Svdullah Avdiu, 2016)
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2.1. Signali osvjetljenja na raskrsnici sa svetlosnim saobrac¢ajnim znakovima

Vecina raskrsnica je opremljena svjetle¢im signalima. Svetlosni saobracajni znakovi, signali osvjetljenja, odnosno
signalizacije u saobracaju su od posebnog znacaja za svakog ucesnika u njemu. Uz pomo¢ signalizacije, ucesnici u
saobracaju su upozoreni na saobracajnu situaciju postizanjem sigurnog i neometanog saobracaja. Saobracajna
signalizacija treba da bude jednostavna, jasna, vidljiva, univerzalna, kontinuirana sa odgovaraju¢im dizajnom i
postavljena u odredenim intervalima. ( Peruvici Xhevat, 2012)

2.1.1.0dredivanje faza prometa

RasKkrsnica sa svjetlosnim
saobracnim snacima

Slika 2. Postojece stanje raskrsnice sa svjetlosnim saobracajnim znacima
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2.1.2. Kreiranje segmenata i priklju¢aka

Stvarna geometrija raskrsnica predstavljena je kroz crtez u aplikacijskom softveru AutoCAD-a na adekvatan nacin
uz softversko modeliranje. (Univerzitet Calefornia, 2010)

Sirina traka na putu je 3,75 (m), dok je na drugoj gradskoj cesti 3,50 (m). U nastavku su prikazane realne
geometrije rg_sgr_sﬂge_i dizajn putnih traka kroz softver PTV - Vissim.
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Slika 4. Postavljanje kategorije vozila i njihovo uce$ée u procentima — raskrsnice kroz softver PTV - Vissim

Postoji i funkcija "StatiCkog rutiranja", ali ova funkcija tokom planiranja za budu¢nost nije veoma korisna i
korisnost ove funkcije je vrlo ograni¢ena u procjeni postojece situacije.
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Slika 6. Prezentacija modeliranja raskrsnice u postoje¢em stanju putem softvera PTV Vissim

3. PRIJEDLOG RJESENJA RASKRSNICE PROSIRENJE PUTEVA I UVID SIMULACIJOM
SOFTVERA PTV VISSIM
Za razliku od drugih raskrsnica, ova raskrsnica je od posebnog znacaja jer se nalazi u centru grada u Pec-i,
oblikovana je kao T i opremljena je svjetlosnom signalizacijom. Petu raskrsnicu prelaze glavni put Kraljica Teuta i
regionalni put R107 prema centru grada. Predlog na ovom raskrS¢u je da su svi pravci kretanja prosire sa jedne
trake na po dvije trake za pravac i mi smo promenili pravo prvenstva prolaza gde smo dali prvenstvo prolaza
regionalnog puta R107.
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4. ZAKLJUCAK
Analiza je strateSki plan koji se nadovezuje na postojece stanje i planiranje koje nastoji da zadovolji potrebe prometa
svih ucesnika u saobradaju; ljudi, muskaraca, zena, mladih i starih, danas i sutra za bolji kvalitet Zivota u tom
podrugju. Plan ima za cilj stvaranje odrZivog urbanog saobracajnog sistema koji;

e  Osigurava dostupnost brzeg prohoda i usluga;
Poboljsava sigurnost i bezbjednost saobracaja;
Smanjuje zagadenje, manje gasova, manje zadrzvanja;
Povecava efikasnost i isplativost prometa svih ucesnika u saobracaju;

e Povecava atraktivnost i kvalitet urbane sredine
Analizirana raskrsnica je oblika T i nalazi se u blizini centra grada u Peéi, $to se takode odnosi na autoput M9 i
regionalni put R107. Na osnovu brojanja izvrSenih u vremenskom intervalu u toku naja¢eg prometa u roku jednog
sata, oko 1290 (aut / h) je pros$lo kroz ovu raskrsnicu, gde kroz Vissim softver izdvajamo podatke koji opisuju
postojece stanje i rjeSenje problema ove raskrsnice.
Na ovoj raskrsnici u blizini centra grada nalazi se "T" oblik u postoje¢em stanju, nivo usluge je "E" izracunat prema
HCM metodi i Vissim softveru. Predlozili smo prosirenje sporednog puta prema gradu i promjenu pravo prvenstva
prelaska puta do centra grada. Nakon prijedloga, nivo usluge se poboljSao sa nivoa "E" na "D"
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REINFORCEMENT OF THE BRIDGE RABOVCE

Naser Morina
T.H.S.” Mehmet Isai “, Republic of Kosovo, morina.n@hotmail.com, profnasermorina@gmail.com

Abstract: The overall objectives of the project is to identify and describe the repair and strengthening bridges on the
N2 Road, on Rabovce on the road Pristina — Blace section, in order to meet the required level of safety and service
for international heavy road traffic. This in accordance with the design criteria of Euro code.Optimal repair and
strengthening methods are sought considering the entire assemblage of bridges. Alternative methods may be
described for the individual bridge, if relevant. If possible, the total amount of repair and strengthening works will
be described as a set of additive works in such a way that the parts of works to be carried out in the near future can
be selected. These works should then be selected dependent on a prioritisation of aspects related to load capacity,
traffic safety and durability.

The repair and strengthening works are defined from comparison of the actual condition of the bridges with the
requirements as laid down in Euro codes. The condition of the bridge is evaluated by considering the condition of
the structural elements combined with an estimation of the load bearing capacity of the bridge.

Keywords: Methods of bridge reinforcement, duration of the Bridge, inspection of the Bridge, upgrade,
substructure, assessment of the Bridge.

OJACANJE MOSTA RABOVCE

Naser Morina
T.H.S.” Mehmet Isai “, Republic of Kosovo, morina.n@hotmail.com, profnasermorina@gmail.com

Rezime: Opsti ciljevi projekta su identificirati i opisati radove popravke i jaCanja mosta na autocesti N2, na
Rabovcu na cesti PriStina - Blace, kako bi se zadovoljio potreban nivo sigurnosti i usluge za medunarodne teske
drumski saobracaj. Ovo je u skladu sa projektnim kriterijumima Eurokod-a.

Traze se optimalne metode popravke i ja¢anja, uzimajuci u obzir ¢itav sklop mostova. Alternativne metode se mogu
opisati za pojedinac¢ni most, ako je relevantno. Ako je moguce, ukupna koli¢ina radova popravke i jaéanja ¢e biti
opisana kao skup aditivnih radova na nadin da se mogu izabrati dijelovi radova koji ¢e se obaviti u bliskoj
buduénosti. Ovi radovi bi zatim trebali biti odabrani ovisno o prioritetima aspekata koji se odnose na kapacitet
optereéenja, sigurnost prometa i trajnost.

Radovi popravke i jacanja definirani su iz usporedbe stvarnog stanja mostova sa zahtjevima propisanim u
Eurokodovima. Stanje mosta se procjenjuje uzimajuci u obzir stanje konstrukcijskih elemenata u kombinaciji S
procjenom nosivosti mosta.

Kljuéne rije¢i: Metode ojacanija mosta, trajanje mosta, inspekcija mosta, nadgradnja, podstruktura, ocjenjivanje
mosta.

1. UvOD
Most se nalazi u centralnoj ravnici Pristine u obradivom zemljistu. Most se nalazi na autocesti N2 sa 2 trake preko

malog potoka od Rabovca do Donje Gadimlje. Lokacija je prikazana na karti ispod [1].
5 -A_?‘&,_ LEUNNY QS perrm

Maret Gomje G d??;%_
Marevea

SN Gadme & Roshins,

2 ?‘-,L_,e,-_, @ \Donje Gadimijs
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' : rashh Vigtie
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Slika-1: Ldkécija mosta na karti
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Most je prvobitno izgraden 1960. godine. Most je izgraden sa nadogradnjom u nivou iznad prirodnog nivoa tla sa
cestama koje grani¢e s mostom. Most se sastoji od armirano-betonske ploce kontinuirano u 3 raspona, 2 bocna
raspona od 4,6 metara i 1 glavni raspon od 9,3 metra izmjeren izmedu nosaca. Ukupna duzina mosta je 24 metra i
Sirine 9 metara. Zidovi krila paralelni s uzduznom osovinom mosta konstruirani su iz armiranog betona.

Most je konstruisan bez vidljivih dilatacionih spojeva u nadgradnji i bez barijera. Obezbedene su ograde na obje
strane mosta pri¢vr§éene na rubne grede [1].

2. DETALJNA INSPEKCIJA
Detaljan pregled mosta br. 36 izvrSena je u oktobru 2001, ukljuéujuéi i vizualnu inspekciju. Uopsteno, beton je lose
postavljen sa nedovoljnim pokri¢em, Sirokim rasprostranjenjem sac¢a i neuskladeno$¢u. Uocena su podrucja sa
armaturom, bez okolnog betona, zbog poteskoca pri smjestanju.
Sufit na palubnoj plo¢i pokazuje nedostatak poklopca, $to je dovelo do korozije armature i razbijanja betona na
brojnim mjestima.
Nadalje, sofit ploce je bio izloZzen toplini zbog pozara na automobilima. Problemi vezani za curenje vode takoder su
zabiljezeni kroz palubu.
Na osnovu uocenih oStecenja, a samim tim i uslova procijenjenog za nadgradnju, procjenjuje se da je nosivost
smanjena za oko 10% u odnosu na kapacitet za neoSte¢enu strukturu.
Ne postoje vizuelne indikacije za naselja strukturnih betonskih dijelova potkonstrukcije mosta i tla koje pokrivaju
temelje [2].
Eurokod odreduje, izmedu ostalog, karakteristicne vrijednosti za vertikalno prometno optereéenje u krajnjem
grani¢nom stanju. U posebnom modelu optereéenja 1 obuhvaceni su udinci prometa kamiona i automobila i
namijenjen je op¢im i lokalnim provjerama.
Load Model 1 sastoji se od dva dijela:
1. Dvoosovinsko koncentrirano opterecenje (tandem sistem), svaka osovina ima tezinu: a,Q, Ne smije
se smatrati viSe od jednog tandem sistema po traci; razmatraju se samo kompletni tandem sistemi.
Svaki tandem sistem bi trebao biti smjeSten u najnepovoljnijem poloZaju u svojoj traci, vidi sliku 4.1.
Svaka osovina tandem modela ima dva identi¢na kotaca, tako da je opterecenje po kotacu jednako
0,5 agy Q. Kontaktna povrSina svakog toCka treba uzeti kao kvadratnu i bo¢nu 0,40 m. Samo tri trake
moraju biti opterecene tandem sistemima.
2. Ujednaceno rasporedena opterecenja (UDL sistem) sa gustinom tezine po kvadratnom metru: a,q.
Ova optereéenja treba primijeniti samo u nepovoljnim dijelovima povrSine utjecaja, uzduzno i

popre¢no. g, = 9km/m? se odnosi na broj staze 1, dok je g, = 2,5 km/m? u preostalim
trakama.
Faktori prilagodavanja as uzimaju se kao jednaki jednom. Dinamicko pojacanje je ukljuéeno u
vrijednosti
za Qu 1 qu [2]
O- LS O-‘{
220 = , -
= Lokacija Tandem sizstem | UDL sistem
TTTTTTTTTTomomooeesoomoooooe Osovingka gix (kIN)
050m Lane nr. 1 fo
Ij: 200m Q=300 KN g, =0 kit opterecenja
050m Qs (N)
Traka br. 1 300 9
0,50 m Lame nr. 2
:I:I 200m Qk=200 kM q {:2'5 kN.I'lﬁ Tfal':a hf. 2 1':”:' 2,5
0,50 m Traka br. 3 100 25
. o (Ostale trake 0 2.5
50m & .
I:I 2p0m  Q,=100kN g,=2,5 kNin? Ostatak 0 25
0,50 m podruéja
Slika - 2:  Opterecenije Model 1 prema Evro kodu[2] Tabela - 1: Osnovne vrednosti[1]
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Prema Eurokodu 2, Dio 2, Betonski mostovi moraju se koristiti sljede¢i faktori sigurnosti materijala:
- Beton: 1.50
- Ojacanje: 1.15

U obzir treba uzeti i faktor o za kontinuiranu kompresiju. Opéenito, moze se pretpostaviti da je 0,85.

E.=-0-0035 for
C

T e g
.‘-_’rx_?o-axf =

d { -!...=

Slika — 3: Pravougaoni dijagram koji prikazuje o

3. PROCJENA KAPACITETA OPTERECENJA
Nadgradnja je modelirana kao troslojna ploc¢a oslonjena na stubove. Podaci o geometriji i ojacanju uzeti su iz crteza.
e Duzina raspona: 4,8 m, 9,6 mi4,9 m
Sirina palube: 8,9 m
Sirina kolovoza: 7,5 m
Broj zamisljenih traka: 2
Visina palube: 0,42 m
Pre¢nik armature: 14 mm za zategnutost u sredini susjednog raspona i 18 mm za napetost u glavnom
rasponu.
Razmak izmedu Sipki za oja¢anje: 150 mm i 90 mm za pripadajuéi raspon i glavni raspon
e Kubi¢na ¢vrstoca betona jednaka 22 MPa odgovara karakteristicnoj ¢vrsto¢i betonskog cilindra od 18 Mpa
e Qjacanje jednako St. 37, koje se koristi za glavno ojaCanje na vecini mostova. KarakteristiCan prinos
zatezne ¢vrstoce St. 37 je pretpostavljen jednak 225 MPa.
Smatra se da nosivost mosta kako je odredena i opisana u odjeljku 1 predstavlja stvarni kapacitet s dovoljnom
tocnoscu kao:
e  Crtezi su dostupni, $to znaci da su sve dimenzije poznate
e Vizualna kontrola obavljena u oktobru / novembru 2001. godine potvrdila je da je kapacitet opterecenja
smanjen samo za mali iznos zbog oSteCenja
e Stati¢ko ponaSanje mosta je jednostavno i zato se model analize koji se koristi za proradune nosivosti
Ssmatra procenom.
Na osnovu ovih stavki, informacije za procjenu kapaciteta optereCenja smatraju se odgovaraju¢im za odredivanje
pouzdanog kapaciteta optereéenja. Ovo nije bilo predvideno u pocetnom izvjestaju.
Stoga se ne ocekuje da Ce test opterecenja mosta br. 36 bi koristila procjena nosivosti i stoga nije provedeno
ispitivanje opterecenja mosta [2].

4. POPRAVKA I OJACANJA
Na osnovu rezultata prikazanih u odjeljku 3 vidi se da kapacitet nosivosti nije dovoljan da zadovolji projektne
zahtjeve Eurokoda. Medutim, nosivost je dovoljna da dostigne evropski tehnic¢ki standard potreban za gust promet.
Da bi se dostigao isti kapacitet optereenja kao i za ostale mostove na auto cesti N2 i na taj nacin se osigurao
dodatni kapacitet za izvanredne teske transporte, preporucuje se ojacanje mosta. Za nadogradnju mosta preporucuje
se aktiviranje projekta jacanja.
RjeSenje o jacanju je ocijenjeno na osnovu ekonomije, lo kalne tehnicke osposobljenosti, upotrebljivosti
konstrukcije, upravljanja saobrac¢ajem u toku izgradnje i moguéih faza izgradnje neovisnih konstrukcija.
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PredloZeno je jacanje superstrukture kao RC / ¢eli¢na kompozitna konstrukcija u kojoj je konstruirana celi¢na
konstrukcija za nadogradnju kapaciteta optereéenja nadgradnje mosta. Celi¢na konstrukcija moZe biti dizajnirana u
vise razli¢itih oblika. U ovom predlogu odabran je U-profilni vruée pocinkovani profil. Nedostatak pokrivaca
armature u betonskoj konstrukciji, ako se ne popravi, vjerovatno ¢e smanjiti preostali Zivotni vek mosta sa faktorom
veéim od 2, §to odgovara, vjerovatno, smanjenju za vise od 20 godina [2].

Glavni delovi radova popravke i ojacanija prikazani su na slici 4.

Kategorije: Most na cesti
Kordinate: 42°30,45...21°10,13
Lokacija cesta L.Selo - Ferizaj s | | = *f’“
Glavna cesta N -2 - = ‘ =
Tip superstrukture Multi raspon kontiunirana
betonska konstrukciona ploca
UKupni rasponi: 3
Duzina (m): 24,2
Totalna Sirina (m): 9.4 7
Sirina ceste (m): 7.2 P
Pristupi: nivo 0 (dobar) do 3 ( visoka)
Asfaltni kolnik DA 0
Nasip DA 1
Zastitna ograda NE
Upornjak: nivo 0 (dobar) do 3 ( visoka)
Tip Gornja greda sa stubovima 0
Spojnica s palubom NE
Lezajeve i postolje NE
Zadnji zid YES, 1
Krini zidovi YES, 1(2)
Stub: nivo 0 (dobar) do 3 ( visoka)
Kolon stubova Armirani beton, liven na mjesstu 0
Gornja greda NE
Pijedestal NE
Lezajevi DA 0
Superstruktura: nivo 0 (dobar) do 3 (visoka)
Primarni ¢lan NE
Paljuba strukture Ojac¢ana betonska ploca, livjena na 1
licu mjesta
Spojevi NE
Element paljube: nivo 0 (dobar) do 3 ( visoka)
Nosiva povrsina Asfalt 0
Trotuar DA ( Obje strane 1,00 ) 3
Zastitne ograde NE
Parapet DA 3

Slika - 4: lzabrana dokumentacija

Rehabilitacija mostova poslije rata 1999 na Kosovu, bilo je Shodno interesu rehabilitacije postoje¢ih mostova i cesta
na Kosovo, i to potpuno o poznavanju objekata koji se ojacaju, od poznavanja karaktera i obima oStecenja, te i
kvalitetu i stanje ugradenog materijala, a posebno sa o primjeni savremenih materijala i teknologoje pri ugradivanja
u objekat.

Kod rehabilitacije potrebno je definisati obim radova i izvrSiti potpunu rehabilitacijuili jednostavno otkloniti uzroke
nastanka Steta [3].

5. ZAKLJUCAK

Zivotni vijek konkretnih mostova dobiva sve veéu paznju na izgradnju nauke i prakse u svijetu, takoder i u
Republici Kosovo. Rehabilitacija ovog mosta koja se rekonstruisala i ojacala u periodu 2005 - 2008 godine od
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L]
fondova EU i poslije 15 godina pakazalo se veoma uspe$nim, pa i sadasnji vizualni pregled pokazalao se veoma
uspesnim pa i nema bitnih ostecenja iakao od tada nije se pristupilo nekih radova na mostu.

Dosadadnja istarzivanja su pokazala broj i znacaj faktora koji imaju odlucujuéi utjecaj na trajnost mostova u
eksploataciji. Betonski mostovi su izgradeni u izuzetnim nepovoljnim uslovima, pri ¢emu su izloZeni razli¢itim
uticajima i nepovoljnim faktorima o$teCenja i degradaciji mostovske konstrukcije. Da bi se postigla kvalitetna i
ekonomska povoljna rijeSenja, treba prmijeniti odgovorajuc¢e metode proracuna i analiza. Nazalost u nasoj praksi jo§
uvijek se ¢esto primjenju vrlo aproksimativni proracuni.

U zadnje vrijeme se dosta ulagalo vlastitim fondovima u cestovnoj infrastrukturi pa i na izgradnju novih mostova,
ali treba jo§ unaprijediti i ulagati u postojec¢e mostove da ne bi doslo do znacajnih osteCenaja, Sto ne bi mogli postic¢i
zeljene efekte o produzenju vijeka trajnosti mostova.
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