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fiCEI'ITyBAEE, co iloMotl HA I{HOPAUPBEHA ctrEKTpocKoIIH.rA, IrA
CMOJIATA AI,IBERLrTE X8.243 I{ HA IIPOAYKTOT TOEHEH CO OHK.

CI4PA6E HA EOP BP3 HEA

INFRARED STUDY OF THE AiVIBERLITE TE-243 RESIN AND THE PRO-
DUCT OBTAINED BY FIXATION OF BORON ON IT

A. Mupueaa u E. bloil,frpajanoe

XeMrtcxu Oaxyrrrer, Vnuaepaurer ,,Krrpnrr H MeroEHj', - Cronje

ABITRA:TT fnfrared-spectroscopy was employed in the studyof the boron-specific tunberlite xE-243 reitn in its usual
and partlalIy deuterated form. rdentlfied were the bandscharacterlstlc for the functional groups present in it.'Recorded, furthermore, vrere the spectra oi the resin trea-ted wlth borlc acld and the resulls are used to dlscussthe llkely manner of boron fixatlon on it.

yBo.E

npuMeHara Ha [oreHrlrrroMerpgcKara Mero,qa 3a orrpe.qenyBarbe Ha
6op co ,roMor,l na jonoceJrexruEHara rerpaonyopo6oparHa eJreK-
Tpo.qa [tJ a perrnc]r Heo[xogHo cBp3aua co ynorpe6ata na jo-
EOCeneKTuaHara H3MeHyBarrKa cMona Amberlite xE-243. cMorara,
r,rMego, BprilH.copuunja Ha 6opor (oco6ero xora roj ce saofa
BO 00pMa IIa 60pa"H rIr}I 60prla xrce.nuna), ycueErHo ro o,qrenyaa
or rpyrlrre xarjona z anjonu, oBo3MoxyBa HeroBo KoHqeHTpr{-
pate ,r, rroroa, 6p3o TpaHcooplnrpan-e Bo rerpaOayopo6oparHa
Oopr'ra Bo xaKBa eJreKTpoEara Moxe Ia ro perrrcrpupa.

oaaa cpro.na [percraByBa, rrga*y, KoEoJrHMep rra .qHBHHHn6eH3eH
ril xJropMerHncrupeH ao roj xaroreHlror aroM e SaMeHer co ocra-
roK Ha ll/-uerunrayKaMux. Axtaansot ,qen oE MoneKynara lrMa
cTpyKTypa ErTo, [teMaTcI(H, .MOXe ,qa ce Ep]IKaxe Kar(o nolony :
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EIelie 6E'Ie oEpe'geneHl'r [2 ' 
31 'HeKoH KapaKTepHcrhtKrl Ha cMoJrara

HO 3a MexaH?I3MOT IIa KOj 6opor ce oIlKCUpa Bp3 Hea penaTlrBHo

Marrry ce 3nae. ce sepyBa lal nerat'"p3yaarelo Ha 6opor ce

Bprrr, Ha Haqlr* crr*t,eH sa onoj ErTo 6Hn IIocTyJlI{paH [+l 3a 
',po-

EyKBor Ha peaxllujara xa 6op co rroJruo'Ilt' 3a saxanTe rrpoEyxru'

uefytoa,xenoctojafEupertHlitcTpyKT]pIr}IIIoEaToE}IIIBo,lu.
Teparypara ce cpe(aBaar [poauBpeqHu ToJTKyBF*a Ha el(cnepu-

MeHTaJIHETe pe3ynratu, oco6eHo Bo norneg Ha BHcrlrECKara rrptt-

poEa Ha KoMrrJleKclrre lrtro ce o6pasyBaar' BaKBara coctoj6a na

Hersrara sepojarHo e pe3yJrrar, r*efy Apyroro, Ha 6aBHoro rir reol-

KO H3OJIUparbe Ha npo,q,yKTlrTe ' KaI(O lr Ha KOMnJTeKCHOCTa Ha paM-

rroiexurer"refy6opnaTaKucelHHaupa3Jr}IltH}ITe6opaTE.aoBoEeH
pacTBOp.

CooueEHaToarutojoHoasMeHyBailKaTacMoJIaoBo3MoxyBaeI-
HocraBHo I4 6p3o BpSyBaEe Ha 6opor, u3rJle'q'aule 'qeKa cnopeEy-

Banero Ha lrHdlpaqpBeHlrre crreKTpu Ha cMoJlara so HejsnHara

o6r.$ra (cna6o 6aeHa) oopr"ra co oHHe Ha cMoflara rperllpaHa co

6opna KHceJrHHa 6u npHJIoHe'Io H 3a Eo6HBabe Ha norotrHa nPer-

craaa 3a r{aq,Hor Ha KoMnneKclrpabe na 6op bo nolnoll. Boorrurro'

EKCIIE PI,i}IEHTAJIEH IEJI

llcnuryBaHara cMorla 6eue npou3aog I{a Fluka' Ipasynnre o'u cMo-

Jrara 6ea cnpaEreHH Bo axareH aBaE, a rroroa 6ea npurorBeHr{ Ta-
6ner[ Bo KBr. Eeyrepspalbero ro BpueBMe co croebe Ha cMo'rara

BO KOHTaXT co Dzor i npogy*roT Ha peaKqlrjaTa co 6opHa Kuce-

,rrlHa ro .uo6fiBMe co rperHpaEe Ha cnpaEleHara cMoJra co Bo'EeH

pacrBop oI IITBOa- KoMnnel"?T :1-6opna Kucerrlrua co nHHaI(on [Sl
rO .U9OHBMe cO MenIaEe Ha oaoj aJIKOXOI CO paCTBOp OE HaTpryM

o"plt ,o oxro. 2: I. llH@paupaenute cnettrpg 6ea cHI'rMeHE Ha

,t"Lrpynt"rtor Perkln-Elmer 580'

PE3yTIIATII 1{ ElCKyc}lJA

llcnutynarara 6ta 3artotrgaru co H3:rryBalbero Ha crrexTpure Ha

o6HqHaaaH.uenytvlHoIeyTepl,tpaHaCMoJIaaorrejsHHaTaBoo6rtla-
eHa, cra6o 6a3Ha, oopua. PerarI'IBHo e'uHocraBHo 5eute Ea ce

I r'.
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HSBPU,', ACHTHAIIHJ ArA HA OBI'IE CNEKTP}I (UOXAXAHIT
pesynrar*rre o.q Hea ce *oKaxaHH BO Ta6era r.

Cr. I

Ha Cr. I) u

Hs@parlpBeulr cr:eKTpH Ha
H Ha He j 3uHr{or Jtren}rMxo

cMorrara Arnberlite XE- 243
EeyrepEpaH aHarror

Bo c[ope'q6a co c,'errpure Ha Herper,paHara cMoJra, BO OH,ne Ha
cM.Jrara rper,paHa co 60pHa Klrcerr,Ha ce sa6enexyBaar, cnope.q
oqeryBaraTa, pa3JrrrKr, oco6eHo Bo o6nacra oKony 3400 cm-t n
Bo oHaa r"refy 1350 n 900 crn-I. Kaxo ErTo ce rne,qa na C.rr. 2,
no.qparrjero oKony 1300 cm-l e 3sa.lrareJrHo ,orroorroro xaj rpe_
T,paHara cMOJra, JreHTara Ha oKony 1050 cm-l gcqe3saaar ce ,,o-jaar'raa HoBa Ha o*ony g65 cm-I, a o*aa Ha l0g0 cm-r ce npouru-p*na $' .aepojarHor rto6una Eo HHTeH3HTer. Cuaryraaero Ha lrH-
TeH3r{TeTor Ha JreHTaTa Erro norerHyBa o.q BaneHTnure OH Br,t6pa_
lq*r?t (coo.Eserxara o6.naer He e [oK€DkaHa na Cn. 2), xaro r,r pac_
lr'cryBa*ero ,,a o6rracra oKoJry 1300 cnn-r xape ruro (8. Ta6eaa r)
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Ta6eta I. Acrrnaurja Ha un0paqpBeHlror eneKTap

Ha cMoJrara Amberll-te XE-243

3400 MH ct uI

AcxrsaElI j 6:t *

v (oH)

v (CH) , apor'rar.

v (cH)

1310 crr

1290 crr

AcurxaIIH j a'! *

LI

d (oH)

v (c-c )

p (cH3)

v (C-o) , ceKYHI.

v (C-o) , npHM.

6

p(CH3)

p (cHz )

Y

?

r

y (OE) , ErO nu6p.

.:

3100

3050

3020

29 40

2850

2830

156 0

1515

r585

15 20

r500

r450

L425

I 375

CJI

CJI

CJI

MHC

c

np

CJI I III

CJI

MH CJI

cp
M}t EJI

c

cp

6 (HoH)

ul

u)

u,

0)

6 (cH3)

ut

68(cH!)

6 (eH2 )

L220

1200

1150

1085

1045

1025

980

960

880

8s5

815

750

715

550

np

np

cp
ep

cp

CJI T EI

C'I

e, El

EJI

cI

np

MH

MH

c

c

,r C CI{JIHa r Cp CpeE}Ia , Cn cla6a , MH MHOr y, Et UI}IpOKa

** v (X) - B.ureHTHa sr6paqflja Ha rpyralln j ara X, 6 (X) ge0opuaqnona

nn6paur ja Bo paMnlrHara Ha rpynaqx jata, X, Y (X) ge0oprvral$roHa

su$paqn j a HaFIBop oI paMHHHaTa Ha rpynaqn jata X, p (X) roeking
- Mog Ha rpynaqlr j ara X ; qt : BaJreETHa sr6paqr! j a Ha apouairqeH

npcrex, f ; geQopr,raqxja HatrBop oE paMHnrrara Ha apoMarxqeE npe.rex,

6 CH .qeOopr,la{x j a Bo paMHrHa Ha apoMatr{qeH [pcrer, Y eH Ee-

Oopuarfr j a xanBop og p€rMHHHara r{a apoMatrnlex npc?eH; I eHMe-

?pHqHa. .
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ce oqeKyBaaT Br{6paqHH ErTO

paMHHHa?a, IroKarKyEaaT geKa
c€, IIpe.qHMHO, oH

6opor ce Bp3yra
Ee0opMaqurr Bo

3a xH,qpoKeHJI-

Cr. 2. Cnerrpn
Hara eMorra ta)

TpeTHpaHa co

Ha HerpeTapa-
*r Ha oHaa

HrBO t ft)

Cr. 3 . Cuexrpll Ha nHHaKoJr (a)
H HA HCrOB}IOr KOMIIJIEKC CO

co 6opna K!{ce.rHHa (b)

HIrre KucJropo,qfi, saMeHynajfa Aen o,q. npororr.Te r o6paayraj(n,
rajpepojargo, rreroqrreHu xeJrarHlr npcreua*

OSpasysa.ero Ha xeJlar*lr rrpcre,,, Mopa, ce pag6,pa, ,qa *rMa
o.gpag Ha qeroKylgror r,[3uIeJI Ha c[eKTpHTe, a oco6eHo Ha

* ,{oxonry nocro j ar ycJroBH Ba
xr{oMerpr{ j a L :2, THe 6w HMaJre ,cTpyKTypa.

o6pa3yBarbe Ha KoMnJIeKeH co cr€-
HajBepojarso, 6opocnupagcxa-

--i r. t., 'r
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oHoj HflBeH,qen BO KOj ce jaByBaaT BH6paUrIIre I{a oBHe IIpcTe-

IrH.Bp3ocHoBaIIaaHaJI}I.3aTaHapaMa}Icx}rTec[eI(Tp}IHaBo.ueHu
pacTBopr{ r{a MoHO6OpaT-lr2-etanEnoJIeH xeJIaT (KOMIIneKc Ha 6op-

Ha KrrceJrnaa co rnlrxon), 6u,ro 3aKnyireao [e] xexa Ha BaJIeHTHH

BH6paquu Ha xeJlarHlror [pcreH Tpe6a ,qa ce [pEnHEra:r JIeHTNTe

Ha oKony 1065, 940 u 760 cm-l (tletsptala oi.e*yBa*a BaKBa

sH6paqsja He 6lrna co cErypHocr HEeETaOEuupaHa) ' (axo tuto

ce rJrega tra CJI . 3 n Bo cneKTapor Ha npurorEeHuor o'q Hac

rounherc Ha 6opga Kr,rceJrgHa co nugaKorl LrMa HOBII JIeHTII (ruro

rH HeMa Bo cneKTapoT Ha eaMHOT anKoxon) Ha cJI?IrIHlI opeKBeIIqI{B '

Bo cnytrajor Ha rperlrpaHara (co 6opHa rl,lcenraxa) cMoJIa' aHa-

Jroror Ha, najrucoKoopeKBeHTara o,q rpHTe florope cnoMHarH Bl!-

6paqlru 6rr EoBeEyBaJI , Bepojatno, ,qo npoutupyBane Ha 'rlegTara

sa =1080 crl-t, BTopara o,q HHB (onuurana [e ] KaKo nyrrcaqHja

Ha xerlarHlror npcren) 6u 6una nprqlnHa sa uojaaynabero Ha

,reHTara xa -950 cll-t, EO.IIeKa JroUHparbero Ha rperara o'q oBHe

BHEpauHu e noreurKo, HaKO no,u 700 cm-r ce uojaByBa 
'reHTa

uto j a HeMa Eo cneKTapor Ha Herperl4paHara cMoJIa ' a 6H rvlo-

xeJro,qa HMa Hcro noreKno KaKo Ia JreHTara ga =720 cm-l eo

c[eKTapoT Ha KoMrrJreKCOT Ha 6opHa KHCeJIEHa CO n]rHaKoJr '

lfopaAr roa Erro Bo Mer]rrrnyKaMHHcKlltor oeraroK nocroj ar iloee-

ie xufipoxclrJrHH rpynlr, ce nocTaByBa IIpaEIabeTo ga J4ecttofro ua

ouxcnpanerla6opot.HaonanpaEtalbeH}Ieceo6gEoaueEaoI-
roBopHMeBpSocHoBaHaaHa,Iu3aTaHauHopaqpBeHllTecEeKTpH.

IIoaHaTO, r;rMeHO, e IZ] Eexa C-O .BaJIeHTH!,ITe BH6paU]r]I (o6utIHO

CnperHarlr Co OH Ieooplraaqsure) IaeaaT JIeHTII IrITO JIexaT OKO'Iy

1050 cm-l raj npr{Maprir Ir oxony 1100 cm-' raj ceKyHAapHI't aI-

Koxorrn. Ioroax.y BaKBa IilHTep[peraqrja Moxe ,qa ce EpEMeHI'I lr

Bo Hauprot cnyrraj, JreHTara Ha :1050 cm-r raj Herperlrpauara

cMoJra (s. Ta6ena I) 6H noreKHyBana oa C-O BH6paqHHTe JroKaJIu-

3HpaHH rJraBHo ao cHzoH rpyfl]lTe' .qo.qeKa noItHTeH3rlBHaTa JleHTa

(o,aa na =1080 cm-l) 6n 6ula pe3ynTaT Ha BLI6paqlIH npe,qgMHo

xa CHOH rpynl4Te. Bo raKoe cayvaj, Hcqe3HyBaBero Ha neH?ara
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,(}fi orony I 0 5 0 cm - ' trp* tperupabero Ha cMorrara co 6opua---.

r*ceJIHHa 6u 6sro HH,uHr(aqH j a 3a roa treKa Onxcnpabero Ha
-,'6op ce BPEIH Ha ?dpaeauit,e Ha MerH.[rryKaMHHCKHTe ocTaroug

,Irrro r B€po j aruo, e H crepHo Ha jnoro,qHara noJrox6a.

Btazodaptoeti. AETopHTe ja uapasyaaar caojara 6aaro.qapHocr
na 3aeInxl{ara 3a Ha} tHHTe lejnocrr Ha MaKe,qoHuja sa ornan-cllcKaTa [oIEpErKa Ha ]rcTpar(ya^E-aTa qH]r pe3yn?aTn ce Tyxa
,qerlyMHo npe3eHTupafis .
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