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HHAHPEKTHO onPEAEnYB~E HA KOHUEHTPAUHJATA HA HHXH5HTOPH BO PACTBOPHTE 

3A AEKAnHPAH>E HA 4EJll14HH JlHMOBH BO XJlOPOBOAOPOAHA KHCEJlHHA 

lHHCTlH YT sa PYAapcTBo ~ Me ranyorwja , PYAH~lI~ ~ xene aapaaua "CKonje", 

91000 CKonje ~ 2TexH ono rnK o-Me Ta ny prnK~ $aKynTeT, 91000 CKonje 

npeAnO)l{eHa e ~HA~peKTHa MeTOAa sa onpep'enYB~e Ha KOHlIeHTpall~jaTa
 

Ha ~Hx~6~To~Te BO paCTBOp~Te sa AeKan~palbe Ha 4en~4H~ · n~ MO BH co
 
xnOpoBOAopoAHa K~ce n~Ha . OnpeAenYBalbeTO ce Bprn~ npeKY eKcnep~­


MeHTanHO A06~eHaTa BpeAHOCT Ha 6psHHaT~ Ha Kopos~jaTa Ha np06~
 

OA 4en~4H~ n~MOB~ BO saB~CHOCT OA KOHlIeHTpall~jaTa Ha K~cen~HaTa,
 

KOH4eHTpall~JaTa Ha Fe(II) jOH~Te ~ TeMnepaTypaTa . npecMeTYBulbaTa
 
Ha KOH4eHTpall~JaTa Ha ~Hx~6~TOPOT ce BpWH no paBeHK~ A06~eH~ co
 
MeTOAaTa Ha nnaH~paH eKCnep~MeHT sa TP~$aKTopHa perpeC~OHa pa­

BeHKa.
 

YBOA 

Bo npOlleC~Te Ha Tonno Banalbe Ha 4en~KOT sa A06~Balbe Ha 4en~4H~ n~MOB~ co pas­

nH4Ha Ae6en~Ha, Aoara AO COSAaBalbe Ha nOBpWHHCK~ MeTanHH OKC~A~. Bo C~Te npo­

lIeCH Ha nOHaTa'~WHa Aopa60TKa Ha OB~e n~MOB~ ce HanO)l{yBa OTcTpaHyBalbe Ha OB~e 

OKCHA~ . OBa orc rpeayaaise ce BpUJ~ no MeXaH~4K~ ~ xeM~CK~ nar , npa urro Haj4ecTo 

ce Kop~CTaT Hel ~ H2S04,.KO~ e~KaCHo r~ paCTBopaaT nOBprn~HCK~Te OKC~A~. np~ 

OBa, THe co nOMana 6pSHHa Ha paCTBopalbe (Kopos~ja) AenyeaaT ~ BpS 4HCTaTa 

MeTanHa nOBprn~Ha. 3a Aa ce cnpe4~ AenYBalbeTO Ha K~cen~HaTa BpS 4~CTaTa MeTan­

Ha nOBpWHHa, Koe e SHa4~TenHO np~ nOBHCOK~ TeHnepaTYPH (60-80 °C), Boo6~4aeHo 

e AOAaBalbe Ha HH XH6~TOP~. HHX~6~To~Te ja HaManyBaaT 5psHHBTa Ha BOAopoAHaTa 

peaK4Hja, a co Toa ~ 5~THO ja HaHanYBaaT 5ps~HaTa Ha KOPOS~OH~OT np04ec. THe 

10-3_10- 2 3,ce AOAaBaaT BO K~cen~H~Te BO KOHlIeHTpa4~ja OA mol dm- np~ rnTO ce 

aAcop5~paaT Ha nOBpWHHaTa cosAaeajK~ MOHocnoj Koj 5~THO ja HeHyBa cTpyKTypa­

Ta Ha rpaH~4HaTa nOBpWHHa HeTan-pacTBop. nOpaA~ oBa, OA roneMa Ba)l{HOCT np~ 

OBOj npouec npe rc r aeyaa npaB~nHoTo AOAaBalbe Ha HHX~5~TOPOT H nOSHaBalbeTO Ha 

HeroBaTa T04Ha xoaueur pauaj e BO pec reopare sa AeKan~palbe. 

5~AejKH ~Hx~5HTop~Te ce Haj4ecTo opraHcKH coeA~HeH~ja co CnO)l{eH xe~CK~ COC­

TaB /1-3/, a H nopaAH Toa rnTO T~e 06H4HO npeTcTaByBaaT CMerna OA ABe ~nH nOBeKe 

coeA~HeH~ ja /2, 3/, HHBHOTO A~peKTHO onpeAenYBalbe BO paCTBO~Te sa AeKan~palbe 

e MHory TernKO OCTBapn~BO. Co npeAnO)l{eHaTa nOCTanKa ce OBOSMQ)l{yea ~H~peKTHO 

onp ~AenYBalbe Ha KOHlIeHTpau~jaTa Ha ~Hx~5~TopHTe npeKy onpeAenyBalbeTO . Ha 5ps~­
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HqTa Ha KOP03HjqTq Hq np06H oA nHM, BO 3aBHCHOCT OA APyrHTe ~aKTOpH KOH BnH­

jaqT Hq npOueCOT KaKO WTO ce KOHueHTpaUHjaTa Ha KHCenHHaTa, KOHUeHTpaUHjaTa 

Ha Fe(II) jOHHTe, TeMnepaTypaTa H KOHueHTpaUHjaTa Ha HHXH6HTOPOT. 

EKcnEPHMEHTAnE~ AEn 

bp3HHaTa Ha kopoaa ja ra Ha np06HTe OA 4enHK e onoenenyaana no rpaBHMeTpHCKaTa 

nOCTanKa. np06HTe OA 4enH4eH nHM HMaaT AHMeH3HH OA 70x15x3 mID. THe ce 04HCTy­

BaaT oA MeTanHHTe OKCHAH co HCl (1+1), ce npOMHBaaT co AeCTHnHpaHa BOAa H co 

aue roa , ce aarear H ce oc raaaa r 1 4ac BO TepMOCTaT Ha onpeneaa TeMnepaTypa so 

npHnpeMeHHOT paCTBOp. nOToa np06aTa nOBTopHO ce npOMHBa, Bara H OA pa3nHKaTa 

Ha MaCHTe ce npecMeTyea 6p3HHaTa Ha Kop03HjaTa. 

npeCMeTyealbaTa Ha pe rpecaoaare paBeHKH ce BpweHH Ha KOMnjYTep IBM PC/XT. 

PE3ynTATH H AHCKYCHJA 

3a Aa ce ,[i06He 3aBHCHOCTa Ha 6p3HHaTa Ha xopoaaj ara OA KOHueHTpaUHjaTa Ha H:l­

XH6HTOPOT, so 3aBHCHOCT H OA APyrHTe BeRe CnOMeHaTH roaKTopH, H3BpweHH ce cn­

peAenyaalba Ha 6p3HHaTa Ha Kopo~HjaTa Ha 4enH4eH nHM nO MeToAaTa Ha nnaHHpaH 

eKCne/lHMeHT aa A06HBalbe Ha TPH<!>aKTOPHH perpecHOHH paBeHKH "14/. OA OBHe caseu­

KH MOlKe Aa ce cor-ne naa r BnHjaHHjaTa Ha Hesa BHCHO npOMCHnHBI1Te <1laKTopH Bp3 

6p3HHaTa Ha Kopo3HjaTa. Bo Ta6enaTa I n/lHKalKaH e n/lHMep Ha peanHaTa MaTpHua 

no KoJa e BpweH eKcne/lHMeHToT. npH Toa ce 3eMeHH MHHHManHHTe H MaKCHManHHTe 

BpeAHOCTH Ha npOMeHnHBHTe $aKTO/lH H Toa: KOHueHTpaUHja Ha HCl OA 0,27 AO 1,9 

mol dm­
3 (1-7%), Xl' KOHueHTpaUHja Ha Fe(II) jOHHTe OA O,95-1,R mol dm-

J (5-10%),
3 -3 

KOHueHTpaUHH Ha HHXH6HTOPOT OA 0-0,5 H 0,5-5 em dm , x~ (npH OBa HcnHTyBalbe 

pa60TeHO e co HHXH6HTOpoT Qwene) H TeMnepaTypa OA 70-80 C. 

Ta6ena I 

bp. Ha -­KOAH pa HH <!>aKTO!J'1 <!>YHKuIlJa Ha OArOBOp 

np06a . 
Xl x

2 
x

3 x
J 

x 
2 

x 
3 

x
4 9 1 92 

5 a + 177,4 164,1 

2 7 5 a + + 454,5 458,0 

3 10 0 + + 234,3 271,3 
4 10 645,2 651,27 0 + + + 

5 5 0,5 + + 64,6 66,6 

6 7 5 0,5 + + + 108,9 132,3 

7 1 10 0,5 + + + 78,1 77,3 
8 7 10 0,5 + + + + 200,7 193,7 

X 
2' 
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Bo Tefie na re .1, Y j 1-1 Y2 npe r c r aayaaar eKCnepl-1MeHTaIlHO onpeneneuare BpeAHOCTI-1 
2

Ha 6pSl-1HaTa Ha Koposl-1jaTa I-1SpaSeHI-1 BO g m ~ac-j 

no I-1SBpweHaTa perpeCI-1OHa aHaIlI-1Sa A061-1eHI-1 ce Tpl-1$aKTOpHI-1 perpeCI-10HI-1 paaeHKI-1 

Ha SaBI-1CHOCTa Ha 6pSI-1HaTa Ha xopo an j a ra OA npOMeHIl"B"Te ¢aKTOp". OB"e pasea­

KI-1 Mc~e Aa ce TpaHC¢opM<1paaT TaKa WTO Mo~e Aa ce npeCMeTyBa KOH4eHTpa41-1jaTa • 

Ha I-1HXI-16"TOPOT npl-1 eKCnepl-1MeHTaIlHO onpeAeIleHa 6pSI-1Ha Ha Kopca"ja sa paCTBOp" 

3eMeH" OA KaA"Te sa AeKan"pa~e BO norOH (no on"waHaTa nOCTanKa) ~ onpeAeIleH"Te 

BpeAHOCT" Ha KOH4eH Tpa4"j a ra Ha KI-1CeIl"HaTa " KOH4eHTpa4"jaTa Ha Pe(II) jOH"Te 

(BOIlYMeTP"CK" MeTOA<1) 1-1 OT~<1TaHaTa BpeAHOCT Ha TeMnepaTypaTa Ha pac r sopo r , 

A06<1eH" ce CIleAH"Te paBeHK<1 sa npeCMeTYBa~e Ha KOH4eHTpa41-1jaTa Ha <1HXI-16I-1TOpOT 

sa	 paSIl"~H" YCIlOB<1: 

1.	 npl-1 KOHCTaHTHa re sne oe r yoe OA gO °c " npa nonpavje Ha npOMeHa Ha KOH4eHTpa­

1-7%> KOH4eHTpa4"jaTa H2 Pe(II) 

0-0,5 em dm-
3 

• (v - 6pS<1Ha Ha
KOp
 

KOPOS<1ja) •
 49,7 + + 14,1 C + 3,lCHCl C - v 3 -3 pe pe KOP, 
em dm

C
<1HX 

+ 31 ,2C - 39,6pe 

2.	 np<1 <1CT<1Te YCIlOB<1 KaKO Kaj 1 sa KOH4eHTpa4<10HO nOAPa~je Ha <1Hx<16I-1TOPOT OA 

a,5-5 em dm-
3

• 

10,5 + 5,9C + 6,6C + 1,6CHCl C - VHCl pe pe KOP 
C

I-1HX 2,9CHCl +2,4Cpe - 9,4 

K"CeIl<1Ha Ta OA 

C - V
Fe KOP 

73,1 + 18,9CHCl + 3,4C pe - V
KOP 

C
<1HX 

31,4CHCl + 166,9 

4.	 npl-1 KOHCTaHTHa TeMnepaTypa OA 70 °c, APyrl-1Te YCIlOBI-1 KaKO nOA 2. 

C
<1HX 8,4 - 1,6cHCl - 1,4CFe 

5.	 np<1 KOHcTaHTHa KOH4eHTpa4Hja Ha Hel OA 1%, npcMeHIl<1Ba KOH4eHTpa41-1ja Ha Pe(II) 

JOH<1Te OA 5-10 %, TeMnepaTypa OA 70-80 °c <1 npOMeHIl<1Ba KOH4eHTpa4Hja Ha <1H­

X,,6I-1TOPCT OA 0-0,5 em dm-3 
• 

.-17,4 + 1,6 T - 59,6C + 0,9 ·T CFe - VFe KO p 
C

"HX 626,7 - 11,8C pe 
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6.	 npH HeTlHe YCll0BI1 KaKO nOA 5 313 KOHCTaHTHa KOHLjeHTpaLjHja Ha HCl OA 7%. 

~Y02 ' + 13 T - 126,1 C + 3,9 T C
Fe Fe CHHX 

2135 - 36CFe 

Osaa MeTOAa nOKa~a A06pa cosnara~e co pe3YllTaTHTe A06HeHH co CTaHAapAHaTa 

MeTOAa Ha BHaTpeweH CTaHAapA. 
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SUMMARY 

INDIRECT DETERMINATION OF CONCENTRATION OF INHIBITORS IN SOLUTIONS 

FOR PICKLING OF STEEL PLATE IN HCl 

1 1 2
T. Stafilov , K. vasileva and T. Grcev

1Institute of mining and metallurgy, Mines and Ironworks "Skopje", 

91000 Skopje and Faculty of technology and metallurgy, 91000 Skopje 

In	 the processes of pickling of steel plate in HCl one of the most important 

factor i s concentration of inhibitor in the solutions . Their direct quantita­

ti ve determination is rather difficul t taking into account the complex compo­

s i tii.on of inhibi tors and sol utions for pickling as well . The indirect method 

on the bases of corrosion rate and protection effeciencg factor was proposed. 

This method takes into account the most important parameters of the process, 

such as: acid concen t r a t i on , concentration of Fe(II) ions mId t emperature. 
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