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OpJfrJfl1aJ1CH Hily.,CH TPYJI

O,L(HECYBAIbE HA QMTPAKOHCKATA M ME3AKOHCKATA KMCEJIMHA
DO CMJIHO KMCEJIA CPE,L(MHA

Jbl)),lIja llIonTpajaHoBa, MJllIHKaCnllpeBcKa
HHCTHTyr 3a xeMHja, npHpOAHO-MaTeMaTH'IKH ljIaKYJlTeT, YHHBcp3HTeT "KHpHJI H MeTOAHj",

91000 CKonje, MaKeAoHHja

CJlCJICHO e, co nOMOlll HII MCTOJIJfTC HII YJlTpIlBJfOJ1CmIlTIi cncKTpotjJOTOMCTPJfja, OJ1HccYBlincTO HII

LlHTpllKOHCKIiTa Jf MC3aKOHCKliTa KUCCJlHlfli BO pllCTBOpH lfll CYJlCPYPHIl H nCpXJlOpHIi KHCCJlHHa. KOHLlcHTpliLlujllTa

1111Kllp60KCHJl1lllTa KHCCJl~l111 C OJ1P)f(YBIIlljI KouCTlillma, II KOHLlcuTpliLlujllTIl HII CHJllljlTa MHHCpaJIH8 KJfCCJlHHIl C
U3MCUYBIIHII OJI O,lmol/dm JIO 16,5 mol/dm 311CYJltjJYPUIiTli KJfCCJlJfHII Jf J10 10,7 mol/dm 38 nCpXJlOpHIiTIl KHCCJlJfH8.
Co HllrOJlCMYBIInc U8 KOHLlCHTpllLlHjllT8 H8 BOJ10pOJIHHTC jOHJf CC 3i16CJlC)f(YBIl npOMCHIi Hil nOJlo)f(6I/Ta Jf
HlfTCU3HTCTOT HII CJ1HHCTBCHII JlCHTa BO UV CnCKTpHTC 1111Kllp60KCJfJl1lJfTC KHCCJlHHH. flpcmOCTIIBCHO C JICKII CC
OJ1BHBa pCIIKIlHja 1111npOTOHJfpane. 0J1 cnCKTpotjJOTOMCTpJfCKJfTC nOJ1IITOUJf cc npOLlCHCTH H BpCJ1HOCTHTC HII
K01lCTIIHTJfTC 1Ia paM1I0TC)f(a Ha PCIIKUJfJfTC UII npOTOHHplinc llll Kllp60KCJfJlTfHTC KHCCJlJfTfJf.

KJiY'IHH 36oIJOBH:

UHTpaKOHCKa KHCeJlHHa; Me3aKOHCKa KHCeJlHHa; npOTOHHpalhe; KOHCTaliTa Ha npOTOHHpalhe; cneKTpoljloTO-
MeTpHja

U:HTpaKOHCKaTa KHCeJIHHa H Hej3HHHoT reo-

MeTpHCKH H30Mep, Me3aKOHCKaTa KHCeJIHHa, HaO-

raaT llmpOKa npaKTH'iHa npHMeHa, OC06eHO BO npo-

1I3BO)),CTBOTOHa nOJIHMepH [1]. 3apa)),H TOa nOCTOH

HHTepeC )),a ce H3Y'fH O)),HeCYBaaeTO Ha OBHe H Ha

HHB CJIH'iHHTe KHCeJIHHH BO pa3JIH'fHH peaKI.I.HOHH

Cpe)),HHH.

llOBeKe aBTOpH rH H3Y'fYBaJIe KHCeJIHHCKO-6a3-

HHTe paMHOTe)KH Ha )),BeTe KHCeJIHHH BO Bo.aa [2, 3],

KaKOH BOopraHCKH paCTBOPYBa'fH [2], H HaWJIe .aeKa

QHTpaKOHCKaTa KHCeJIHHa, cnope)),eHa co Me3aKOH-

CKaTa, e nOCHJIHa KHCeJIHHa npH npBHoT, a nocJIa6a

BOBE)],

npH BTOpHOTCTeneH Ha )),HCOQHjaQHja.MetYToa, BO
JIHTepaTypaTa He ce cpeTHyaaaT no)),aTOQH3a O)),He~
CYBaaeTO Ha OBHeKHCeJIHHHBOcpe)),HHa Ha CHJIHH
MHHepaJIHH KHCeJIHHH.Bo HaWaTa nopaHeWHa pa-
60Ta [4] e H3Y'feHO o)),HecYBaaeTo Ha H30MepoT Ha
cnOMHaTHTe )),Be KHCeJIHHH, I.I.HTpaKOHcKaTaKHce-
JIHHa, BO cpe)),HHa Ha CYJI<PypHa H Ha nepXJIOpHa
KHCeJIHHa.OBaa pa60Ta e npo)),OJI)I(eHHe Ha BeKe
3anO':lHaTHTe H3Y'fYBaaa HaCO':leHH KOH)),06HBaae
nOQeJIOCHaCJIHKa3a o)),HecYBaaeTo Ha rpyna KHce-
JIHHH co CJIH'fHH cBojcTBa.

EKcnEPHMEHT AJ1EH )],EJI

nO)),rOTBeHH ce cepHH paCTBOpH BO KOH e o)),p-

)l(YBaHa KOHCTaHTHa KOHI.I.eHTpaQHjaTa Ha )),HKap-

60HcKaTa KHCeJIHHa (1,0'10'4 mol/dm\ a nOCTeneHO

e HaroJIeMYBaHa KOHQeHTpaQHjaTa Ha MHHepaJIHaTa

KHCeJIHHa (0)), 0,1 )),0 16,5 mol/dm3 Ha CYJI<PYPHaTa
KHCeJIHHaH 0)),0,1)),010,7 mol/dm3 Ha nepXJIOpHaTa

KHCeJIHHa). HcnHTYBaaaTa ce BpweHH BO ':IeTHpH
napaJIeJIHO npHroTBeHH cepHH paCTBOpH.

O)),HecYBaaeTo Ha .)),HKap60HcKHTe KHCeJIHHH
BO H36paHHTe MHHepaJIHH KHCeJIHHH e CJIe)),eHO
npeKY H3MeHHTe BOancOpnQHOHHTe cneKTpH CHH-
MeHHBOno)),pa':ljeToMety 220 nm H260 nm. OMeJI-

HHTe Bpe)),HocTH Ha anCOp6aHQaTa, nOTpe6HH npH
npecMeTKHTe, 3a CHTe cepHH paCTBOpH, ce MepeHH
Ha 'feTHpH H36paHH 6paHoBH )),OJI)I(HHH:Ha 220, 235,
240 H 250 nm (npH pa60Ta co Me3aKOHCKaKHCeJIHHa
BOnepXJIOpHa KHCeJIHHa); Ha 223,245,250 H 255 nm
(Me3aKoHcKa KHCeJIHHaBOCYJI<PYPHaKHCeJIHHa);Ha
240, 245, 250 H 255 nm (QHTpaKoHcKa KHCeJIHHaBO
CYJI<PYPHaKHCeJIHHa) H Ha 220, 225, 245 H 250 nm
(QHTpaKOHcKa KHCeJIHHaBOnepXJIOpHa KHCeJIHHa).
Ha HCTHTe 6paHoBH )),OJI)I(HHHce onpe)),eJIeHH H
Bpe.aHocTHTe Ha ancopnQHoHHTe Koe<pHI.I.HeHTH.3a
Taa QeJIOMeJIHO ce npHrOTBeHH pacTBopH co HHCKH
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22 J1. IIlonTpajaHoBIl, H. CnHpeBCKa

KOHQeHTpalU1H Ha MHHepaJIHHTe KHCeJIHHH (0,1

mol/dm3) H co HHBHH BHCOKH KOHQeHTpaQHH (16,5

mol/dm3 Ha cYJI<}>ypHaTa H 10,7 mol/dm3 Ha nepxJIop-

Han KHcemfHa). 80 OBHe paCTBOpH KOHQeHTpaQHH-

Te Ha QHTpaKOHcKaTa H Me3aKOHCKan KHCeJIHHa

H3HecYBaa0,8; 1,0 H 1,2 mol/dm3.

~<;\RHI;\~Wli'eHfJ,~neKTpHTece KopHcTeHHUV-
VI~ ,CQt(KWQ<I>OT°l'4e1;pmeUnicam SP 800 H Beck-
man DU-2.

)],HKap60HCKHTe KHCeJIHHH (Fluka) ce npO'lHC-

TYBaHH no n03HaTH MeTOJ:{H (QHTpaKOHcKaTa KHce-

mfHa e npeKpHCTaJIH3HpaHa OJ:{CMeca eTep-JIHrpo-

HH, a Me3aKOHCKaTa OJ:{BOJ:{eHpacTBop). CYJI<I>YPHa-

Ta H nepXJIOpHan KHCeJIHHa(Merck) 6ea co p.a.
KBaJIHTeT.

PE3YJITATII II .D;IICKYCIIJA

KaKO WTO ce rJIeJ:{a Ha CJI. 1 112, BO ancopnUI1-

OHI10T (YJITpaBI10JIeTHI10T) cneKTap Ha QI1TpaKOH-

CKaTa 11Me3aKOHCKaTa KI1CeJII1Ha (03Ha"!eHI1 Ha CJII1-

KI1Te co 6YKBaTa n) nOCTOI1 caMO e,rma JIeHT3. 80

COrJIaCHOCT co pe3YJITaTI1Te OJ:{I1Cnl1TYBal-baTa Ha

CJIM"!HI1 CI1CTeMI1 [5] OBaa JIeHTa MO)Ke.na ce npl1-
nl1we Ha 1r ;r.npeMHHI1 BO paMKI1Te Ha Kap60K-

CI1JIHI1Te rpynl1.

Co 3rOJIeMYBal-be Ha KOHQeHTpaQl1jaTa Ha MI1-

HepaJIHaTa KI1CeJII1Ha, npH KOHCT3HTHa KOHQeHTpa-

Ul1ja Ha .nI1Kap60HcKaT3 KI1CenI1Ha, BO UV CneKTpl1-

Cn. 1. YJITpaBHOJIemH cneKTpH Ha UHTpaKOHCKaKHCeJIHHa BO

cpepHHa Ha CYJItPYPHa KHCeJIllHa (a) H BO cpePHHa Ha
nepXJIOpHa KHCeJIHHa (6).

c (UHTpaKoHcKa KHce1HHa) = 01JOO1 mOI/dm3; c (HzSO ~ = 0,1
po 16.5 mol/dm ,. c (HCI04) = 0,1 po 10,7 mol/dm

Te ce CJIY'lYBaaT npOMeHI1 11 BO nOJIO)K6aTa 11 BO
MHTeH311TeTOTHa JIeHTaTa, WTO jacHo ce rJIe.na Ha
CJI. 1 (npI1Ka)KaHI1 ce nOCTeneHI1Te npOMeHI1 BO
cneKT3pOT Ha QMTP3KOHCKaTaKMCeJIMHa)11H3 cn. 2
(npI1K3)KaHI1 ce nOCTeneHI1Te npOMeHI1 BO CneKTa-
pOT Ha Me3aKOHCKaTaKI1CeJIMHa).npOMeHI1Te, npl1-
TOa, ce nocJIa60 113pa3eHI1npl1 MHory HI1CKI1I1npl1
MHory BI1COKI1KOHQeHTpaQMI1Ha MI1HepaJIHaTa KI1-
CeJII1Ha. npl1 KOHueHTpaUMI1Ha MMHepanHaTa KI1-
CeJIMHa 6nl1CKI1.nO HajBl1coKI1Te ce .n06MBa KOHe"!-
HI10T06JIMKHa CneKTapOT, KOjWTOHa cn. 111 cn. 2 e
03Ha"!eH co 6YKBaTaK. J aCHa npeTCTaBa 33 113MeHI1Te

)(;

Cn.2. YJITpaBHOJIemH cneKTpH Ha Me3aKOHCKaKHCeJIHHa BO
CpeJIHHa Ha CYJItPYPHa KHCeJIHHa (a) H BO cpepHHa Ha

nepXJIOpHa KHCeJIHlla (6).
c( Me3aKOHCKa KHCeJIHlla) = 0 fJOO1 moVdm 3; c(HzSO 41 = 0,1

po 16.5 mOI/dm3,. c(HCIO 4) = 0,1 po 10,7 mol/dm 3

Bul\.Chem.Technol.Macedonia, 10, 1-2, pp.21-26(1991)
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wro ce CJIY'lYBaaT BO HCnHTYBaHHTe paCTBOpH npH

CIIOMHaTHTe eKCnepHMeHTaJIHH YCJIOBHce ,!J,06HBa H

0)],rpaljJH'lKHOT npHKa3 Ha npOMeHHTe Ha Bpe,!J,HOC-

ra Ha aIIcop6aHIJ.aTa Ha ,!J,a,!J,eHa6paHOBa ,!J,OJI)I(HHaco

IIpOMeHaTa Ha KOHIJ.eHTpaI.J:I1jaTa Ha MHHepaJIHara

KHCeJIHHa. HaMeCTO KOHIJ.eHTparmjaTa Ha MHHepaJI-

Hara KHCeJIHHa MO)l(e ,!J,a ce HaHeCe Bpe,!J,HOCTa Ha

KHCeJIHHCKaTa (Hammett-oBa) cpYHKIJ.Hja, Ho, Koja e

BO)],HpeKTHa BpCKa co KOHIJ.eHTpaI..{HjaTa Ha MHHe-

paJIHaTa KHCeJIHHa [6]. KpHBHTe UITO ce ,!J,06HBaaT

(e)],Ha O,!J,HHB e npHKa)l(aHa Ha CJI. 3) ceKoraw HMaaT

CHrMOH,!J,aJIeH 06JIHK ("8" KPHBH ) 6e3 orJIe,!J, Ha
IIpnpo,!J,aTa Ha ,!J,HKap60HcKaTa H Ha MHHepaJIHara
KHCeJIHHa.
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Cn. 3. llpoMcHa Ha ancop6aHLlaTa ~ = 255 nm)Ha

LllfTpaxoHcKaTa KlfCCJIlfHa co npoMcHa lIa Bpc)JHocTa
Ha KlfCCJIlfHCKaTa tPYHKLllfja.

IIpOMeHHTe WTO ce CJIY'lYBaaT BO cneKTpHTe

YKa)l(YBaaT Ha npOMeHH BO rpa,D,6aTa Ha MOJIeKYJIap-

HHTe BH,D,OBHWTOBpwaT anCOpnIJ.Hja Ha 3pa'leH.eTO.

llpe,!J, ,!J,ace npHCTanH KOH TOJIKYBaH.eTO Ha nOTeK-

JIoro Ha OBHe npOMeHH, Tpe6a ,!J,ace HanOMHe ,!J,eKa

IIPH peJIaTHBHO HHCKH KOHIJ.eHTpaI..{HHHa MHHepaJI-

HaTa KHCeJIHHa ce O'leKYBa ,!J,BeTe ,!J,HKap60HCKH KH-

CeJIHHH ,!J,a ce HaoraaT BO cBojaTa MOJIeKYJIapHa

1jJ0pMa. Ce pa60TH, HMeHO, 3a CJIa6H KHCeJIHHH (PK

3a npBHOT CTeneH Ha ,!J,HCOI..{HjaIJ.HjaKaj I..{HTpaKOH-

CKaTa KHCeJIHHa H3HecYBa 2,95, a Kaj Me3aKOHCKaTa

3,32 mOl/dm3), 'lHja ,!J,HcoUHjaI..{Hja, BO npHcycTBO Ha
MHHepaJIHH KHCeJIHHH, Ke 6H,!J,e npaKTH'lHO l..{eJIOC-

HO Cnpe'leHa co ,!J,ejcTBo Ha 3ae,!J,HH'lKHOT jOH

(H3O+).

Cnope,!J, Toa, npH HHCKH KOHl..{eHrpaIJ.HH Ha

MHHepaJIHaTa KHCeJIHHa (oHHe WTO o,!J,roBapaaT Ha

nO'leTHHOT ,!J,eJI O,!J,"8" KpHBaTa) He ,!J,oara ,!J,On03-

rnac. xeM. TeXHon. MaKe,!\oHHja, 10, 1-2, cTp.21-26 (1991)

Ha'lHTeJIHH npOMeHH BO npHpO,!J,aTa Ha MOJIeKYJIap-

HHOT BH,!J,WTO BpWH anCOpnIJ.Hja Ha eJIeKTpOMar-

HeTHO 3pa'leH.e. IIoroJIeMO BHHMaHHe 3aCJIY)I(YBa

OHOj ,!J,eJI O,!J,CHrMOH,!J,aJIHHTe KPHBH WTO O,!J,rOBapa

Ha 3Ha'lHTeJIHO H3MeHYBaH.e Ha Bpe,!J,HOCTaHa an-
COp6aHI..{aTanpH npOMeHa Ha KOHIJ.eHTpaIJ.HjaTaHa
MHHepaJIHaTa KHCeJIHHa. OBaj ,!J,eJI, KaKO WTO ce
rJIe,!J,a,e pe'lHCH npaBOJIHHHCKH.BaKBHTe3Ha'lHTeJI-
HH IIpOMeHH BOBpe,!J,HOCTaHa ancop6aHuaTa H Ha
Bpe,!J,HOCTa A.moxMO)l(e ,!J,a ce TOJIKYBaaT KaKO 3HaK 3a

3a6eJIe)l(HTeJIHa npOMeHa BO rpa,D,6aTa Ha Kap60K-
CHJIHHTeKHCeJIHHH.Bo COrJIaCHOCTco ,!J,oceraWHH-

Te HcnHTYBaH.a Ha CJIH'lHH CHCTeMH,Ha HaWH [4]H

Ha ,!J,Pym aBTopH [7, 8], MO)l(e ,!J,ace CMeTa ,!J,eKa
npoMeHHTe npeTcTaBYBaaT, BCYWHOCT,npoToHHpa-
H.e Ha Kap60KCHJIHHTe rpynH, npH WTO ce 06pa3Y-
BaaT COO,!J,BeTHHcynepKHCeJIHHH. JJ:BojKHTe Kap-
60KCHJIHaKHCeJIHHa- MHHepaJIHa KHCeJIHHaMO)l(e,
HMeHo, ,!J,ace TpeTHpaaT KaKO,!J,BojKHO,!J,aMcpHnpo-
TH'lHH eJIeKTpOJIHTHO,!J,KOHenHHOT (Kap6oKCHJIHa-
Ta KHCeJIHHa) HMa nOMaJIKY H3pa3eHH npoToreHH
cBojcTBa on npymoT (MHHepaJIHaTa KHCeJIHHa).

nOCTOeH.eTO Ha caMO e,!J,HOCTanaJIO Ha CHrMO-

HnaJIHaTa KpHBa YKa)l(YBaHa caMO eneH CTeneH Ha
peaKUHHTe Ha npOTOHHpal-be. Co npym 360pOBH,
caMOenHa O.luap60KCHJIHHTe rpynH ce npOTOHHpa,
nOneKa npyraTa OCTaHYBaHenpOTOHHpaHa. AKO ce
3eMe npenBl1n .lleKa MeTHJI rpynaTa nOKa>KYBan03H-
'fHBeH HH.11YKTHBCHetPCKT, MO>Ke.lla ce CMeTa .lleKa
kap60KCMJtHaTa rpynaj Koja BOUHTpakOHCkaTa, 0.11-
HOCHOMe3aKOHCKaTaKHCeJIHHae noGJIHCKY,!J,OHell,
Ke 6H,!J,enocJIa6a KHCeJIHHa.Cnope,!J, Toa, npOTOHH-
paH.eTO, BepojaTHo, ce OnBHBaHa OBaa Kap60KCHJIHa
rpyna.

COrJIaCHO co Toa, peaKIJ.Hjara Ha npOTOHHpaH.e
(npHKa)l(aHa caMO 3a IJ.HTpaKOHCKaTaKHCeJIHHa)MO-
)l(e ,!J,ace npeTCTaBH Ha CJIenHHOT Ha'lHH :

CH -C-COOH
3 II + H+
HC-COOH

CH -C-COOH+
3 II 2

HC-COOH

... ,.

AKO HaWHTe 3aKJIY'l0I..{H ce TO'lHH, Toraw BO

CHCTeMor 6H nOCTOeJIe caMO nBa MOJIeKYJIapHH BH,!J,a

cnoco6HH 3a anCOpnl..{Hja Ha eJIeKTpOMarHeTHO 3pa-

'leH.e - KHCeJIHHaTa BOcBojaTa MOJIeKYJIapHa cpopMa

H cynepKHCeJIHHaTa HaCTaHaTa co ,!J,eJIYMHOnpOTO-

HHpaH.e Ha KHCeJIHHaTa. Bo BaKOB CJIY'laj 6H ce

O'leKYBaJIO anCOpnIJ.HOHHTe KPHBH ,!J,06HeHH npH

pa3JIH'lHH YCJIOBH ,!J,a ce Ce'laT BO e,!J,Ha (H306ec-
TH'lKa) TO'lKa. MerYToa, KaKO WTO ce rJIe,!J,a Ha CJI. 1

H 2, H306eCTH'lKH TO'lKH OTCycTBYBaaT. BaKBa nojaBa

e 3a6eJIe)l(eHa H npH CJIe,!J,eH.eTO Ha npoTOHHpaH.eTO

Ha ,!J,Pym CJIH'lHH opraHcKH coe,!J,HHeHHja [9] H 6HJIa

06jacHeTa co BJIHjaHHeTo Ha pacTBoPYBa'lOT Ha

:n;-"'*:n;* npeMHHHTe. BJIHjaHHeTo Ha pacTBopy-
Ba'lOT HajBepojaTHo e H npH'lHHa 3a npojaBeHHTe
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pa3JIHKH BO CneKTpHTe Ha .aHKap60HCKHTe KHCeJIH-

HH BO.aBaTa pa3JIH'iHH npOTOH-.aOHOpa.

Bo HaIlleTO nOHaTaMOIllHO TpeTHpaH>e Ha eKC-

nepHMeHTaJIHHTe pe3YJITaTH Ke CMeTaMe .aeKa BO

paMHOTe)f(a nocTojaT MOJIeKYJICKan <pOpMa Ha Kap-

60KCHJIHaTa KHCeJIHHa H Hej3HHaTa npOTOHHpaHa

<pOpMa. PeaKII.HjaTa, cnope.a TOa, MO)f(e .aa ce npeT-

CTaBH co OnIllTaTa paBeHKa :

AHz+H+- ~
KOHCTaHnTa Ha paMHOTe)f(a Ha OBaa peaKII.Hja

MO)f(e.aa 6H.ae onpe.aeJIeHa co nOMOIll Ha Hammett-
OBan paBeHKa [10] :

c(AH:)

pK =Ho + log c(AHJ

BO Koja Ho e KHCeJIHHCKa<PYHKII.Hja(Hammett-oBa
<PYHKII.Hja),c(AH;) e KOHlI.eHTpamfja Ha npoToHH-
paHan <popMa Ha KHCeJIHHan, a c(AHz) e KOHlI.eH-
TpaUHja Ha HenpoToHHpaHan <popMaHa KHCeJIHHa-
Ta.

Bpe.aHocTa HaHo' KaKO IllTO peKoBMe, 3aBHCH o.a

KOHueHTpaUHjaTa Ha MHHepaJIHaTa KHCeJIHHa (oBHe

Bpe.aHocTH 3a .aa.aeHa MHHepaJIHa KHCeJIHHa ce n-

6eJIHpaHH [6]). Bpe.aHocTHTe 3a KOHueHTpaUHjaTa
Ha npoToHHpaHaTa H Ha HenpoToHHpaHaTa <popMa
Ha KHCeJIHHan MO)f(aT.aa ce npecMenaT o.a cneK-
Tpo<poToMeTpHcKHTe no.aaToUH, co npHMeHa Ha
Beer-oBHoT 3aKOH.

i=n

A.J. = 2>jcjl
j=l

Bo Ta6eJIaTa I ce .aa.aeHH Bpe.aHocTHTe Ha
Hammett-oBan <PYHKII.HjaH H3MepeHHTe Bpe.aHoc-
TH Ha anCOp6aHlI.aTa BO3aBHCHOCTo.a KOHlI.eHTpaIl.H-
jan Ha KHCeJIHHaTa 3a e.aHa o.a 'I.eTHpHTe cepHH
MepeH>a, BO Koja KHCeJIHHaTa IllTO ce npoToHHpa e
Me3aKOHCKan. Bo n6eJIaTa II ce .aa.aeHH coo.aBeTHH-

Te no.aaTOUH 3a cJIY'l.ajoT Kora H3Y'l.YBaHaTaKHCeJIH-
Ha e II.HTpaKOHcKaTa.

Bpe.aHocTHTe 3a KOHCTaHTaTaHa npoToHHpa-
H>e MO)f(aT.aa ce onpe.aeJIaT H no rpa<pH'l.KH naT,
nOBTopHO KopHcTejKH ja Hammett-oBaTa paBeHKa.
I1MeHo, o.a Hea ce rJIe.aa .aeKa pK = Ho BOCJIY'l.aj
Kora c(~) = c(AHJ.

AKO rpa<pH'l.KH ce npeTCTaBH 3aBHCHOCTa Ha
anCOp6aHlI.aTa o.a Hammett-oBan <PYHKII.Hja,Bpe.a-

T a 6 e JI a I. lloJ],aTOll.J1 OJ],cneK.JF°rjJoToMfj,pJ1CKJ1Te Mepefba Ha paCTBOpJ1 Ha ll.J1TpaKOHcKaTa KJ1Ce.nJ1Ha
(c = 10 mol. dm- ) BOcpeJ],uHaHa CplrjJypHaKJ1Ce.nJ1H8

c (HzSO 4)

mol' dm-3

0,1

-Ho

3,0 0,95

2,757,0

9,0 3,95

4,5010,0

10,5 4,75

11,0 5,00

12,0 5,50

5,7512,5

13,0 6,05

6,2513,5

14,5 6,75

7,0515,0

16,0 7,65

7,8816,7

AZ40 AZ45 AZ50 AZ55

. .
0,21 0,14 0,09 0,04

0,22 0,15 0,09 0,05

0,38 0,32 0,26 0,20

0,45 0,43 0,38 0,32

0,48 0,47 0,44 0,37

0,46 0,47 0,44 0,38

0,48 0,50 0,47 0,42

0,49 0,53 0,52 0,46

0,54 0,56 0,56 0,51

0,56 0,59 0,59 0,54

0,58 0,62 0,63 0,58

0,56 0,61 0,62 0,58

0,58 0,62 0,63 0,59

0,59 0,64 0,60 0,62

0,60 0,60 0,63 0,63
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Hocra Ha Ho UITO o.aroBapa Ha pK ce Haora o.a
npeBojHara rO'iKa Ha KpHBara.

llpH MaTeMaTH'iKO onpell.eJIYBaH.e Ha pK e
KopHcTeHa conCTBeHa KOMnjYTepcKa nporpaMa 3a
npeonpe.aeJIeH CHCTeMo.a paBeHKH co KOje BpmeHo
YTO'iHYBaH.eHa ancopnQHoHHTe Koe<lmll.HeHTH.

Bpe.aHocTHTe Ha pK Haj.aeHH no HYMepH'iKH H
no rpa<lm'iKH naT, 3a .aBeTe .aHKap60HcKH KHCeJIHHH,
ce lI.all.eHHBOra6eJIaTa III.

Cnope.a6ara Ha Bpe.aHocTHTe 3a pK .aall.eHH BO
ra6eJIara III co Bpe.aHocTHTe Ha KYMYJIaTHBHHTe
KOHCTaHTHHa .aHcOll.Hjall.Hja Ha HcnHTYBaHHTe KH-
CeJIHHH BO Bo.aa (pK = 8,93 3a lI.HTpaKOHcKaTa

KHCeJIHHa; pK = 8,05 3a Me3aKOHCKaTa KHCeJIHHa)

nOKa)l(YBa lI.eKa KHCeJIHHara mTO BO Bo.aeH paCTBOp

HMa nOH3pa3eHH npOToreHH cBojCTBa (Me3aKOHCKa

KHCeJIHHa) nOTemKO ce npOTOHHpa. OBa e H BO
COrJIaCHOCT co O'IeKYBaHOTO o.aHeCYBaH.e.

T a 6 e JI a III. BpeJ!HocTH Ha pK 3a I.J.HTpaKOHcKaH 3a Me3aKOHCKaKHce.nHHa BO cpeJ!HHa
Ha cy.nrjJYPHa H Ha nepx.nopHa KHce.nHHa (a = 0,05)

LTJac. xeM. TeXHOJl. MaKeJlOHHja, 10, l-Z, cTp.Zl-Z6 (1991)
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T a 6 e JI a II. nOJ!aTOI.J.H OJ! cneKTporjJoToMeTpHcKHTe MepelDa Ha paCTBopH Ha Me3aKOHCKaTa KHce.nHHa

(c = 10-4 mol.dm-3) BO cpeJ!HHa Ha cy.nrjJYPHa KHce.nHHa

c(HzSO 4)
-Ho AZZ3 AZ45 AZ50 AZ55

mol, dm-3

0,1 0,92 0,39 0,22 0,11

3,0 0,95 0,91 0,43 0,25 0,14

7,0 2,75 0,94 0,55 0,26 0,22

9,0 3,97 0,87 0,57 0,37 0,22

10,0 4,50 0,88 0,62 0,41 0,25

10,5 4,75 0,88 0,68 0,45 0,28

11,0 5,00 0,85 0,68 0,46 0,28

11,5 5,25 0,81 0,69 0,48 0,30

12,0 5,50 0,82 0,73 0,52 0,33

12,5 5,75 0,82 0,77 0,57 0,38

13,0 6,05 0,77 0,84 0,65 0,44

13,5 6,25 0,77 0,85 0,68 0,47

14,0 6,53 0,77 0,94 0,79 0,58

14,5 6,75 0,74 1,00 0,85 0,65

15,0 7,05 0,58 0,96 0,86 0,67

15,5 7,35 0,58 1,02 0,93 0,74

16,0 7,65 0,52 1,04 0,97 0,81

16,5 7,83 0,56 1,05 1,00 0,82

l(HTpaKoHCKa KHCeJIHHa Me3aKoHcKa KHCeJIHHa
Cpe.aHHa

rpa<pH'i KH rpa<pH'iKHHYMepH'iKH HYMepH'IKH

4,86 :t 0,11 4,52 :t 0,41 5,70 :t 0,42 5,90 :t 0,34
HzSO 4

sex) = 0,07 sex) = 0,54 sex) = 0,34 sex) = 0,16

4,32 :t 0,32 4,01 :t 0,56 3,88 :t 0,44 3,74 :t 0,57
HCI04

sex) = 0,10 sex) = 0,21 syx) = 0,28 sex) = 0,23



...

26 JI. illouTpajallOBa, H. CUUpCBCKa

JIlITEPATYPA

[1] Ii. A. ACKapoB,I>.J1.Ta~)ypoB,CUllTC3U IlOJlUMCpU3aUUJl
UTaKollaToB,<J>aH,TawKeHT, 1979.

[2] W. Simon, P. Meuche, E. Heilbronner, Helv. Chi",. ACIa, 39,
290 (1956).

[3] N. W. Ashiton, J. R, Partington, Trails. Faraday Soc.,_30,598
(1937)

[4] H. Cm1peBcKa, JI. lIIonTpajaHoBa, E. AHl\OHOBCKH, rJlac.
XCM. TCXllOJl. MaKC/1011uja, 8, 151 (1990)

[5] R. I. Zalewski, G.E.Dunn, Callad. 1. Chem., 47, 2263 (1969).

[6] M. A. Paul, FA Long, Chen/. Rew., 57, 1 (1957).

[7] L.Pospisil, J.Tomanova, J.Kuta, Col/ect. Czech. Chen/. Com-
mWI., 33, 594 (1968)

[8] J. W. Larsen, PA Souis,I. Org. Chenl., 38,1415 (1973).

[9] R,I. Zalewski,J. C. S. Perkin II, 1673(1979)

(10] L. P. Hammett, A. J. Deyrup, J. All/. Chem. Soc., 54, 2721
(1932)

Summary

THE REHAVIOUR OF CI1'RACONIC AND MESACONIC ACID IN STRONGLY ACIDIC MEDIA

Lidija Soptrajanova, Ilinka Spirevska
I1M'liult of Chemistry, Facility of Sciences, The "Kiril i MelOdil' University,

91000 Skopje, Macedollia

A spectrophotometric study of the behaviour of
two isomeric dicarboxylic acids (citraconic and mesa-
conic) in strongly acidic media was undertaken. Solu-
tions of the two above-mentioned organic acids in
sulphuric and in perchloric acid were prepared and
their ultraviolet (UV) spectra were recorded. In a
given series of such solutions, the concentracion of the
carboxylic acid was kept constant whereas that of the
mineral acid was varied from 0,1 mol'dm,3 to 16,5 mo'l
dm'3in the case ofthe sulphuric acid and from 0,1 mol,
dm'3to 10,7 mI, dm'3in the case of the perchloric acid.

Only one band was observed in the ultraviolet
(UV) spectra of each of the two carboxylicacids. On
increasing the hydrogen ion concentracion, the maxi-
mumof thisbandshifts towardshigerwavelenghtsand,
simultaneously,the molar absorption coefficients in-
crease. The changeswere interpreted as being due to
protonation of the carboxylicacids with formation of
superacids.

The values of the equilibrium constants of the
protonation reaction were astimated from the ob-
tained spectrophotometric data.
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