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CHHTCTH<JKHTCKaTjoHcKH pa3McHYBa<JHLewatit S 1080
H Wofatit KPS cc YIIOTpc6cHH 3a OJ1..l(CJIYBmcH KOHIJCH-
TPHPalbC Ha Co(II), Ni(II), Cd(II) H Cu(II) BOoma,n:HHTC BO)1.H

O)1.PY)1.HHKOT3a OJIOB°!f IJHHK"Caca". 3a CJIYHfalbC cc KOpHC-
TCHH COO)1.BCTHHCJIYCHTH,H TOa:1,00 pal dm - JIHMOHCKaKH-
CeJTHHa3a Co(II)j H Ni(II); 0,39 mol dm - HCl 3a Cd(II); O)1.HOC-
HO 1,22 mol dm- HClO43a Cu(II).K06aJITOT H HHKCJIOTIIO-
Mcfy cc6c cc OJ1..l(CJIj'BaaTco )1.0IIOJIHHTCJIHaIIOCTaIIKaSBO cpc-
)1.HHaHaEDTA), eJTYHpajKHroNi(II) CO4,00 mol dm- HCl.

Ha OBOj Ha<JHH cc BpllJH CCJICKTHBHO OJ1..l(CJIYBalbC H
KOHIJCHTpHpalbC Ha HCI1HTj'BaHHTC jOHH, 0)1. CHTC )1.pyrH
I1pHCYTHH jOHH BO OJIOBH~QHHKOBHTC OTIIa,n:HH BO)1.H.l1pH
TOa CMO)[(HO)1.aCCIIpHMCHH KOj H)1.a 6HJIO )1.0CTaIICH HHCTPY-
MCHTaJICH MCTO)1.3a HHBHO KBaHTHTaTHBHO Ol1pC)1.CJIj'Balbe.

KOpHCTCjKH ro CI1CKTpOfjJOTOMeTpHCKHOT MCTOJl.. Ol1pC-
PCJICHH cc KOHQCHTPaQHHTC Ha HCI1HTYBaHHTC jOHH BO OT-
I1a,n:HHTe BOJ[H 3CMCHH 0)1. 5 pa3JIH<JHH IIYHKTOBH. PC3YJITa-
THTC 110Ka)[(YBaaT )1.CKaCHJIHO KHCeJIHTC pa3McHYBa<JH Lewatit
S 1080 H Wofatit KPS MO)[(aT co YCl1ex )1.a cc KopHcTaT 3a
OMeJIYBaf:bC H KOH1(eHTpHpalbC Ha HCI1HTYBaHHTC jOHH, llJTO
OB03MO)[(YB3 HHBHO Ba.rlOpH3Hpalbe, KaKO H 3a<JYBYBalbC Ha
I1pHpO;J,HaT3 Cpe)1.HH8.
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200 ClleTpOBCKa-JoBaHOBUK, P. MUJIOWeBCKa, K CTojalloBa

BOBE,LI,

CHHTeTH'IKHTe jOHCKH pa3MeHYBa'IH BO nOCJIe,aHO BpeMe ce oc06eHo
HHTepeCHH, 3apa,aH HHBHaTa llIHpOKa npHMeHa npH o,a.aeJIYBal-beHa jOHH HJIH

rpynH jOHH, IlITOe e,aeH o,a rJIaBHHT~ np06JIeMH Ha xeMHCKaTa HH,aYCTpHja.
TIpe,aHOCTa Ha npHMeHaTa Ha CHHTeTH'IKHTejOHCKH pa~MeHYBa'IH e

3aWTe,aa Ha peareHCH H BpeMe, O,aHOCHOpa3,aeJIYBal-beTOH KOHueHTpHpaH>eTO
ce BpIlIH 6e3 npHMeHa Ha cpe,aCTBa 3a MaCKHpaH>e.Ha OBOjHa'IHH e nOCTHrHaTO
H3,aBojYBaH>eH KOHueHTpHpal-be o,a rOJIeM BOJIYMeH Bo,aeH pacTBop, a ce
eJIHypa co MaJIBOJIYMeHo,a COO,aBeTeHeJIyeHT, IlITOe oc06eHo npenOpa'iJIHBO
npH KOHueHTpHpalt>e Ha KaTjoHH H aHjoHH o,a OTna,aHH BO,aH[1].

TaKa, Ha npHMep, co jOHCKHOTpa3MeHYBa'i Chelex lOOTparH o,a MeTaJIH
6HJIe onpe,aeJIeHH BOnpHpo,aHH HOTna,aHHBO,aH[2]. TIo eJIYHpaH>eTOco HN03
6HJIO H3BpIlIeHo KBaHTHTaTHBHOonpe,aeJIYBal-be Ha Cu(II), Cd(II), KaKO H
Pb(II), co ,aHctJepeHQHjaJIHa cTpHnHHr aHo,aHa BOJITaMeTpHja.

TIoJIaporpa4JcKo onpe,aeJIYBaH>e Ha Cd(II), NI(II), Cu(II), Zn(II) H Pb(II),
co npeTxo,aHo o,a.aeJIYBal-beco Woftatit MC SO, H3BpIlIHJIe K. Claus HA. Valtcr

[3].
3a KOHQeHTpHpaH>e H o,a.aeJIYBaH>e Ha HHKeJI, 6aKap, K06aJIT H MaHraH

o,a oma,aHH BO,aH, 6HJI ynoTpe6eH jOHCKH pa3MeHYBa'I SP AK (89492-32-0) [4],

O,aHOCHO KU-2x8 3a Cr(III), Cu(H), Pb(H) H ,aPym MeTaJIH [5], a eJIYHpaH>eTO

6HJIO H3BpIlIeHo co COO,aBeTHH KHCeJIHHH.

KaTjoHcKHoT pa3MeHYBa'i KB-4 (9056-12-6) BO Na-ctJoPMa 6HJI npHMe-

HYBaH 3a CeJIeKTHBHa anCOpnQHja Ha Co(H) BO O.JITIa.aHHBO,aH, a ,aeCOpnQHjaTa

6HJIaH3BpIlIeHaco 2 mol dm-3NH03 [6].
Kaj CHJIHOKHCeJIHTeKaTjoHcKHpa3MeHYBa'iH, BOKOHcnaraaT HjOHCKH-

Te pa3MeHYBa'iH, npHMeHeTH BOHalllHTe HcnHTYBaH>a,Lewatit S 1080 HW oftatit
KPS, tPYHKl1HOHaJIHarpyna e -S03-H+. PeaKl1HjaTa Ha pa3MeHa MO)\(e ,aa ce
npeTCTaBH co CJIe,aHaBapaBeHKa:

R-S03-H+ + M+ ~ R-S03-M+ +H+

Ka,ae R npeTCTaBYBa KOCTYPHa jOHCKHOTpa3MeHYBa'i, KOje ,a06HeH co nOJIH-
KOH,aeH3aQHja Ha CTHpeH H ,aHBHHHJI6eH3eH [7]. Bo KOnOJIHMepOTcTHpeH,aH-
BHHHJI6eH3eH, CYJIctJoHcKaTa ctJYHKQHOHaJIaHa rpyna ce BOBe,aYBa co
CYJIctJoHHpaH>e[8].

TIpH npHMeHa Ha jOHcKHTe pa3MeHYBa'iH e nOTpeH60 ,aa ce n03HaBa
KanaQHTeT, CeJIeKTHBHOCTaH Ha6y6pYBaH>eTO [9, to]. KanaQHTeTOT e KBaH-
THTaTHBHa MepKa 3a cnoc06HocTa 3a pa3MeHa Ha jOHH, a Ha6y6pYBal-beTO e
pe3YJITaT Ha pa3JIHKaTa Ha OCMOTCKHTenpHTHCOQH BO nopHTe Ha pa3Me-
HYBa'iOT H Ha,aBopelllHHOT paCTBOp.

Bull. Chem. Technol. Macedonia 9 (1990)
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EKcnEPMMEHT AJIEH~JI

3eMal-beTO np06a 3a aHaJIH3a e H3BprueHo BOMaj 1988 rOLl.Bo TeKOTHa
3eMal-be OTnaLl.Ha BOLl.a 3a aHaJIH3a OLl.PYLl.HHKOT "Caca", J].BaTa HcnYCHH KaHaJIa

OLl. 6paHaTa "KaJIHMaHUH" 6ea OTBopeHH. 3ap3JJ.H nOLl06ap nperJIeLl, Ll3JJ.eHa e

weMa Ha CHTC nYHKTOBH OLl.K3JJ.e e 3eMeHa OTn3JJ.Ha BOLl3.

3a OMeJIYBal-be Ha KaTjoHHTe KOH ce ueJI Ha OBHe HcnHTYBal-ba, ce
KopHcTeHH KaTjoHcKHTe pa3MeHYBa'lH Lewatit S1080 H Wofatit KPS.

PYAHliK "Caca"

~
1

e3epo
"KaJ1HMaHLlli"

peKa "KaMeHliLla"

------
4

6paHa

"KamIMaHL\li"

CJ1HKa 1. IlleMaTcKH npHKa3 Ha nYHKTOBHTe 0)1.Ka)1.e e 3eMeHa BO)1.a3a
aHaJJH3a

j] eTCH/l,a:

llYHKT]. PeKa "KaMeHHua" no BJle30T Ha KaHaJlOT o,a QlJlOTaUHja Ha py,aHHKOT "Caca",
TeMnepaTypa Ha Bo.aaTa 12°C

llYHKT 2. PeKa "KaMemma" BJle3 BOe3epoTo "KaJlHMaijUH". TeMnepaTypa Ha Bo,aaTa 16°C.

llYHKT 3. Cpe,aHlueH .aeJl Ha 6paHCKHOT SH.a,10 cm no.q, nOBpWHHaTa Ha 6paHaTa"
KaJlHMaHUH". TeMnepaTypa Ha Bo,aaTa 1 8 C.

llYHKT4. TeMeJleH HcnYCT Ha 6paHaTa "KaJlHMaHUH", 36 MeTpH o,a HHBOTO,Ha KOTa 460.
TeMnepaTypa Ha Bo,aaTa 4,5 QC.

llYHKT 5. H3J1e3eH nponycT o.a XH)]pOeJleKTpaHaTa "KaJlHMaHUH", 21 MeTap 0)] HHBOTOHa
6paHan" KaJlHMaHUH", Ha KOTa475. TeMnepaTypa Ha BO)]aTa 6 °c

r Jlac. xeM, TeXHOJl. MaKe)]OHHja 9 (1990)
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HHBHHTe CTaTWIKHKanaUHTeTH eKCnepHMeHTaJIHO ce OnpeLl:eJIeHH [10]
H THe H3HecYBaaT 3,1 mmaVg 3a Lewatit S 1080, OLl:HOCHO3,3 mmaVg 3a Wafatit
KPS. J OHCKHOTpa3MeHYBa'l npeLl: Ll:ace ynoTpe6H, npBo ce 06pa60TYBa (2-3
UHKJIYCHcopnUHja-Ll:eCOpnUHja), 3a Ll:ace pa3BHe OnTHMaJIeH KanaUHTeT H
eJIaCTH'IHOCT.

3a pa3L1:eJIYBaaeHa HcnHTYBaHHTejOHH ce KopHCTaT CTaKJIeHHKOJIOHH
co Ll:HjaMenp OLl:1 cm, HCnOJIHeTH co jOHCKH pa3MeHYBa'l, HH3 KOlt>ce
nponyuITa OTn3.D:HaTaBOLl:3.

Bo npBaTa <pa~ace Bpum copnUHja OLl:pacTBopoT (pa3MeHa Ha jOHH), a
BOBTopaTa Ll:eCOpnUH~'-lHa Bp3aHHTe jOHH (eJIYHpaae).

KOJIOHHTe ce IIOJIHaT co no 7 g jOHCKHpa3MeHYBa'l npeTXOLl:HOHa6y6-
peH, npeBeLl:eH BOH-<popMa [10], H HH3 HHBce nponyuITa no 200 cm3 OTn3.D:Ha
BOLl:a(Ll:BanaTH). Ep3HHaTa Ha HCTeKYBaae Tpe6a Ll:a6H.D:e1 KanKa 3a 5-7 s.
KaTjaHHTe KOH ce npHcYTHH BO np06aTa ce ancop6HpaaT Ha jOHCKHOT
pa3MeHYBa'l, a nOToa ce Bpum eJIYHpaae Ha OMeJIHHTe KaTjoHH.

CeJIeKTHBHO eJIYHpaae ce BpIllH co CJIeLl:HHBe KHCeJIHHH, H Toa:

- Ni(H) H Ca(H) ce eJIYHpaaTco 1,00 mol dm-3 JIHMOHCKaKHCeJIHH3,
- Cd(H) ce eJIYHpaco 0,39 mal dm-3HCI,
- Cu(H) ce eJIYHpaco 1,22 mol dm-3HCIO 4.

OLl:Ll:06HeHHOTeJIyaT, no eJIYHpaaeTO co JIHMOHCKaKHCeJIHH3,ce BpIllH
pa3L1:eJIYBaae Ha Ni(H) OLl:Ca(H), Ha CHJIHOKHcemi KaTjoHCKH:pa3MeHYBa'lH
BO CpeLl:HHa Ha EDTA [11]. BCYIllHOCT,KOH eJIyaToT ce Ll:OLl:aBapacTBOp OLl:
EDTA (10% BHIllOKBOOLl:HOCHa O'leKYBaHaTa COLl:p)[(HHaHa Ca(H» H 5 cm3
30% HzOz. BHIlloKoT OLl:HzOz ce oTcTpaHYBa co BpHeae, a nOToa KOH
pacTBopoT ce ,r(oLl:aBa0,25 mal dm-3 HN03. ,[(o6HeHHoT pacTBop nOBTopHO ce
nponyuITa HH3 KOJIOHHTeco jOHCKHpa3MeHYBa'l, npH IllTO Co(H) npeMHHYBa
BO eJIYaToT. no npOMHBaaeTO Ha KOJIOHaTaco 0,25 MOJI dm-3 HN03, ce

onpeLl:eJI~a COLl:p)[(HHaTaHa Ca(H) BOCOeLl:HHeTHTeeJIyaTH. Ni(H) ce eJIYHpa
co 50 cm 4,00 mol dm-3 pacTBop OLl:HC!.

K06aJITOT ce onpeLl:eJIYBano Pa3JIO)[(YBaaeTO Ha KOMnJIeKCOTco EDT A,
co ,!UIOKpaTHoHcnapYBaae co CMeca OLl:HN03 H HCI04.

3Ha'lH, co CeJIeKTHBHOeJIYHpaae e ycneaHo HcnHTYBaHHTe KaTjoHH
(Co(H), Ni(H), Cd(II) If Cu(II» Ll:ace OMeJIaT IIOeLl:HHe'lHO,a HCToBpeMeHo Ll:a
ce H3BpUlH:H HHBHOKOHueHTpHpaae. OBa OB03MO)KYB3,nOHaT3MY, 3a HHBHO
KB3HTHTaTlffiHO onpeLl:eJIYBaae, Ll:ace IIpHMeHH KOj H Ll:a 6HJIO Ll:OCTaneH
HHcTPYMeHTaJIeH MeTOLl:,BOLl:ejKHCMeTKa H 3a OCeTJIHBOCTaHa OMeJIHHTe
MeTOLl:H.

Tpe6a )J,a ce HCTaKHe Ll:eKajOHCKHOT pa3MeHYBaQ no nOCJIeAHOTO
eJIYHpaae nOBTopHO ce npeBeAYBa BOH-<popMa H MO)[(eHeorpaHH'IeHO Ll:ace
KOpl1CTH3a OMeJIYBaae Ha jOHH.

Butl. Chem. TechnoL Macedonia 9 (1990)
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Bo OBHe HCnHTYBaH>e, 3a onpe,QeJIYBaH>e Ha KOHI.I,eHTpaI.l,HjaTa Ha Co(II),
Ni(II), Cd(II) H Cu(II) BO OTna,IXHHTe BO,QHO,QPY,QHHKOT "Caca" e KopHCTeH

KOMnjYTepH3HpaH cneKTpOQJOTOMeTap Hewlett Packard 8452 A.

OocTojaT nOBeKe MeTO,QH 3a onpe,QeJIYBaH>e Ha Co(II) cneKTpOQJOTO-

MeTpHcKH, MetYKOH no cBojaTa OCeTJIHBOCT ce H3,QBojYBa MeTOJJ:OTco HHT-

p03o-R-cOjiH (0,018 f.1g Co(II» [12]. Co K06aJITOT 06pa3YBa I.I,pBeHO 060eH

KOMr:JIeKC, a 'fHTaH>aTa Ha anCOp6aHI.I,HjaTa ce BpIllT npH 6paHOBa JJ:omKHHa
OJJ:570 nm.

HHKeJIOT ce onpeJJ:eJIYBa cneKTpoQJoToMeTpHcKH co nOMOIll HaJJ:HMeTHJI

rJIHOKCHM, a MepeH>eTO Ha anCOpnI.l,HjaTa e BpIlleHO Ha 6paHOBa JJ:OJI)J(HHaOJJ:

465 nm [13]. 3a onpeJJ:eJIYBaH>eHa Cd(II) H Cu(II) ce TT)HMeHeTHcneKTpo-
QJOTOMeTpHCKH MeTO,QH co JJ:HTH30H, npH 6paHOBa JJ:O.;)")J(HHaOJJ:508 nm 3a

Cd(II), O,QHOCHO510 nm 3a Cu(II).

Bpe,QHocTHTe Ha anCOp6aHI.I,HjaTa 3a pa3JIH'fHH KOHI.I,eHTpaI.l,HH Ha CTaH-

JJ:apJJ:HHTe paCTBOpH 3a HcnHTYBaHHTe jOHH ce JJ:a,lXeHHBO Ta6eJIHTe I H 11 (3a

Co(II) H Cd(II», OJJ:HOCHOHa CJIHKHTe 2 H 3 (3a Ni(II) i Ci(II».

Ta6eJIaI.

BpeJ!.HOCTUHa anCOp6aHIlujaTa 3a pa3JlWfHU KOHIleHTpaIluu
Ha CTaHJ!.apJ!.eHpaCTBOp OJ!.Co(II)

IJJaC. xeM. TeXHOJl. MaKenoHHja 9 (1990)

cm3 pa60TeH paCTBOp
KOHI.I,eHT£a!!Jfja

anCOp6aHI.I,Hja
CoS04.7HzO mg m A

5,0 1'10-6 0,0217

10,0 2'10-6 0,0496

15,0 3'10-6 0,0860

20,0 4'10-6 0,1012

25,0 5'10-6 0,1227

30,0 6'10-6 0,1544

35,0 7, 10-6 0,1792

40,0 8'10-6 0,2020
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cneTpOBCKa-JOB8HOBUK,p.MUJ/Ol11eBCKa, K CTOj8HOB8

° 1 9 10 .10-6 ~ dm-33 5 7 82 64

CJl. 2. Ka.nu6paLlUOHeH J(ujarpaM 3a onpeJ(eJlYBafbeHa Ni(II)

Ta6eJla If.
BpeJ(HOCTUHa ancop6aHLlujaTa 3apa3J1WlHU KOHLleHTpaLlUU

Ha CTaHJ(apJ(eHpaCTBOpOJ(Cd(II)

Bull. Chem. Technol. Macedonia 9 (1990)

3
KOHUeHTa!!¥ja ancop6aHUHjacm pa60TeH paCTBOp

CdClz mg m A

1,0 0,001 0,0142

2,0 0,002 0,0295

3,0 0,003 0,0440

4,0 0,004 0,0594

5,0 0,005 0,0722

6,0 0,006 0,0853

7,0 0,007 0,1052
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0 i 2-3H -4- 5 6 :, .10-3 mg dm-3

Cn. 3. KaJIH6pawfOHeH .llHjarpaM3a onpe.lle.nyBaJbeHa Cu(lI)

Bp3 6a3a Ha KaJIH6paIUfOHHTe ,IJ;HjarpaMH 3a Co(II), Ni(II), Cd(II) H
Cu(lI) ce H3BpllleHH nOBeKe KBaHTHTaTHBHHonpe,IJ;enyBaaa, co ueJI ,IJ;ace
CorJIe,IJ;aco KOJIKaBaTO'lHOCT MO)l(aT ,IJ;ace KopHCTaT npH nOHaTaMOlllHHTe
HcnHTyaalba. MaKCHMaJIHaTapeJIaTHBHa rpelllKa e 3aOOJIe)l(aHaKaj Co(lI) H ce
,IJ;BH)I(HBO rpaHHUHTe :t4,9%, a Koe<flHUHeHTOTHa KOpeJIaUHja e HajMaJI Kaj
Ni(lI) H H3Hecyaa 0,96.

3a aHaJIH3a Ha HcnHTyaaHuTe jOHH BOOTna,IJ;HHTeBO,IJ;H,O,IJ;np06HTe KOH
ro CO,IJ;p)l(aTCOO,IJ;BeTHHOTjOH (,IJ;06HeHH no oJ];J];enyBaH.e co jOHCKH paJ-
MeHyaa'l) ce 3eMa no 25,00 cm3 pacTBop H ce nocTanyaa KaKOH 3a CTaH,IJ;ap,IJ;HHTe
cepHH. Pe3YJITaTHTe O,IJ;OBHeonpe,IJ;enyBaJba ce ,IJ;a,IJ;eHHBOTaOOJIaTaIll.

PE3YJITATII If ~CKYCHJA

CHTe KaJIH6p3IUfOHH ,IJ;HjarpaMH ce HCKopHcTeHH 3a onpe,IJ;enyBaH.e Ha

KOHueHTpaIUfHTe Ha Co(II), Ni(II), Cd(lI) H Cu(lI) BOOTna,IJ;HHTe BO,IJ;H3eMeHH

O,IJ;neTTe nYHKTOBH O,IJ;PY,IJ;HHKOT"Caca". ,n06HeHHTe pe3Y JITaTH ce cYMHpaHH
BOCJIe,IJ;HaBaTaOOJI~

rnac. xeM. TeXHOJl. MaKe):{oHHja 9 (1990)
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Ta6eJIa Ill.

COJ1.p)/(HHaHa Co(II), Ni(II), Cd(lI) H Cu(lI) BO orna,o:HHTe BOJ1.H

AHaJIH3HpajKH rH pe3Y JITaTHTe o,n Ta6eJIaTa Ill, MO)l(e,na ce KOHcTaTHpa
,neKa KOHo:eHTpaO:HjaTa Ha CHTe 'IeTHpH HcnHl)'BaHH eJIeMeHTH e HajroJIeMa
BO nYHKTOT 1, O,nHOCHO BO OTna,nHaTa Bo,na 3eMeHa o,n peKaTa "KaMeHHo:a" no
BJIe30T Ha KaHaJIOT o,n cpJIOTaO:HjaTa Ha Py,nHHKonT "Caca", OBaetlO COrJIaCHOCT

co O'leK)'Bal-baTa, 3HaejKH ro cpaKTOT,neKa BOpy,nHHKOT ce BplllH eKCnJIOaTaO:Hja
caMO Ha OJIOBo-O:HHKOBa py,na.

HajMaJIa KOHo:eHTpaO:Hja Ha Co (11O, Ni(lI) H Cd(lI) e 3a6eJIe)l(aHa BO

nYHKTOT 3 (10 cm noon nOBplllHHaTa Ha Bo,naTa Ha 6paHaTa "KaJIHMaHO:H"
cpe,nHllleH ,neJI o,n 6paHCKHOT SH,n).

illTO ce o,nHecyoa Ha jOHHTe o,n 6aKap, Tpe6a ,na ce HCTaKHe,neKa
Bpe,nHOCT3a HeroBaTa Co,np)l(HHa He e ,n06HeHa 3a nYHKTOT5, O,nHOCHOH3JIe3eH
nponycT o,n xH,npOeJIeKTpaHaTa "KaJIHMaHO:H",21 MeTap o,n HHBOTOHa 6paHa-
Ta. OBa HaBe.nyoa Ha KOHCTaTaQHjaTa,neKa BOnYHKTOT5, KOHo:eHTpaO:HjaTaHa
Cu(lI) e oc06eHO MaJIa, na 3aToa He MO)l(e,na ce onpe,neJIH co KopHCTeHHOT
MeTO,n.

no Te'IeHHeTO Ha peKaTa "KaMeHHo:a" KOHo:eHTpaO:HjaTa Ha Co(II),
Ni(II), Cd(lI) H Cu(lI) nOCTeneHO ce HaMaJIyoa, lllTO ce 3a6eJIe)l(YBa o,n
Bpe,nHocTHTe ,n06HeHH BO nYHKTOT 2 (BJIe30T Ha peKaTa "KaMeHHo:a" BO
e3epOTO "KaJIHMaHO:H"). HaMaJIyoaH.eTO Ha KOHo:eHTpaO:HjaTace ,nomKH Ha Toa
lllTO ,noata ,no ,nenyMHo TaJIO)l(eH>e Ha eJIeMeHTHTe Ha ,nHOTO Ha peKaTa
"KaMeHHo:a" BOBH,nHa MHJI,KaKOH BOHenocpe,nHa 6JIH3HHa Ha KOpHTOTO.no
nYHKTot 2, ,noata ,no BJIHBaH.eHa peKaTa "KaMeHHo:a" BOe3epOTO "KaJIHMaH-
O:H"H HaCTaHyoa paJpe.nyoaH.e H TaJIO)l(eH.eHa HcnHTyoaHHTe eJIeMeHTH, lllTO
npOH3JIeryBa o,n ,n06HeHHTe pe3YJITaTHBOnYHKTOBHTe3, 4 H 5, Ka,nelllTO ,noata
,no nOCTeneHO HaMaJIyoaH.e Ha KOHo:eHTpaO:HjaTa.

nOpa,nH lllTeTHHTe npHMeCH npHCYTHH BO Bo,naTa o,n KaHaJIOT 3a
<pJIOTaO:HjaHa py,nHHKOT"Caca", Bo,naTao,n e3epOTO HCKJIY'lHTeJIHOce KOpHCTH
]a npOH3Bo,nCTBOHa eJIeKTpH'IHa eHep.fHja.

H3JIe3HHOT nponYCT o,n XH,npOeneKTpaHaTa "KaJIHMaHO:H", 21 MeTap o,n
HHBOTO Ha 6paHaTa "KaJIHMaHO:H" - Ha KOTa 475, KaKO H TeMeJIHHOT HcnYCT Ha

Bull. Chem. Technol. Macedonia 9 (1990)

Co(lI) Ni(lI) Cd(lI) Cu(lI)
nYHKT mg dm-3

1 1.1226 0,1714 0,0392 0,1522
2 0,5461 0,1472 0,0304 0,0585
3 0,2052 0,0557 0,0174 0,0210
4 0,2292 0,0798 0,0243 0,0104
5 0,3956 0,0645 0,0195 -
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-6paHaTa "KaJIHMaHQH", 36 MeTpH OJ];HHBOTO - Ha KOTa460, qK>pMHpaaT pe'lHo

KOpHTO, Ka,Qe npHCYCTBOTO Ha MeTaJIHHTe jOHH e HaMaJIeHO H Taa BO,!J.aBO
,!J.OJIHHOTTeK 'IecTO ce KOpHCTH 3a HaBO,!J.HYBaH.e.

'bnUITO 3eMeHO, O,!J.pe3YJITaTHTe J];06HeHH co HCnHTYBalbaTa ce KOHCTa-

THpa J];eKa e3epOTO "KaJIHMaHQH" npeTCTaBYBa npHpOJ];eH TaJIO)l(HHK, Ka,Qe
UITO eJIeMeHTHTe ,!J.enyMHo ce HCTaJIO)l(YBaaT H ce BpUJH npO'lHCTYBaH.e, T.e.
HaMaJIYBaH.e Ha KOHQeH'rpaQHja Ha HcnHTYBaHHTe eJIeMeHTH BO OTna,!J.HaTa
BOJ];a.

CnopeJ]; JIHTepaTypHHTe nO,!J.aTOQH [14], MaKCHMaJIHHTe ,!J.03BOJIeHH
KOHV,eHTpaQHH Ha HcnHTY1IaHHTe jOHH BO OTna,QHHTe BO,!J.HH3HecYBaaT: 2 mg

dm-3 3a Co(II); 0,1 mg dm-3 3a Ni(II); 0,01 mg dm-3 3a Cd(II) H 0,1 mg dm-3 3a
Cu(II). CnOpe.lI.YBajKHrH ,!J.o6HeHHTepe3YJITaTHOJ];Ta6eJIaTaIII, co JIHTepaTYP-
HHTe MDK Bpe,!J.HocTH,npOH3JIeryBa J];eKaKOHQeHTpau:HjaTa Ha Co(II) e BO
paMKHTe Ha MaKCHMaJIHOJ];03BOJIeHaTaBpeJ];HOCTKaj CHTe nYHKTOBH.Cu(II)
caMO BOnYHKTOT1 ja Ha,QMHHYBaMaKCHMaJIHO,!J.03BOJIeHaTaKOHQeHTpau:Hja,
J];OJ];eKaBpeJ];HocTHTe 3a KOHQeHTpau:HjaTa Ha Ni(II) ce noroJIeMH O,!J.MDK BO
nYHKTOBHTe1 H 2. illTO ce oJ];HecYBaJ];OCd(II), eBH,!J.eHTHOe ,!J.eKaBO CHTe
nYHKTOBH H3MepeHHTe KOHQeHTpau:HH OJ];2 ,!J.O4 naTH ja Ha,!J.MHHYBaaT
MaKCHMaJIHO ,!J.03BOJIeHaTa KOHQeHTpau:Hja.

O,!J.CHTe H3BpweHH HCnHTYBalba ce J];oata J];O3aKJIY'loK ,!J.eKaCHJIHO
KHCeJIHTejOHCKHpa3MeH}'Ba'lH Lewatit S 1080 H Wofatit KPS MO)l(aTco ycnex
J];a ce KOpHCTaT3a o,!J.JJ:eJIYBaH.eH HCToBpeMeHo KOHQeHTpHpaH.e {la Co(II),
Ni(II), Cd(II) H Cu(II) OJ];CHTe ,!J.pyrH npHcYTHH jOHH BO OTlla,QHHTe BO,!J.H
3eMeHH OJ];PY,!J.HHKOT"Caca". Toa OB03MO)l(YBa,OJ];eJ];HacTpaHa, BaJIOpH3HpaH.e
Ha 3Ha'lajHH MeTaJIH, a OJ]; ,!J.pyra cTpaHa ce cnpe'lYB3 3ara.!J.YBaH.eTOHa
npHpO,!J.HaTa cpeJ];HHa co TOKCH'lHHeJIeMeHTH (KaKOBllITO e Cd(II», llITO e H
Hawa KpajHa QeJI.
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SEPARATION AND CONCENTRATION OF Co(II), Ni(II),
Cd(II) AND Cu(II) FROM LEAD-ZINC WASTE-WATER,

USING SYNTHETIC ION-EXCHANGERS

S. Petrovska-Jovanovic, R. Milo~evska. and K.Stojanova

Lewatit S 1080 and Wofatit KPS synthetic ion-exchangers were used to
achieve the separation and concentration of Co(II), Ni(II), Cd(II) and Cu(II) from
the waste-waters from the Sasa lead and zinc mine.

1,00 mol dm-3 of citric acid, 039 mol dm-3of HCl and 1,22 mol dm-3 HClO4
were applied in Co(II) and Ni(II), Cd(II) i.e Cu(II) separation, respectively.

Successive separation of Ni(II) from Co(II) was performed b~ an additional
procedure in EDT A medium, eiutriating Ni(II) with 4,00 mol dm - of H Cl. Using
this procedure a selective separation and concentration of the ions under investiga-
tion from all the other ions present in the lead-zinc waste-waters could be attained.

In the present work, the spectro-photometric method was used to determine
the concentration of the ions in question in samples taken from 5 different control
ponts. The results obtained show that the strong acid cation exchangers Lewatit S
1080and Wofatit KPS can be used successfuly for the separation and concentration
of the ions ptvestigated. This is especially important for the valorization of these
ions as well as for the protection of the environment.
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