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CTPY'lCH TPYIl

EKCTAKQMOHO M3BJIEKYBAlbE HA QMHK M KA~MMYM O~ OTIIA~HM
MH~YCTPMCKMPACTBOPM

PaTl1:3 MHJlOllleBCKa, CHMKa neTpoBCKa-JoBaHoBHK*

TeXHOJlOlllKO-MeTaJIYPlllKH l~aKYJlTeT, YHliBep3HTeT "KHpHJI H MeTOJlHj", CKonje, MaKeJlOHHja
*I1HCTHTYT 3a xeMHja, npHpOJlHO-MaTeMaTH'IKH lIJaKy.riTeT,YHHBep3HTeT "KHpHJI H MeTOJlHj",

91000 CKonje, MaKeJlOHHja

HCnlfTaHlf cc OIlTlfMaJ1HlfTC YCJlOBlf 3/1 CKCTpaKUlfOHO lf3BJlCKYBalbC Ha UlfHK lfKallMUYM 011 OTnallHIf
UlIJIYCTPlfCKlf paCTBOplf co nOMOlll Ha CKCTparCHTOTLIX 65N (2-0KClf-5-HOHlfJl-6CH30CIPCHOKClfM).

HajroJlcM CTcnCH Ha lf3BJleKYBalbc (E) If HajroJlcM OIlHOCfill pacnpcIlcJl6a (D )ccll06lfBa nplf cKcTpaKUlfja
co 10% LIX 65N, nplf f?H = 8,10- 8,50, 3a B~CMC 01110 MlfHYTlf. I1plf TplfcTcncHo cKcTpaxlfpalbc co HzSO 4 co
MaCCHa KOHucHTpaUlfJa 100,0 - 200,0 glenf, npaKTlf'/ffO HanOJl1/0 cc U3BJlCKYBlI KallMlfYMoT If UlfHKOT 011
opraHCKaTa qJluII.

OnpCIlCJIYBlIlbCTO Ha KOHlICHTpaUlfjaTa Hil K8JlMlfYMOT If UlfHKOT C lf3BCIlCHO co cnCKTpOMCTplfCKJ.f If
KOMnJlCKCOMCTplfCKU MCTOIl.

KJIY'IIIH 300poOH:

eKCTpaKUHOHO H3BJleKYBaH.e; UHHK; Ka)lMHYM; OTnaJlHH HHJlYCTPHCKH paCTBOpH

Pa3BHTOKOT Ha MeTaJlyprHjaTa Ha 060eHH, peT-

KHH 6JlaropO)]:HH MeTaJlH Henocpe)]:HO e nOBp3aH co

Hc<fJpJlal-be Ha TOKCH'fHH cyncTaHlIHH KOH )]:oaraaT

BO KOHTaKT co nOBplliHHCKHTe BO)]:HH CHCTeMH, na

TaKa npeTCTaBYBa e)]:eH 0)]: MO)/(HHTe H Ba)/(HH eKO-

JIOlliKH 3ara)]:YBa'fH Ha npHpO)]:HaTa cpe)]:HHa. npe-

'iHCTYBal-beTO Ha OTna)]:HHTe HH)]:YCTPHCKH BO)]:HBO

)]:eHelliHO BpeMe npeTCTaBYBa e)]:eH 0)]: nOBekeTO

3KTyeJlHH np06JleMH, 6H)]:ejkH )]:HpeKTHO e nOBp3a-

HO CO3)]:paBjeTo Ha JlyreTo, paCTHTeJlHHOT, O)]:HOCHO
)\(HBOTHHCKHOT CBeT. nOCJle)]:HHBe 20-30 rO)]:HHH ce

)]:oj)]:e )]:0 C03HaHHe 33 MaCOBHO YHHlliTYB3l-be Ha

pH6HHOT <fJOH)]:,KOj e Haj)]:06ap 6HOJlOlliKH HH)]:HKa-

TOp npH )]:OHeCYBal-be cy)]: 3a CTeneHOT Ha 3ara)]:eHOC-

Ta Ha e)]:Ha Bo)]:eHa cpe)]:HHa [1, 2].

Hajnoro)]:HH MeTO)]:H 3a H3BJleKYBal-be Ha lIHH-

KOTH Ka)]:MHYMOT0)]:OTna)J:HHTe paCTBOpH, )]:06HeHH
npH npOH3BO)]:CTBOTO Ha OJlOBHO-lIHHKOBH KOHlIeH-

TpaTH, ce eKCTpaKllHjaTa H copnlIHjaTa. 3a pa3JlHKa

0)]: copnlIHjaTa, Koja e noeKOHOMH'iHa npH H3BJleKY-

Bal-beTO Ha MeTaJlH 0)]: rOJleMH 3a<fJaTHHHH Ha CHpO-

MalliHH paCTBOpH, eKCTpaKlIHjaTa HMa npe)]:HOCT

npH o6pa60TKaTa Ha paCTBOpH CO cpe)]:Ha H MaJla

33<fJaTHHHa [3, 4].

nOpa)]:H CJlH'IHOTO O)]:HeCYB3I-be Ha Ka)]:MHYMOT

H lIHHKOT BO O)]:HOCHa HcnHTYBaHHOT eKCTpareHT,

HHBHOTO eKcTpaKlIHOHO pa3)]:eJlYBal-be He e MO)/(HO

npH )]:a)]:eHHTe YCJlOBH.

BOBE)];

U:eJlTa Ha OBOj TPY)]:e)]:a ce HcnHTaaT OnTHMaJl-

HHTe YCJlOBH 3a eKCTpaKlIHOHO H3BJleKYBal-be Ha

lIHHKOT H Ka)]:MHYMOT0)]: OTna)]:HHTe HH)]:YCTPHCKH

paCTBopH.I1MajkH npe)]:BH)]:)]:eKa cBojCTBaTa Ha lIHH-

KOTH Ka)J:MHYMOTce MHory 6JlHCKH, eKcnepHMeHTH-

Te ce H3Be)]:YBaHH napaJleJlHO 3a )]:BaTa MeTaJla, He CO

lIeJl 3a HHBHO pa3)]:eJlYBal-be, TYKY3a H3BJleKYBal-be BO

norO)]:Ha <fJopMa, KaKO 6H ce BpaTHJle BO TeXHOJlOlll-

KHOT npOlIec. )];OKOJlKYOBHe MeTaJlH He ce HCKOpHC-

TaT, npeTCTaBYB3aT 3ary6H Ha H)]:eH lIeHeT MaTe-

pHjaJl, KaKO H eKOJlOlliKH 3ara)]:YBa'fH Ha cpe)]:HHaTa.

Haj'feCTO KopHCTeHH opraHCKH peareHCH 3a

eKCTpaKlIHja Ha Zn(II) H Cd(II), cnope)]: JlHTepaTYP-

HHTe no)]:aTolIH, ce: Kap60HcKa KHCeJlHHa, Ha<fJTeHa

KHCeJlHH3, 2-0KCH-5-HOHHJl-6eH30e<fJeHoKcHM, 20%

2-MeTHJl-8- XHHOJlHHOJl BO2,6-)]:H6YTHJl-4-MeTHJl<fJe-

HOJl, 3-oKcH)]:HaMHH H 3-aJlKHJlaMHH [6-8].

Bo HalllHTe HcnHTYBal-ba KaKO eKcTpareHT e

KopHcTeH LIX 65N (2-0KCH-5-HOHHJl-6eH3oe<fJeHoK-

CHM), KOj co HcnHTYBaHHTe jOHH o6pa3YBa XeJlaTHH

KOMnJleKCH. HeroBaTa CTPYKTypHa <fJopMYJla e CJle)]:-
HaBa:
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BocnOCTaBYBaH.eTO Ha paMHOTe)KaTa MO)Ke Lla

ce npHKa)Ke co C.J1eLlHaBa meMa:

q:>raHCKaqma
----

OO,L{eI-Ja $l3a

HL (org)

~t-
HL

H+ ~t
Mn. + nL

MLn("'I!)r
MLn,.

3a 06jaCHYBaH.e Ha paMHOTe)KaTa Ha eKCTpaK-

I.J.Hja HajnoroLlHO e KOpHCTeH.eTO Ha T.H. OLlHOC Ha

pacnpeLle.J16a (D), KOj ro H3pa3YBa OLlHOCOTHa BKyn-

HHTe KOHI.J.eHTpaI.J.HH Ha cyncTaHI.J.HI1Te (BO CHTe

HHBHI1 cPOpMH) BO LlBeTe cPa3H:

D = c (A)org
c (A)aq

KaLle mTO ce:

D - OLlHOCHa pacnpeLle.J16a H.J1HLlHCTPH6YI.J.HO-
HeH OLlHOC;

c(A)org H c(A)aq - BKynHa KOHI.J.eHTpaI.J.l1jaHa
cyncTaHI.J.HjaTa A (BOCHTe Hej3HHl1 cPOpMI1BO
opraHcKaTa OLlHOCHOBOBOLleHaTacPa3a).

OLlHOCOTHa pacnpeLle.J16a (D) e eLlHaKOBHa
OLlHOCOT Ha BKynHHTe KOHI.J.eHTpaI.J.I1H Ha MeTaJIOT

BO opraHCKaTa H BOLleHaTa cPa3a:

IML I k (ML )
D= n org = D n

IMLn I+ IMn+ I 1+ IMn+ II IMLn I
KaLle KD npeTCTaBYBa KoecPl1I.J.HeHT Ha pacnpeLleJI6a

(aKo pacTBopeHaTa cynCTaHI.J.l1ja ce Haofa caMO BD
eLlHa cPopMa BO LlBeTe cPa3H).

EcPHKaCHOCTa Ha eKCTpaKI.J.HjaTa e eLlHaKBa Ha

YLle.J10THa eKCTpaKI.J.HOHaTa cyncTaHI.J.Hja (P), 0611'1-

HO ce H3pa3YBa BO npOI.J.eHTH H ce 03Ha'iYBa KaKO

CTeneH Ha eKCTpaKI.J.l1ja (E):

E - .100 D. Vor/~,q .100 D .100
-p -D.V IV +1 -D+V IV

org aq aq org

EKCITEPlIMEHT AJIEH .lJ:EJI

EKCTpaKI.J.HjaTa Ha I.J.HHKOTH KaLlMI1YMOTe H3-

BeLleHa OLl pacTBopH KOH npeTCTaBYBaaT MOLle.J1H,

KaLle COLlp)KHHaTa Ha HcnHTYBaHHTe e.J1eMeHTH H3-

HeCYBa:3a Zn(II) 21,0 - 33,0 mg/dm3,a 3a Cd(II) 40,0
1

- 57,0 mg/dm'. COLlP)KHHaTa Ha OBHe e.J1eMeHTHBO
OTnaLlHHTe HHLlYCTPHCKH paCTBOpH KOH 6ea CneI.J.H-

cPHI.J.HpaHH ce LlBH)KH: 3a Zn(II) 0,75 - 22,5 mg/dm3,a
3a Cd(II) 0,2 - 8,8 mg/dm3. MerYToa, BO HeKOH

OTn3L\HH I1HLlYCTPHCKH paCTBOpH HHBHaTa COLlP)KH-

Ha e LlaJIeKY HaLl HaBeLleHaTa. MaKCHMa.J1HO Ll03BO.J1e-

HaTa KOHI.J.eHTpaI.J.Hja 3a KaLlMHYM BO OTnaLlHHTe

BOLlHce LlBH)KH OLl0,005 LlO 0,010 mg/dm3, LlOLleKa3a

I.J.HHK OLl 0,2 LlO 1,0 mg/dm3 [5]. Ce r.J1eLla LleKa
KaLlMHYMoBHTe H I.J.HHKOBHTejOHH 3Ha'iHTe.J1HO rH

HaLlMHHYBaaT OBHe HOpMH, na 3aToa H ce HaMeTHa

npamaH.eTO 3a MO)KHOCTa Ha HHBHO OTCTpaHYBaH.e

H Ba.J10pH3HpaH.e OLlOTn3L\HHTe HHLlYCTPHCKH paCT-

BOpH.

KaKO pa3peLlYBa'i e KopHCTeH Kep03HHOT Koj rH

HMa C.J1eLlHHBe KapaKTepHCTHKH: TeMnepaTypa Ha

BpHeH.e 170-240 QC, TeMnepaTypa Ha na.J1eH.e 62°C,

MaceHa KOHI.J.eHTpaI.J.Hja 0,74 g/cm3, BHCK03HOCT 0,3-

0,5' 10,3 Pa . s.

PaCTBOpOT KOj nOLl.J1erHYBa Ha eKCTpaKI.J.Hja ce

LlOBeLlYBaLlOCOOLlBeTHaTa nO'leTHa BpeLlHOCT Ha pH,

co LlOLlaBaH.e Ha COOLlBeTeH a.J1Ka.J1eHpeareHC. OBOj

npOI.J.ec ce 113BeLlYBa BO CTaK.J1eHa 'lama, npH UITO ce

KOpHCTH aBTOMaTCKa Mema.J1Ka, a pH ce KOHTpO.J1Hpa

cn pH-MeTap.

EKcnepHMeHTHTece 113BeLleHHno C.J1eLlHaBa
meMa:

Bo~~ua ~a3a opl'unCKU taJU
.----

CKCTPUKIU'jU5'

1
paJl,CJIY Bal.C

.,/-~' ------.
°1"'aUCKa lJIaJa

~
CYJ1<j1aTuu lJIaJu

//.'

80)\I~na ~U1a

TpUCTenenu peeKcTpuKHuja 3 10'

1
paJJ,CJlynul.c

~-'- /'

/ ./
BOJlcna lJIaJU opranCKU tUJU 80)\U

(pCCKCTpUKTH) "-"'" //''. .-
II"O"HBU",~ (ao 1.11>2)

EKCTpaKI.J.l1jaTa ce H3BeLlYBa BO CTaK.J1eHH OLI.IIe-

.J1HTe.J1HHHHKH co BO.J1YMeHOLl 600 cm3 H 2000 cm3.

KOHTaKTOT nOMery opraHcKaTa H BOLleHaTa cPa3a ce

OCTBapYBaco pa'iHO MemaH.e. no npOTeKYBaH.e Ha
HeonXOLlHOTO BpeMe 3a LlOCTHrHYBaH.e Ha eKCTpaK-

I.J.HOHaTa paMHOTe)Ka, OLI.IIe.J1I1Te.J1HHTeHHKH ce OC-

TaBaaT 3aLla ce H3BpmH paC.J1ojYBaH.e. BOLleHaTa cPa3a

ce OLI.IIe.J1YBa3a aHa.J1H3a H ce MepH pH. IToToa ce

H3BeLlYBa TpHCTeneHa peeKCTpaKI.J.Hja co paCTBOp Ha

CYJIcPaTHa KHCe.J1HHa. TpHTe peeKCTpaKTH ce OLI.IIe-

.J1YBaaT3a aHa.J1H3a, a opraHCKaTa cPa3a ce npOMI1Ba co

BOLla LlO LlOCTHrHYBaH.e Ha pH 2 BO npOMI1BHHTe
BOLlH.

EKcTpaKI.J.HjaTa e H3BeLleHa npH OLlHOCHa cPa3H-

Te1:1, a e pa60TeHo co no 100,0 cm3BOLleHaH opraH-
CKa cPa3a, Ha TeMnepaTypa OLl20 °C.

BuII.Chem.TechnoI.Macedonia, 10, 1-2, pp.63-68(1991)
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PE3YJITATH H )J;HCKYCIUA

BJIujauue Ha pH BP3 eKCTpaKu:ujaTa Ha KaiJ.MUYM"
LlUHK

OCHOBHOBJIHjaHl1e BP3 eKCTpaKU:110HI10Tnpo-

uec nOKa)l(YBa pH Bpe.aHocTa Ha paMHOTe)l(HI10T
paCTBOp,611.aejKI1HaMaJIYBal-beTOHa KOHu:eHTpaU:l1-
jaTa Ha BO.aOpo.aHHTejOHI1OB03MO)l(YBanpeMlmYBa-
!-beHa MeTaJIHI1Te jOHH BOopraHCKaTa tPa3a [6]. 3a
Taa u:e.fle I1Cnl1TaHO BJIHjaHHeTo Ha pH Ha paMHO-
Te)l(HaTa Bo.aeHa tPa3a BP3 eKCTpaKul1jaTa Ha Zn(II) 11

CD(II) co 10% LIX 65N. npl1TOa e I1CnHTaHO.aejc-
TBOTOHa Tpl1 aJIKaJIHI1 paCTi:lopl1 3a .aOCTl1rHYBal-be
Ha coo,nBeTHa nOqeTHa Bpe.aHOCTHa pH:

- Ca(OHh co MaceHa KOHu:eHTpaUl1ja110,0 g/dm3

- Na2C03 co MaceHa KOHueHTpaUl1ja100,0 g/dm3
- NaOH co MaceHa KOHueHTpaUl1ja 15,0 gldm3

EI1.nejKI1npl1 KOpl1CTel-beTOHa BapHO MJIeKOce
06pa3YBarpeTa eMyJI3110HatPa3a,a co Toa ce OTe)l(-
HYBapa3,nenYB3I-beTOHa Bo.aeHaTa 11 opraHcKaTa
<pa3a,eKCnepl1MeHTI1Tece 113Be,!J,eHI1co Na2C03 11
NaOH.

Pe3YJITaTHTe0)1 Oime I1CnI1TYB3i-b3ce npl1-
Ka)l(3HI1 BO Ta6eJI3Ta 1.

O.a .a06I1eHHTe Bpe.aHOCTH 3a O.aHOCOT Ha pac-

npe.aeJI6a (D) H CTeneHOT Ha 113BJIeKYB3l-be (E),
MO)l(e.a3 ce 3aKJIY'IH .aeK3 ce .a0611B3aT M3JII1 pa3JIHKI1

npH ynoTpe6aTa H3 Na2C03, O.aHOCHO NaOH. npH-

T03, co 3rOJIeMYBal-be Ha pH ce 3rOJIeMYBa KoetPHUH-

eHTOT Ha pacnpe.aeJI6a (D) H CTeneHOT Ha H3BJIe-

KYB3l-be (E).

OnTI1MaJIHa pH Bpe.aHocT33 eKCTp3KUHjaHa
Cd(II) H Zn(II) e nOMefy 8,10 H 8,50.

BJIHjaHl1e Ha BpeMeTpael-beTO Ha KOHTaKTOT nOMery

opraHCKaTa 11Bo.aeHaTa .a3a Bp3 npou:eCOT Ha eKC-

TpaKU:H.ia

EKCTpaKUl1jaTa e 113Be,neH3 co 10% paCTBOp o,n

LIX 65N 11pacTBop O,!J,Cd( II) co KOHueHTpaUHja 55,0

g/dm3 11Zn(Il) co KOHueHTpaUl1ja 30,0 gldm\ npH pH
= 8,4H O,!J,HOCHa tPa3l1Te1: 1.

Pe3ynTaTI1Te o.a OBl1e I1cnHTYB3i-ba rpa<pHtIKH

ce npHK3)1(aHI1Ha CJII1K3n 1.

npHKa)l(aHaT3 BapHjaUl1ja Ha E o.a BpeMeTO
YKa)l(YBa)1eKa no BpeMe o,n 5 MI1HyTH,KpHBaTa
E = f(t) ,!J,0611BacarypaUHoHeH KapaKTep, UlTO 3Ha'lH

Ta 6 e JIa I. BJlujaHue H;1nOtJerHar:lpH BpeJ(Hocr BP3 eKCrpaKL(uj:lr:lHa Cd(Il) u Zn(lI) CO10% LIX 65N.
MaCeHa KOHL(eHrpaliujaHa notterHUOTpaCTBOpe: / Cd(I/) / =45,00 mg/dl1l~' /ZII(/I) / =28,00 mg/dl1l~'

Vaq: Vorg = 1 : 1 ,.t eKCTp ::::::5 min

rJlac. xeM. TeXHOJl.MaKeLloHl1ja, 10, 1-2, CTp. 63-68 (1991)

Pe.aeH pH y (mg / dm3) D E(%) PacTBop3a
6poj (noqeTHa) Heyrpa.JII1-

Cd(II) Zn(II) Cd(II) Zn(II) Cd(II) Zn(II) 3aI.l}IJ3

1 2,00 45,00 28,00 0 0 - -

2 3,00 44,40 27,50 0,014 0,018 1,33 1,78 Na2C03

3 3,20 44,30 27,40 0,015 0,020 1,55 2,14 NaOH

4 4,00 44,15 27,10 0,019 0,033 1,89 3,21 Na2C03

5 4,50 43,90 26,70 0,025 0,049 2,44 4,64 NaOH

6 5,00 43,50 26,00 0,043 0,077 3,33 7,14 Na2C03

7 6,00 41,30 28,30 0,090 0,202 8,22 16,79 NaOH

8 7,00 26,50 13,30 0,698 1,105 41,11 52,50 Na2C03

9 8,10 2,25 6,20 19,000 3,516 95,00 77,86 NaOH

10 8,50 0,85 1,30 51,941 20,538 98,11 95,36 Na2C03
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CJI. 1 38BUCHOCTfl8 CTenellOT H8 u3BJleKYB8ue (E) OJl BpeMeTO
Ha KOIlTaKTOTMety JlBeTe pa3H

,D:eKa BO BpeMeHCKH HHTepBaJI nOMefy 5 H 10 MHHYTH

CTeneHOT Ha eKCTpaKQHjaTa E ce MeHYBa He3Ha'lH-

TeJIHO, na 3a npaKTH'iKH QeJIH MO:>Ke,D:ace npHlpaTH

BpeMeTO O,D:5 MHHYTH KaKO OnTHMaJIHO.

H30TepMa Ha eKCTpaKQuja

Co QeJI ,D:ace HcnHTa 3aBHCHOCTa Ha KOH-

QeHTpaQHjaTa Ha Zn(lI) H Cd(lI) BOopraHCKaTa tPa3a
O,D:HHBHaTa paMHOTe:>KHa KOHQeHTpaQHja BO BO,D:e-

HaTa tPa3a (H30TepMa Ha eKCTpaKQHja), KaKO H,D:a ce
onpe,D:eJIH KanaQHTeTOT Ha eKCTpareHTOT npH 20°C,

H3BpIlJeHH ce eKCTpaKQHH Ha pa3JIH'iHH BOJIYMeHH

BO,D:eHa tPa3a, co e,D:HaKBH BOJIYMeHH O,D:opraHCKa

tPa3a, 3a BpeMe Ha eKCTpaKQHja O,D:5 MHHym H pH =
8,3.

nO,D:aTOQHO,D:OBHeHcnHTYBaaa ce npHKa:>KaHH
BO Ta6eJIaTa 11.

O,D:,D:06HeHHTe nO,D:aTOQHnpOH3JIerYBa ,D:eKa
KanaQHTeTOT Ha 1% paCTBOpO,D:LIX 65N e 355

mg/dm3 3a Cd(lI) H 110 m!fdm3 3a Zn(II), ,D:O,D:eKa3a
10% pacTBop e 630 mg/dm' 3a Cd(lI) H 240 mg/dm3 3a
Zn(II).

BJlujaHue Ha KOHQeHTpaQujaTa Ha eKCTpareHOT BP3
eKCTpaKII.HOHUOTnpoll.ec

3a CJIe,D:eae Ha BJIHjaHHeTo Ha KOHQeHTpaQHja-
Ta Ha eKCTpareHOT BP3 eKCTpaKQHOHHOTnpOQec ce
H3Be,D:eHHcepHja eKcnepHMeHTH npH CJIe,D:HHBeYC-
JIOBH:eKCTpaKQHja co 0,01%, 0,10%,1,00%,3,00%,
5,00%, 7,00% H 10,00% pacTBop O,D:LIX 65N, npH
nO'ieTHa KOHQeHTpaQHja Ha Cd(lI) O,D:55,0 mg/dm3 H

Zn(lI) O,D:30,0 mg/dm3,0,D:HOC Ha tPa3HTe Vaq:Vor=
1 : 1, BpeMe Ha KOHTaKTnOMefy ,D:BeTetPa3H O,D:5
MHHYTH H pH = 8,30.

,L(06HeHHTe nO,D:aTOQHce npHKa:>KaHHBOTa6e-
JIaTa Ill.

O,D: ,D:06HeHHTe nO,D:aTOQHce rJIe,D:a ,D:eKaco

3rOJIeMYBaae Ha KOHQeHTpaQHjaTa Ha eCTpareHOT,

so
- In

4a
Cd

30

zo

10

10 to;n

CJI.2 3aBHcHocT Hil OJlHOCOTH,1pacnpeJleJl6a (D)
OJl BpeMeTO Ha KOHTaKTOTMety JlBeTe (1)83U

ce 3rOJIeMYBaaT O,D:HOCOTHa pacnpe,D:e,D:eJI6aTa H
CTeneHOT Ha H3BJIeKYBaaeTO, npH IlJTO HajBHcoK
CTeneH Ha H3BJIeKYBaae H HajroJIeM O,D:HOCHa pac-
npe,D:eJI6a ce ,D:06HBaaT npH eKCTpaKQHja co 10%
paCTBOpO,D:LIX 65N. ,L(06HeHHTe nO,D:aTOQH3a napa-
MeTpHTe Ha eKCTpaKQHjaTa co 5% pacTBop O,D:eKC-
TpareHT nOKa:>KYBaaT,D:eKaTOj, HCTO TaKa, MO:>Ke,D:ace

HCKOpHCTH 3a npaKTH'IHH QeJIH, aKO eKOHOMCKHOT

MOMeHT Toa ro HaJIO:>KYBa.

BJlujaHue Ha KOHII.eHTpaQujaTa Ha peareHCOT 33

peeKCTpaKII.llja BP3 CTeneHOT Ha peeKCTpaKII.llja

HcnHTYBaaaTa ce H3Be,D:eHH npH eKCTpaKQHja

Ha nO'leTHHOT paCTBOp co KOHQeHTpaIJ.Hja Ha Cd(lI)

O,D:55,0 mg/dm3 H Ha Zn(lI) O,D:30,0 mg/dm3 co 10,00%

pacTBop LIX 65N, npH O,D:HOCHa tPa3HTe Vaq : Vorg =
1 : 1. BpeMe Ha KOHTaKT Mefy ,D:BeTe tPa3H 5 MHHYTH
HpH = 8,5.

OpH OBHe YCJIOBHce H3Be,D:eHH'ieTHpH eKe-
TpaKQHH. no ceKoja eKCTpaKQHja paCTBOpOTce pe-
eKCTpaXHpa TPH naTH no 10 MHHYTH,co paCTBOp O,D:
H2SO 4 co CJIe,D:HHBeKOHQeHTpaQHH: 50,0 g/dm3, 100,0

g/dm3, 150,0 g/dm3 H 200,0 g/dm3, a pe3YJITaTHTe O,D:
HcnHTYBaaaTa ce npHKa:>KaHHBOTa6eJIaTa IV.

Ce nOKa:>Ka,D:eKaKOHQeHTpaQHjaTa Ha CYJItPaT-
HaTa KHCeJIHHa npaKTH'iHO HeMa BH,D:HOBJIHjaHHe
Bp3 CTeneHOT Ha peeKCTpaKQHja Ha Cd(II), ,D:O,D:eKa
npH peeKCTpaKIJ.Hja Ha Zn(lI) 3roJIeMYBaaeTO Ha
KOHQeHTpaQHjaTa Ha H2SO 4 ,D:OBe,D:YBa,D:OcJIa60 3ro-

JIeMYBaae Ha HerOBHOT CTeneH Ha peeKCTpaKQHja.

PeeKCTpaKIJ.HjaTa MO:>Ke,D:a ce H3Be,D:e co H2SO 4 co
MaceHa KOHQeHTpaQHja O,D:100,0 ,D:O200,0 g/dm3, BO

3aBHCHOCT O,D:TeXHOJIOIlJKHTe 6apaaa KOH peeKc-

TpaKTHTe, a IlJTO e BO ,D:HpeKTHa BpCKa co HHBHOTO

BpaKaae BOTeXHOJIOIlJKHOT npoQec.

OpH TpHCTeneHO peeKcTpaxHpaae npaKTH'IHO

HanOJIHO ce H3BJIeKYBa Cd(II) H Zn(lI) O,D:opraHCKa-

Ta tPa3a. 00 peeKCTpaKQHjaTa eKCTpareHOT nOBTOp-

HO ja ,D:06HBa cBojaTa eKCTpaKQHOHa cnoc06HOCT.

BuII.Chem.TechnoI.Macedonia, 10, 1-2, pp.63-68(1991)
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Ta 6 e JI a I I. llpoMeHa Ha KOHl(eHTpal(ujaTa Ha MeTa.rlHUTejOHU BOopraHCKaTa t/Ja3aBO 3aBUCHOCT

0,4 HHBHaTa KOHl(eHTpal(uja BOpaMHOre)[CHaTaBOJ/.eHat/Ja3a(U30TepMa Ha eKCTpafl(Hja).
MaceHaTa KOHl(eHTpal(Hja Ha nO'feTHUOT paCTBOp e: '(:d(II) 1= 55,00 mg/dm ..

~11(II) I = 30,00 mg/dmJ ; tCKcrp= 5mil1

Ta 6 e JI a I I I. 3aBUCHOCTHa OJ/.HOCOTHa pacnpeJ/.eJl6aTa (D) U CTeneHOT Ha U3BJleKYBaJ-be(E)
Ha Ka,4MUYMUl(UHK OJ/.KOHl(eHTpal(ujaTa Ha eKCTpareHTOT LIX 65N.

MaceHaTa KOHl(eHTpal(uja Ha nO'feT1jUOT paCTBOp ~:Y ICd(II) I = 55,00 mg/dm3;
YI 21(11) I = 30,00 mg/dm ; tCKcrp= 5 m/ll; Vaq: Vorg= 1: 1

I'Jlac. xeM. TeXHOJl. MaKe.l101IHja, 10, 1-2, CTp. 63-68 (1991)

MaceH y.n:eJI YaqCd(lI) YorgCd(lI) YaqZn(lI) YorgZn(lI)
w(LIX 65N) Vaq : Vorg pH D ICd(lI) I DIZn(lI)I

(%) (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3)

1 : 1 8,10 1,50 53,50 35,67 1,00 29,00 29,00

2: 1 8,30 3,00 82,00 34,67 2,50 47,50 22,00

3: 1 8,35 5,00 124,00 30,00 4,00 67,00 19,50

5:1 8,40 7,50 180,00 31,67 6,50 77,50 18,07

1 7: 1 8,20 10,00 215,50 31,50 12,50 103,30 9,80

10: 1 8,45 15,00 275,00 26,66 15,50 105,00 9,35

15: 1 8,30 22,00 340,00 22,50 18,50 110,00 9,32

20: 1 8,40 35,00 355,00 11,43 22,00 110,00 7,27

50: 1 8,50 47,00 355,00 8,51 26,50 110,00 6,60

1 : 1 8,30 1,10 53,90 49,00 0,50 29,50 59,00

2: 1 8,45 1,50 90,50 71,33 1,10 55,00 52,54

'3: 1 8,35 2,50 130,00 63,00 2,00 93,00 42,00

5: 1 8,30 5,50 244,00 45,00 3,50 116,30 37,86

10 7: 1 8,10 8,50 325,00 38,29 5,20 147,00 33,38

10: 1 8,40 12,50 425,00 34,00 8,00 175,40 27,50

15: 1 8,30 20,00 545,00 26,25 15,50 215,00 14,03

20: 1 8,35 32,00 625,00 14,38 21,00 235,00 8,57

50: 1 8,20 47,50 630,00 7,89 26,00 240,00 7,69

MaceH y.n:eJI YaqCd(II) YorgCd(II) D E(%) YaqZn(II) YorgZn(II D E (%)
w(LIX 65N) pH 01(11) Cd(II) Zn (II) Cd(lI)

(%) (mg/dm3) (mg/dm3) (mg/dm3) (mg/dm3)
0,01 8,20 5,50 49,50 9,00 90,00 5,50 24,50 4,45 81,67

0,10 8,25 4,00 51,00 12,75 92,73 3,30 26,70 7,57 89,00

1,00 8,30 2,75 52,25 19,00 95,00 2,20 27,80 12,64 92,66

3,00 8,35 2,00 53,00 26,50 96,36 1,40 28,60 20,43 95,33

5,00 8,30 1,50 53,50 35,66 97,27 1,10 28,90 26,27 96,33

7,00 8,35 1,40 53,60 38,29 97,45 0,90 29,10 32,30 97,00

10,00 8,40 1,20 53,80 44,83 97,82 0,75 29,25 39,00 97,50
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Ta 6 e JIa I V. BJ1ujaHue Ha KOHLleHTpaLlujaTaHapeareHCOT3a peeKCTp:1Kl!uja(H jiG 4) BP3 CTeneHOT

Ha peeKCTpaKl!uja. nO'lerHara MaceHaKOHl!eHTfaLlujaHa opraHCKara (jJa3ae:
yICD(l/)1 = 659,OOmg/dm3;yIZ/!(lI) I = 283,OOmg/dm;tcKCTp=3 .!Om;/!; Vaq:Vorg= 1:1

3AKJIY40K

On.n06HeHHTe pe3YJITaTH Mome na ce 3aKJIY~1H
.neKa eKcTpareHoT LIX 65N Mome co ycnex na ce
KOpHCTH 3a eKCTpaKl.mja Ha Zn(II) H Cd(II) o.n
oma.nHHTe HH.nYCTPHCKHpaCTBopH. HajroJIeM OJ],-
HOCHa pacnpenen6a (D) H HajroneM cTeneH Ha
H3BJIeKyBal-be(B) ce .n06HBaco 10% LIX 65N, npH
pH = 8,10- 8,50, 3a BpeMe o.n 10 MHHYTH.

Ho, 33 npaKTH'-IHHUeJIH, 3apa.nH eKOHOMH'I-
HOCT,Mome na ce KOpHCTHH 5% paCTBOpo.n eKC-
TpareHT HBpeMeo.n5 MHHYTH,npH wTocen06HaaaT
coceM 33.l10aOnHTeJIHHpe3ynTaTH.

PeeKCTpaKUHjaTa Mome .na ce H3Bene co cyn-
cl>aTHaKHcenHHa co MaceHa KOHueHTpaUHja o.n 100,0
no 200,0 g/dm3. Co TpHcTeneHo peeKcTpaXHpal-be,
npaKTHt!Ho HanOJIHOce H3BneKYBaaTZn(II) H Cd(II)
on opraHcKaTa cl>a3a.no peeKCTpaKUHjaTa, eKCTpa-
reHOT nOBTopHO ja no6HBa cBojaTa eKCTpaKUHOHa
cnoc06HOCT.

npeJ],JIOmeHaTa nocTanKa Mome co ycnex J],ace
KOpHCTH3a OTCTpaHYBal-be Ha Cd(II) H Zn(II) on
OTnaJ],HHTeHH.nYCTPHCKHpacTBopH, liJTO npeTcTa-
aYBa BHL{eHnpH.noHec 3a eKonorHjaTa.
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Summary

EXTRACTION OF ZINC AND CADMIUM FROM WASTE INDUSTRIAL SOLUTIONS

Ratka Milo~evska, Simka Petrovska-.Jovanovic*
Faculty of TccJmology alld Melallurgy, 1he "Kiril i MelOdil' UlliI'ersilY, Skopje, Macedollia

./nJ'tiulte of Chemistry, Faculty of Sciences, The "Kiril i Metodil' University, Skopje, Macedonia

The optimal conditions for the extraction of zinc
and cadmium from waste industrial solutions by means
of the extractives LIX 65N (2-oxy-5-nonyl-benzoephe-
noxym) have been investigated.

The highest degree of extraction (E) and the
greatest ratio of distribution (D) exist during extrac-
tion with 10% LIX 65N, pH = 8,10 - 8,50 and the time

of 10min. By means of three stages of reextraction with
the concentration of H2SO4from 100,0 - 200,0 g/dm3,
the extraction of cadmium and zinc from the organic
phase is almost total.

The determination of the concentration of cad-

mium and zinc is carried out bymeans ofspectrophoto-
metric and complexometric method.

Bull.Chem.Technol.Macedonia, 10, 1-2, pp.63-68(1991)

Y(H2S0,,) YICd(II) y IZn(II) E(%) E %)
(mg/dm3) (mg/dm"') (mg/dm"') no I peeKCTpaK.

I II III I 11 III Cd(II) Zn(Il) Cd(II) Zn(II)
50 645 2,5 0,3 265 2,4 0,6 98,30 94,69 97,87 93,64

100 648 2,0 0,4 268 1,8 0,8 .98,69 95,61 98,33 94,70

150 652 1,4 0,3 275 2,5 0,7 99,19 98.30 98,93 97,17

200 651 2,2 0,8 277 2,1 0,4 99,24 98,76 98,78 97,88


