ANALYTICAL SCIENCE & TeCHNOLOGY
Vol. 10, No. 5, 197
Printed in the Republic of Korea

ClE|E 25382 BullFaddn F45 SEH2L)
EEZXE Zolofl ciigt el A FHHE

HBA- . A B|M~ . LG
« 2o e Abed shateh o xped shap
qio) a5z Aped o) eho o 3363}
= pofdj ot o 8 }etx}
(1997. 6. 2. =)

Extraction Equilibria and Analytical Application of Metal-Dithizone
Complexes( [[) Partition and Extraction Equilibria into Chloroform

Yoon-seok Choi***, Hee-Seon Choi**, and Young-Sang Kim*'

*College of Science and Technology, Korea U niversity, Jochiwon, Choong-Nam 339-700, Korea
*Department of Chemistry, The University of Suwon, Suwon P.O. Box 77, Korea
*=*Department of Chemistry, Korea University, Seoul, 136-701, Korea
(Received Jun. 2, 1997)

22k Co(ll), Cu(ll) % Zn(ll) o] &4 e &g Lo F2she A dAY o] =] &
el AR 3 AbsIgth. 25T FRZEFo| % oJelEe] FEA 4T {714 Aloloi A
7K, /K @ 472x107 olgirt. & o) 25} r]E]Eo] AE-S YA4Y wo 2w E Buly
£ o) 43te AT F4-UE S 2HEo] 544 FREXE 4o Alo]ol A Fullsl = 3]
2] 3EEL Co(ll)E 75 pH 80614 92.3%0) 3, Cu(ll)8] 75 pH 4.0014 97.1%¢°],
Zn( 1) pH 7.0 oA 99.0%24 HAzHE veblglch 22l 3] Ay zAstely Co(ll),
Cu(ll) % Zn(I)o)-&el 3t F2ATF AA3lHrt

Abstract : The several fundamental parameters on the solvent extraction of Co(ll ), Cu(1Il)
and Zn( [l ) with dithizone were investigated. The value of KM/Kp of dithizone(at 25C) be-
tween an aqueous phase and a chloroform was found to be 4.72x1071%, And the mole ratios of
metal ion to dithizone in its metal complexes were determined by mole ratio method. The
extractibilities(%5) for metal-dithizone chelates were obtained from the extraction equilibria of
metal-dithizone complexes between an aqueous phase and a chloroform as follows. Co( [[) : 92.
3% at pH 8.0 : Cu(ll) : 97.1% at pH 4.0 and Zn( ) : 99.0% at pH 7.0. And also, in optimum
experimetal conditions the extraction constants of Co( 11}, Cu(Il) and Zn( 1) were examined.

Key words : dithizone, extractability, distribution ratio, extraction constant.

LME 7] 7HA g vdehie uwd Y W
¢ AT 2HA o] WHo|EAlE FoAoR
tiE]&(dithizone)& HAx 18709 35 o] &3} ) F4 0] 258 $olF2slm £YFe] 5 ol

370

o

A q

4o g



HElE F54E9 43y B4 $4(A2R) 2225 E S0 oy Bl R 359y 371

o) 23& R AR de] o] 83 U]

=g EE Bat ohzl 8-8 =FA) 5 (8 hy-
droxyquinoline) 3 -2 o] EME o] &-3le] o+
A2 Fé ol &E] FE B A AYAAE gol
Fozn AR Gl FFele] FEHEE 5
A7) Hgt & A 72 R e VA, T,
old-& #3l, F&37 sl g2 OelE AE &
g o] 43l 3o A% A delA g

a3 Jel&e o 7HA F2A& A8k 28
ol chgt 2ded] EM, 35E8 Y FEE5E F
A ElEst uE Fed AE B 5w gickd
HEHLZE Irving 5-& & Ao @3 Ui
A7 stoledl 9A clelEe Abshikgol a8 o7
g3’ = dEl&E) 2 FEXEEL ol 48R
%7) ol 449 e FEAE o] §3l 2
9 g Al =stech 8 B4, A #71 &
APEE JEE FEA S FA4AE 9
o], ¢4 o] pHE 33| 4sd +4Ad9] 1:1 3}
o] FAFE & T UL, o] F o]-8st] FFtH
QA wh oy F4 o] &g Al o SEslrti =
g lelE feAe] AR E A7 |IAE el F
&g Ao PP xd 4gE F 5 sleng o
o dgt Ag v, olels} e F5 ol Bl s
A3 & stede}’

HelE E-E YA s g rEe] +27 35 o)
LEE 1:2 8-S YAIA, &( 1), (1) %
gehE(0) 53 22 S5 | 25L& ol 8] #ter
EA S 4N pHY B2 T dEEo] —2
7te] AsHE 7HAEA = GE Helo FEE Y4
e A4 XA $qg vl g8

el &3} o)9] FXAE ALesle Lol ge) S5
E49q 9z vi7h]Fg sl F S5l Abe]a A
Yol e Fuld sl Fol o] Je|E AEE
HAY o A& yhs) Nz, £gt L
QL 2 F U B2 A3 o] &519] ol o
Ao F29A 9 FHEge Fro B FE2EEE QD
Tk

2ol e FEEsd AL FE VI A
& Bz t=2 A 243he 2 (pyridine) A
9] Ay wel et zA 228 & F7IR o
E 2 $2HEE F7MI7] A4 o BE P

Vol. 10, Na. 5, 1997

Zrevt AWHFAGA G e AF-g AR A5
W& o] 4317 & sl e}. 18

FH ol tElE3} o]9] 24 E A28l o7 B
A3 A8 Foll TR FH o)l eEE FHYE T e
ol o8 A7, AN AN FHe 2B
slo] Al 4 v A HellA FlEF 28 AV
A & o] &8l Wy EE W E sgot
A4 AeFste Wi JEl&E 143 e st
=3 QM AEeA FreFE B, F2shs ahyol
SETIE S B 2 g 3 2L o B WO ¥
A& 7ML QlE RAARAA E4 2 B 5
B4 0]2E& A& d8 tEES ol fEME
AHg-sle] FE3 off A gsle A7) gurs] Ay
L STk g o2 JESAT] UEEE Amberlite
IRA 4008 $ol& wipAlol) LA ¥ pHE b.
0~7.022 22 {3 HE §AE o, ¢ 5 oA
7HA EAE A4E FAA o 498 Belsln
45 o] o] FAR A=A FAE opR] AawH L
2 rEe] 2 UAEFTERYE o] 8-ale] &g
F AeFsly ot

a2y e 4 82 A sl E sA
W Adel o] - Aok D& XA 9ok o)
T g AAdsEe PHeE F§ o]l Y F
2] 24 2AEAS}, == dEEY FEAME
A sl F5 o) e g AYAE Fole A7)
s A=) fohd o] AP E FEHY
o] w7l E o] 24 HRhE tEl R HEAE
o)-g-ste] F&U AT Falo} Aot $-4-= Aot

gz ng $£8A3 {714 Aol Y YEEe §
xu|, 227, AE9 YARA, a5 A B
3 e 712A Q) ARE A e A 2& v}

&8 LAS= S9oA AT "Wart e, 5
5] 243 F4 o2& F28] A =A4¢ HH s
= Al A7t 983 Aot

wala] & ATl ME el QR o] FE5E o
g o8 71x] B4 selvgES 24 HEYoeH
F22XE Svld dig g P W 22y
Jraralgd ol

2.4 8



372 A - 84 - 39

2.1. Al 2}

Cu(ll), Zn(Il) ¥ Co(Ill)2g] FEZ4L Aldrich
Ale] 72 % ¥a-g 1:1 HNO; £ o2, old &
& P e 4 B8 101 HCl $9 08 o
1000z /mL A8 e, 8o me} o] 5
233 oA AlgEdch zeln dEE g
AldrichAl8] HE]&§ FE2 X Fo 3o gt 5
7 F=F gl e, o] 42 WA g dulc} W E
o} FA] AHgslgich ot £ Qe A8 BE
AlebEe B4 olalolglen], AL43 B2 14 27/
gt ¥ Millipore Milli-Q water system2 2 & A} g &
dAdt.

2.2.2] 7|

Fdg AAEFTESFEA(GF-AAS)E HGA400
programmer-& ¥ 91+ Perkin-Elmer model
23808 Apgstaes, &9 &5 PZ= Perkin-
ElmerAtAl et #A719) 24 27139 2 2209
z}zhe] Foll gt H A getg] o m, o] & Tuble 1
el it

UV/Vis #3357+ Shimadzu model UV 2100
€ AH4-#4ch pH 33 7] d& Tokyo Rikakikai
Al2] Eyela pH meter PHM 2000& A}4-3lo] RE £
o] pHE A8l 3, AME-3l7] &l 84 234
Ao FEHeieic)

C{E|Ee] XY : 22 X Fo)l =9 40X10°M t]
&4 20mLE F92dqr]e) @3, 0.1M HNO;ss}h
0.1M NaOH& A}8-3t«] pHE 3¢lA 1274x)2 =4
3 4 20mLE 718 ohS, By we] suy
AEE A&7 E A3l 1431 Bk BB F9ic)
AEel g A8 127 A F UV/ Vie $34F A
& A3t 24 605nmoll A f-714ke) FREE 24
ot E22EFo) 2 E|EY o) FFLAE
2HE AL 71 &7 F )43t 7)Aol 2 e
£9 F & AT o] F o) 43l BIxnuF Faly
o},
S5%Ee 2XY 4 4 59 F& o] 2o
£l 3l& 20mL 8- 2] pHE zhz}te] HH ez
248 ohg $iddr)d] @i, tjej@e) z+ F4 ¢
zo 10uE B sl S22 2% 49 20mLE 7}
3 F Arlg 1A AR EE] £ o8, 125
ot At 2L LA RE H A K2 YA}
FrEd o FIEE 3 YAt Fo}
e 5 ol &9 Frd Aag o $xul g 73
sirt.

EHEo| E@AT 9 F¥uE Q& Agubyely
EEEEFe < e|@&e FEE HAA PN
FES ¢ F 535y F¥EuE FU F o] B
Bl o] dlegk-g& HElE Fxe] digled diste] 223
o 229 FE453E T

2.3 ey
Table 1. Operating conditions and heating programs of GF-AAS.

‘ Co(1l) Cu(1l) Zn( 1)
Wavelength(nm) 241.0 324.8 2139
Current{mA) 13 30 30
Bandwidth(nm) 0.7 0.2 0.7
Signal mode Absorbance
Inert gas Argon
Tube type Pyrolytically uncoated tube
Drying(‘C) 110, [5], (5) 150, [5], (5) 110, [3], (3)
Charring(C) 1000, [10], (3) 800, [5], (5} 1000, [31], (3)
Atomization(T) 2650, [3], (3) 2600, (3], (8) 2330, (3], (4)
Cleaning(C) 2700, [3]1, (3) 2700, (3], (3) 2600, [3], (3)

Sample injection : Co and Cu ; 2041, Zn .

[ ] : Holding time
{ ) : Ramping time

10,4
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Fig. 1. UV /Vis absorption spectra of dithizone and its metal complexes in chloroform.

( 1) [Dithizone]=4.50x10"°M,
(1D [Co( T )] =5.09x107M, pH=8.0,
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(I [Cu(1)]=472x1075M, pH=4.0,
(V) [Zn( 1 )]=4.59%107°M pH="7.0.
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Fig. 2. The effect of pH on the log Dr of dithizone
between chloroform and agueous solution.
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Fig. 3. The effect of pH grlx-' the log Dr of metal-
dithizone complexes.
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Fig. 4. Plot on extraction percentage of metal-dithi-
zone complexes vs. pH.
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Table 2. Extraction constants of metal-dithizone 1071 o) g3},
complexes. 2. F5HEE AEe] 2xuE Audg Co(Ie
Metal ions Slope logKex pH 8.0, Cu(ll )& pH 4.0, 2223 Zn(1l )+ pH 7.0
Co(I) 1.987 —8585 AX f71422 7H we) ¥x3¢& 4 5 AT
cu(ll) 2.206 0.222 3. #3 pHell N 7z 45389 F28(%)& 78 4
Zn(1) 2014 5271 3} Co( )4 92.3%, Cu( )% 97.1%, R Zn( )&
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