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2 9. Mercaptoacetic acid o] §51] FAA AWAT RO v129] AZrher g Hakale e
T3kt o)uf A x)A s)A-L 0.25 M NaCl 8- (pH 6.0y AH-3}19337, mercaptoacetic acid®] FE= 5.0x107°
Me] B 22 FH3lo] Ag st Ge(IV)-Mercaptoacetic acid ZH2-2] ¥-9-2] A= ~1.402 V vs. Ag/AgClel| A
vepdol. 2520 292 Ao v]A]& NaCl®] 5%, mercaptoacetic acid &} 5%, 4 X715 tfsle] A8}
it} =3, Amberlite IRC-718 o) E $%] & o} o] 252 ¥ Ge(IV)E Fe]sted] A-8-385ic}.

ABSTRACT. The adsorptive stripping voltammetric determination method of trace germanium (IV) using
mercaptoacetic acid as a ligand was studied. Optimal conditions were found to be 0.25 M NaCl solution (pH 6.0)
containing mercaptoacetic acid concentration of 5.0 10”¢ M. The peak potential appeared at — 1.402 V vs. Ag/
AgCl. Effects of sodium chloride concentration, mercaptoacetic acid concentration, and accumulation time for the
complex of Ge(IV)-Mercaptoacetic acid on the peak current were studied. Amberlite IRC-718 chelating resin was

applied to the separation of Ge(IV) from other metal ions.
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Table 1. Tolerance limit to diverse ions on the recovery
of 2.5 mg Ge(IV)

Tolerance limit (ppm) Foreign ions

15 Ca(ll)
10 Sm(IIl), La(Ill), Mg(II)

Pb(II), Ni(Il), Zn(II), Cu(ll)
1 Cr(III)
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2 pH 1~32 hydrochloric acid-potassium hydrogen
phthalate ® pH 3~6L acetic acid-sodium acetate-2-
o]-&3}led A F3}9d L, pH 72 potassium dihydrogen
phosphate-sodium hydroxide S o]-&-3}od A8} c}.
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Fig. 1. Absorption spectra of mercaptoacetic acid and

Ge(IV)-mercaptoacetic acid. Ge(IV); 3.0 mg/L, Mercap-
toacetic acid: 1.0x 107* M, pH 6.0.
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Fig. 2. Adsorptive stripping voltammograms of (a) Mer-
captoacetic acid, (b) Ge(IV), (c) Ge(IV)-Mercaptoacetic
acid at pH 6.0 in 0.25 M Sodium chloride medium. Ge
(IV): 0.5 mg/L, Mercaptoacetic acid: 1.0x 10°M.
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Fig. 3. Effect of NaCl concentration on the adsorptive

stripping voltammetric response of 2.0 ppm Ge(IV) at

pH 6.0 in 1.0x107°M Mercaptoacetic acid medium.

time of adsorption: 60 sec.
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Fig. 4. Effect of accumulation time on the adsorptive
stripping voltammetric response of 2.5 ppm Ge(IV). con-
dition: 0.25 M NaCl, 5.0x 10°° M Mercaptoacetic acid,
pH 6.0.

mercaptoacetic acid7} A= FH o] 325 53} 4
g oA BN WEo 2 42he.

wzbA] B Al o4& mercaptoacetic acid®] FE
£ 50%x10°* M2 314 3}e] A3t

ENA|IZ2tT} FASEL| HE F4 A7t E
ARA A7 W3 dotrr] #std 025 M
NaCl Az A s]A"el4 5.0x10°® M mercaptoacetic
acid®} 2.5 ppm Ge(IVYE A71g ¥, 24 A7He
10~100 2742] WskAl7|dA A5 AR A&
2A3te] Fig. 4ol vhehieinh. Fig. 4ol BE, 3
A A2he 252 AEsb Ausielen, 402 o)Akl
Ae 238 ide S B Fed ole
402 o) FoAE FAE T o)A Aot g F
e FEo] $8% £207 ARHY] gEd A 2
o} b, B Al eldE 3 A7k 2528 34
ste] Ayt

FAREEA AR SN Foe 2R 9o
of FAEE S 10~100 mV/secE W3AIA 74
a2 AFgke] WaE A9 e, 50 mV/secoll A
2A7hEsL ARl 7 Bokeh & AdelrE
FAEE 2 50 mV/secE A 3ta AF st}

U, AEsH W FEYE. AE7A 71 A
o 24 zAsl F497 AYAFLEE Ge
VY& Akslgdl. Ge(Iv)g] 55 0~3.0 mg/L7}

1999, Vol. 43, No. I

. |
(B)
4
- (ALg
- L
€
£
3 21 A
1
o0~ T T T T T T T T T T
00 05 1.0 15 20 25 30
Ge(lV) Concentration [ mg /L }

Fig. 5. Calibration curve of (a) Ge(IV), (b) Ge(IV)-Mer-
captoacetic acid. condition: 0.25 M NaCl, 5.0x 10°°M
Mercaptoacetic acid, pH 6.0.
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£ olg3tainh AYS Fol £99F £Ae F2u7)
AAFH o2 ¥M317] sl malonic acid®] ¥
= WSt wpE A {o WskE F]lsteio} g}

Ge(IV)?] $%E 2.5 mg/L, XA 3|23l NaCle]
TEE 025 M, pHE 6.00.2 AdASA §A 52,
Mercaptoacetic acid 5.0 X 10" ® M, malonic acid?] =
EE 1.0x1072 M~1.0x 10> M7}x] s} 7]5 A
g9 A{el WiE AN 24 A,
malonic acidg A }slH AFH 7Y Zo)ek= A
F& Holr, 1.0x107* M ¥E F-2X 71 &
AFEE Jehiddeh &, ool AY A=
malonic acid& AF8-3le] AL LejdS T A
HAFHLE AL S HAET)

Amberlite IRC-718 chelating resin0] 2|8t Ge
av) 22l. F237 AFAFHEoR Ge(IV)yS A
Fal7lel $A whalo] & AA3}t] 215t Amber-
lite IRC-718 A o) E A& o] L3} Faal= o

100
0
Pb‘/./. l
00
o]
"l / / 0/07
o /
® Nlo/ o

Sorption (%)
8
<
\
®
\e\

~N ——G—e’—— — R —n ﬁ
20 Cr/

4] A 1 1 1 1 1
2 3 4 5 8 7 8
pH

Fig. 6. Sorption capacities of metal ion on Amberlite
IRC-718 chelating resin according to pH change. Metal
solution: 2.5 mg/5S0 mL, Resin taken: 1 g, Shaking time:
24 hr
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Fig. 7. Sorption capacities of metal ion on Amberlite
IRC-718 chelating resin according to Malic acid con-
centration. Metal solution: 2.5 mg/50 mL, Resin taken: 1
g, Shaking time: 24hr, pH: 3.5
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Fig. 8. Elution curve of Ge(IV), Cr(Ill), Co(Il), Ni(II)
and Pb(Il). Loading: 2.5 mg of Cu(Il), Cr(II), Co(ll), Ni
(I1) and Pb(Il) in 25 mL, pH 3.5 Elution: 1.0x10 > M
Manolic acid and 1.0 M HCI solution.
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