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£ 2k 80X107*M catecholo] £33l 50X 1072 M g 24t AA) el A Sl Lol A vl e} 4334T
w7 AGHFHLE AZokge] v|FEAE FASA ppb FEL] ZYoNME HEAT 1202, HEAS]
~09 volts, F345 100 Hz¥ wf 713 Aysidrk Feje o Hel& 2& F4o 2o Add EAzlox
FEoleo) L x| ok AZvpEe] F4o] Ysshedvth AL 040 ppbeli A 2.0 ppm HH 742 F 3}
2A0M-g Hgen, 23384 0080 pphelslet. o] WS EAAT] FE st F7] dFel v A
2oby 246 $-83tgin.

ABSTRACT. The determination of trace level germanium in 50X 10~*M perchloric acid supporting
electroyte solution containing 8.0X107?M catechol has been investigated by the square wave anodic
stripping voltammetry. The optimum conditions in determination of germainium were as follows: deposi-
tion time; 120 sec, deposition potential; —0.9 volts vs, Ag/AgCl and frequency; 100 Hz. The determination
of germanium was possible regardless of coexistent ion such as copper, lead and silicon. Calibration
curve was shown a good linearlity in the range of 0.40 ppb to 2.0 ppm and the detection limit was 0.080 ppb.
This method was useful for trace level analysis germanium due to the short analysis time and higher
sensitivity.
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Fig. 1. Typical peak current of Ge(TV} in 1.0X107'M
HCIO, without catechol. Scan rate: 200 mV/sec, depo-
sition E: —0.9 volts, deposition time: 120 sec. A: in
only 1.0X10~' M HCIO, supporting electrolyte, B: ad-
ded 50X1072M HCIO, and 1.0 ppm Ge(IV).
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Fig. 2, Typical peak current of Ge(IV) in 1.0X107' M
HCIO, with 0.08 M catechol. Scan rate: 200 mV/sec,
deposition E: —0.9 volts, deposition time: 120 sec.
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Fig. 3. Effect of the catechol concentration on the
SWASYV peak current for 10 ppb (ng/md) Ge(IV} solu-
tion containing 50X10-2M HCIO,. Scan rate: 200

mV/sec, deposition E: —09 volts, deposition time:
120 sec.
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Fig. 4. Shift of peak potential with catechol concent-
ration for 10 ppb (mg/mi) in 50X 10°2M perchloric
acid. Scan rate: 200 mV/sec, deposition E: —0.9 volts,
deposition time: 120 sec.
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Fig. 5. Variation on the peak current with perchloric
acid concentration for 10 ppm (ng/mf) Ge(IV} contai-
ning 8.0X 1072 M catechol. Scan rate: 200 mV/sec, de-
position E: —0.9 volts, deposition time: 120 sec.
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Fig. 6. Shift of peak potential with perchloric acid co-
ncentration for 10 ppb (ng/mé) Ge(IV) containing 8.0X
1072M catechol. Scan rate: 200 mV/sec, deposition
E: —09 volts, deposition time: 120 sec.
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Fig. 7. Effect of deposition potential on the SWASV
peak current for 10 ppb {(ng/m/) Ge(IV) containing 5.0
X 1072 M HCLO, and 8.0X 1072 M catechol. Scan rate:
200 mV/sec, deposition E: —09 wvolts, deppsition
time: 120 sec.
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Fig. 8. Effect of frequency (Hz) on the SWASV peak
current for 10 ppb (mg/m)} Ge(IV) containing 5.0X
1072 M HCIQ, and 8.0x1072M catechol Scan rate:
200 mV/sec, deposition E: —09 volts, deposition
time: 120 sec.
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Fig. 9. Effect of deposition time on the SWASV peak

current for 10 ppb (mg/m/) Ge(IV) containing 5.0X

1072M HCIO, and 8.0X10°2M catechol. Scan rate:

200 mV/sec, deposition E: —0.9 volts, deposition

time: 120 sec.
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Fig. 10. Eifect of coexistent ion on the SWASV peak
current for 10 ppb (mg/md) Ge(IV) containing 50X
1072 M HCIO, and 8.0X1072M catechol. Scan rate:
200 mV/sec, deposition E: —0.9 volts, deposition
time; 120 sec. 1U: 5.0X107? ng/m/ Cu(ll), 2U: 50X
107! ng/ml PiII).
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Fig. 11. Calibration curve for square wave anodic st-
ripping voltammetric determination of Ge(IV) contai-
ning 5.0X1072M HCIQ; and 8.0X 1072 M catechol in
an optimum condition. Deposition time: 120 sec, fre-
quency: 100 Hz, scan rate: 200 mV/sec, deposition po-
tential: —09 volts.

Table 1. Recurrence of the SWASV peak current for
4.0X1072 ppb (ug/) Ge(IV) in solution containing 5.0
X1072M HCIO, and 80X 1072 M catechol in an opti-
mum condition

Exp. No Current(nA) Exp. No Current (nA)

1 140 E° 8 160 E°
2 130 E° 9 150 E°
3 130 E° 10 150 E°
4 150 E° 11 140 E°
5 140 E° 12 130 E°
6 130 E° 13 130 E°
7 150 E° 14 140 E°
Mean+ SE 141+ 003 nA
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&= HHE Byow, ppb Il A=vlEe
EE CgeZ 811 SE 292 ARgnAd)e2 ¢ o
g3} 2 Nog

$=231Cge+049

Qo) &}} o] FAA HAE AL 0.080
ppbol 2} 7| 7] A A o] w2z Zv)zke] A A
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Table 2. Contents of germanium in natural hermit
leaf

Sample Contents of Ge(IV): pg/g (ppm)
A 3857
B 49.3
C 19.7

*A: purchased as vegetables from supermarket in [-
ri city. B: offered from National Institute of Forensic
Science. C: offered from Medical School of Wonkwang

University.
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Fig. 12, Typical SWAS voltammogram for extract of
natural hermit leaf in 5.0X 1072 M HCIO, containing
8.0X 1072 M catechol. Scan rate: 200 mV/sec, deposi-
tion E: —0.9 volts, deposition time: 120 sec.
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