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ABSTRACT. The electrochemical behavior of 2-Amino-1-cyclopentene-1-dithiocarboxylate
(acdc) was investigated by the use of polarography, cyclic voltammetry and cathodic stripping

rlr

voltammetry at glassy carbon electrode. In this study, it was found that the dimer of the acdc
was deposited on the glassy carbon electrode via one-electron oxidation process at +0.25V  vs.
SCE. The ring formation between two dithio group occurs along with the elimination of one sulfur
atom. The elimination of sulfur atom occurs via two electron oxidation process at +0.8V vs. SCE.
The most sensitive cathodic stripping peak due to the formation of the dimer was observed at
—0.85V vs. SCE. The peak relationship between current and concentration was fairly linear in
the range of 3xX107°~1.0x107M. The preconcentration procedure enhanced the sensitivity about
100 times for the analysis of acdc using diffusion current. Detection limit was found to be 2.5X
10-"M and relative standard deviation was +£4.1% at 5.0%x107°M DC polarography.
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Fig.1. Linear sweep voltammogram of acdc at 0.1M
NaClO, .
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Fig. 2. Effect of acdc concentrations on cathodic
strrpping peak height at 0.1M NaClO,
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Fig.3. Effect of pH on acdc polarogram(5x1074M
acde). (a) 0.1M NaClO,. (b) pH=6.0; 0. 1M citric
acid-Na,HPO,. (c) pH=2.65; 0.1M citric acid-
NazHPO4.
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Fig. 4. Cyclic voltammogram of acde (1x10"3M
acde, 0.1M NaClO4, scan raie=70mV sec). (1)
first scan. (2) second scan.

ol & acde A, ¥ L s AFHE E
A9 As-ZPute ¥y EL 0. 1M-NaClO,
S AAANA =2 gt zAERAT. o] W AL
3} AR =02 glassy corbon o] o,
NFEAToEE /938t AF (0. IM-LiCl/e}
AE gd) zelz Aoz HFHE AL
gl acded] AJA AFE £ AG-AF F
A ez zAE . e AdelA +0.17V,
+0.55V, +0.74V 2 +0.98V 2] 43} sjolz
E d9doen —0.4V, —0.64V 2 —0.95V ol A

%ﬂ ol =2 E dth, A7 A +0.17V Y A3t

o

—_—

2% 94 A A% 9oz 144
ulgol g FQdl o, FAESEE 20mV/sec
g o, o] ukgo th&3te F JAolas o
o H ok (Fig.5).

o] Ag e 14 Aslubgo] A= o
&3 e Hgrjgd fole] ¥kt 2ol
AL & F AA

o} 714} dithio 7Jol ] ge] A7lE FAE acde

9l 7o} dithio 7] & ZE pde 49 A% 94 of
NH, NH
S ere P
O SERCTI



42 2-Amino-1-cyclopentene-1-dithiocarboxylate 8 ¥4 # A 34k

. Current{uA]

1.0 05 [¢] -25 -1.0 -1.5
E {V vs. Ag/AgCl)

Fig.5. Cyclic voltammograms of 1x1073M acdc(0.1
M NaClO,/acetone) with glassy carbon electrode. a)
initial anodic scan at +0.00V vs. Ag/AgCl; scan
rate, 100mV/sec. b) initial cathodic scan at 40.00V
vs. Ag/AgCl; scan rate, 100mV/sec. c) formation of
radical anion; scan rate, 20mV/sec.
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and deposition product at +0.45V, +0.8V (vs. Ag/AgCl in
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E. Ec Ec at +045V at +0-8V
r P P E,. E,. E,. E,.
+e
NH2C5H6C52 — NHngHsCSz' +0.17V RXN. 1
—e
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Fig.6. The cyclic voltammograms of 1x1073M acdc
(0. IM NaClO,/acetone) according to the change of
initial scanning voltage. ((a) —0.1V (b) +0.45V
(¢) +0.6V (d)+0.8V (e) +1.2V); scan rate is

100mV/sec.
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Table 2. The peak current of 5x107*M acdc at

~0.4V and —0.67V vs. Ag/AgCl in the presence of
1X1075M sulfur atoms

peaks
compou nds first peak second peak

Epe (V) 4 (WA Epe (V) ine(uA)

acde only | —0.4 20| -0.67 3.5
+sulfur 5ml ‘ —0.4 31| —0.67 5.0
+sulfur 10m! E ~0.4 3.8| —0.67 6.4
+sulfur 20m! 1 —0.4 6.0| —0.67 12.0
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Fig.8. Effect of pH on acdc cathodic stripping peak
height (1x10°M acdc). (a) pH=6.0; 0.1M citric
acid Na,HPQO,. (b) pH=4.5; 0.1M citric acid/Nag-
HPO,. (c) pH=2.65; 0.1M citric acid NayHPO,,
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Fig.9. Effect of scan rate on acdc cathodic stripping
peak height at 0. 1M NaClO4(2X1075M acdc, rotating
rate=660rpm, deposition time=8 min).
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Fig.10. Calibration curve of acdc cathodic stripping
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/sec, deposition time=14min. rotating ime=880rpm.

Table 3. Effect of interfering materials

. E ratio of
Compounds Zp(uA) (vs. xosce) interference
acde only 21.8 | —0.85
dpa : acde
0.5:1 20.2 | —0.85 0.07
1:1 18.6 | —0.85 0.15
2:1 16.4 | —0.85 0.25
3:1 14.8 | —0.85 0.32
acdc only 22.1] —0.85
+gelatin 0. 5ml 21.1| —0.85 0.05
+gelatin 2m! 19.2; —0.85 0.13
acde only 21.71 —0.85 __
+cy8tine 21.8 | —0.85
acdc only 21.5| —0.85 0.87
+copper 2.8 —0.85
acdc only 22.0) —0.85 _
+spdc 21.8 | —0.85

£ 7}A dpa, icde ¢} Cu(ID)E acde §Ho 7}
Bte] dola Fold HEE 2ARINY. 2 2
3% Table 3 teb i At 0. M NaClOgE A A

4 w7t F2 o
A Az AHE3ted & Az7HE 30%, 4% A
25 +0.8V, FAFSEE 20mV/see, 3 A F5
5 770rpm 22 F32 5x107*M acde ol =3}
3 A% aE dol¥ Z 7 pde & acde o =
& Holzdfel a4 adst vhebbA gk
o] A& pdert o] FAE PA ek EAtE AT
of Faho} lojuvba] ¢kr] affelth  0.005%
gelatin & 0.5m/ 7} & =} acdc =k 24 =}
9] Folzrwct 5.6%, 2ml & 7L o 12.4%
o Holzm Eol7} FHAFHUT ol H-& gelatin
o] Alwl FAAZAH acded FRAE A7
o Fojeby YzEth dpad A$ 2.5X107M
APE WHE 7.3%, 5x10- & 7ML #=HEe
14.7%, 1X1073M & 7191 S ol 24.8%2 7
oz Fold zhart deojytnt z{xz Culll
S acdeo 0.5:1, 1:1, 2:12 A4 &
= Holzd Folrt Fapy] ubE 4G
X9 wiFtE AR AHE wheh 720

¥
Al Folz golof J TS vlAE AL 4%
c},

g A
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