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ABSTRACT. The electrochemical behavior of 2-Amino-1-cyclopentene-1-dithiocarboxylate
(acde) was investigated by the use of polarography, cyclic voltammetry and cathodic stripping
voltammetry at glassy carbon electrode. In this study, it was found that the dimer of the acde
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 -+(. 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 3x1075~1,0X107°M. The preconcentration procedure enhanced the sensitivity about
100 times for the analysis of acde using diffusion current. Detection limit was found to be 2.5X
10~"M and relative standard deviation was +£4.1% at 5.0x107*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,

— 1 3%107M -+ 1 2X1076M - 1 1X1075M
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Fig.3. Effect of pH on acdc polarogram(5X107*M
aede). (a) 0.1M NaClOg. (b) pH=6.0; 0. 1M citric
acid-Na,HPO,. (¢) pH=2.65; 0.1M citric acid-
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Fig.4. Cyeclic voltammogram of acde (1x10-3M
acde, 0.1M NaClQy, scan raie=70mV sec). (1)
first scan. (2) second scan.
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Fig.5. Cyelic voltammograms of 1X107M acde(0-1
M NaClO,/acetone) with glassy carbon electrode. a)
initial anodic scan at +0.00V vs. Ag/AgCl:i scan
rate, 100mV/sec. b) initial cathodic scan at +0.00V
vs. Ag/AgCl; scan rate, 100mV/sec. c) formation of
radical anion; scan rate, 20mV/sec,
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Table 1. The redox potential of acde, dimer,
acetone) on the glassy carbon electrode in acetone
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and deposition product at +90.45V, +0.8V (vs. Ag/AgCl in

a¢c d ¢ . dimeri? deposition product
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at +0.45V at +0,8V
B Epe Ee —x, Ey En  En
+e
NH;CsHeCS; == NHsCsHeCSp- |+0.17V RXN. 1
—e
2 NHCsHCS;, —
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Fig.6. The cyclic voltammograms of 1X10-3M acde
(0. 1M NaClO,/acetone) according to the change of
initial scanning voltage. {((a) —0.1V (b) +0.45V
(¢) +0.6V (d)+0.8V (e) +1.2V); scen rate is
100mV /sec.
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Table 2. The peak current of 5X10°M acdc at
~0.4V and ~0.67V vs. Ag/AgCl in the presence of
1x107%M sulfur atoms
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+sulfur 20m/ } -0.4

6.0 —0.67 12.0
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2 2388 Zasdd, olE AT IHALSETL
880rpm A o 2.5X107SM el A= 1280] A iz
AT o o3 F38 A7t gl7] ol

24 /-\.
. AN
/3

Curreni(ud)

L ]

-®
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Lr

0 4 8 12 16
Time ¢ qun
Fig.7. Effect of peak height vs. rotating rate and
deposition time (acde 2.5x10°M, 0. 1M NaClO, scan
rate 20mV/sec). (J) 880rpm. (C) 660rpm. (A) 440
rpm. (@) N, purge,

2 Z7A A9 AL E N, hg 7
A AL A9} 440rpm, 660rpm 880rpm o2 ¥ 3}
7w A Hola arg A% AHE Fig. 70
depli ek, Np ghe- B714A 4% Az¢ #
2ok AL AN HEAA& A9 Ho}
agolrt A3 UM E ¢ 5 U A7
A SxF UM Felay =zt F
atet7h 880rpm ol 48] HFEEAA of o] F
7hahz] ohakeh wWEtA o] AFxAGA S AE
A7k 148, A3 A $E& 880rpm o] H A
Z70] g},

33 pH ¥9& 2437 A pHE ¥4
A AHA AEAH &5 FAE 4% AHE
Fig.8% Fig. 90 Yebiiel, Fig. 8ol My
vio} 7ro] pH2.6500 M —0.85V & §F3 3o
a7k vebhdA gkeh, F o] pHal A& —0.5V,
—1.05V, —1.26V 2| Alg 2of A o]z e}
obd w3k 9 ez doFHrt, oA
& pH 4Qo 4 acdc 8] o] @A Aol oy
A7 A golet, 2t pH 7L 6,022 FobA
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A sy g Hejae oAl —0.85V e A
dul g @o)art ArA He) Aol FEA
g} olwle] Jo)a Folv 0.1M NaClOF A
AANA 2 P& AL ek pH A 9ol ol
Ha —1.12V oA so)zr veis] A#E
ot B4 A9 &4 b AL HAE ¥
Unz &3¢ ojgglel webd £ AYelA
2243 acde 8] CSV 4389 2|4 pHY9+= pH
6. 0~8. 00| 2 o},

2x107°M acdc & FA5EE 40, 80, 120, 160,
200(mV/sec) & ¥ A L A5 Holz Fold
HBE Fig.90 etk 4% M5 E +0.8
V, 42A7L% 8%, 3539 HAF=E 660rpm
o2 3o FHHAE o FASEI} 160mV /sec
AL FA X0l wel JAx ez oz
o) 7} Z/43tchot 160mV /sec o] Aol e 9 o]
A FE A gokh

249 722E ol 57 A3 LolA 2AE
AR zANA F5& AT HA Hela Fol
9 W E 2AE obgE AE PAE 4H
Hoteh AP AAZRY 39 HA
0.1M AAANAL AHLAUS A+ 4F HAAE
+0.8V, 4% A7 H4¥ AFY HEHFEE
880rpm o] itk EFA FE= WHAE AAY] 4
3 Fxol @& Holz Eold =7E ZAHL
A7 3X1075~1.5X107°M ¥ ¢ 2} 1X10~1X10
M 9 ¢lel A A7 e AR FEE e
Atk 3X107M~1.5X10°M W Qa4 A
A =7t 16.820.120]9, 1X107M~1x107¢
M ¥l 0.2640.02822 A3¥ X3F
AFAE AUt Fig. 106 1x107°M~1x10
Mg o] Agads velled, 5X107M o
A ANEEH A +4.1% AT

acdc 9 57} 3X107°M o] Ae] = HAHz
AelA 2317 slojas] =277t z&sieled
AL nEdAe AFHd g v FTEF
o] f}A wolxs wFoz YAk, 23
24 e HFHZRAdA 2.5%X107™M ] A,
A A PSS e 3% A A4
H AxgAx A 8 AR Peofz

acde 8} Fol uwalrl € Rez AT F
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Fig.8. Effect of pH on acde cathedic stripping peak
height (1x105M acde). (a) pH=6.0; 0.1M citric
acid NagHPQ,. (b) pH=4.5; 0.1M citric acid/Na,-
HPQO,. (¢} pH=2.65; 0.1M citric acid NaHPO,,
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Fig.9. Effect of scan rate on acdc cathodic stripping
peak height at 0. 1M NaClOy(2X107M acde, rotating
rate=660rpm, deposition time=8 min).
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Fig. 10. Calibration curve of acde cathodic stripping
voltammogram (at 0, 1M NaClO,). scan rate=20mV
/sec, deposition time=14min, rotating ime==880rpm.

Table 3. Effect of interfering materials

i
i ratio of
Compounds : £p(uA) (vs. ;ce) interference
acde only 21.8| —0.85
dpa : acdc
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. 5mé 21.1 | —0.85 0.05
+gelatin 2mi 19.2 | —0.85 0.13
acde only 21.7{ —0.85 —-
+cy8tine 21.8| —0.85
acde only 21.5} —0.85 0.87
+copper 2.81 —0.85
acde only 22.0| —0.85 —
+spde 21.8 | —0.85

£ 7}7 dpa, icdc 2} Cu(ID)S acdec £Y¥o| 7}
e Fola Eolel HIE =AY =2 4
& Table 30 Vel iet, 0. M NaClO& A A

A Az gl 4F A& 02, 4% A
A% +0.8V, FAEEE WmV/see, A FE
& 770rpm &2 32 5X107*M acde ol =2
A 4o Z#E ok F# pde & acdeol o
3 Hoj=zA frel 7ha &b vlehR] ebgkel,
ol AL pdest ol FHE YA}t TAE AT
o) Faol dojuta] ¢ky] wiEolel  0.005%
gelatin & 0.5m/ 7}30 S o acde 3} 24 o
2] Folzrt 5.6%, 2ml F 7ML = 12.4%
8 #olz ¥ol7t Fasf e, °lRE gelatin
o] Alel F4A24 acdcd] FFEL 4AH A7
o Fojetin Y=l dpad 7% 2.5x107M
ANRE #WHE 7.3% 5x10- ¢ g wWe
14.7%, 1X107°M & 718 & e 24.8%9 A
ola &ol9 a7t Yojyr zFxz Cu(D
Eacdc 2 0.5:1, 1:1, 2:12 A/ S 9
€ Heolze] o/t gk wF T

@9 wFE HEAA AHE uis} Fol #
22t ol 43k k& AT A Jlemz
F& =g o gAEE W e E£H0] &
skl o]z golo] A vlAE AE IRk
23

z M

B 5L 1986 s $EAEARY ATy
Qe A%k ZelH, A Faf Jx=FHAEAT
42 Aol 28 ol Fo AL,

el 8 & M
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