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Fig. 1 Nyquist plots of the copper electrodes immersed &
in 3% NaCl for 4 h after assembled with different Fig.2 Nyquist plots of the copper electrodes immersed
concentrations of DTCG for 4 h in 3% NaCl for 4 h after assembled in 120 mg/L DTCG
p(DTCG)/(mg-L="):a.0; 5.30; ¢.60; d.90; e.120; f. 150 solution for different assembled time

Time/h:a.0; b.4; ¢.8; d.12; e.24
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Fig. 3 Polarization curves of the copper electrodes Fig. 4  Polarization curves of the copper electrodes
immersed in 3% NaCl for 4 h after assembled with immersed in 3% NaCl for 4 h after assembled in
different concentrations of DTCG for 4 h 120 mg/L DTCG solution for different time
p(DTCG)/(mg-L7"):a.0; 6.30; ¢.60; d.90; e.120; £. 150 Time/h:a.0; b.4; ¢.8; d. 12; e.24
F1 ZELRREKRE DTCG Ak FAZMFRRE 3%NaCl BiRHHBLESH
Table 1 Electrochemical parameters of the copper electrodes immersed in
3%NaCl solution with different assembled concentrations of DTCG
p(DTCG)/(mg-L~") E.,./mV(vs. SCE) 10%i,,,/(A-cm~?) %
0 -291.215 5.098 -
30 —255.622 1.838 63.95
60 -272.147 0.569 8 88.825
90 —296.048 0.1995 96.09
120 —321.864 0.155 96.96
150 -318.391 0.1838 96.39

4 o H AR AE 120 mg/L ) DTCG Gl op 241 A [R] s [a] 5, FRAE 3% 9 NaCl i iR 4 h )5
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Table 2 Electrochemical parameters of the copper electrodes immersed in

3%NaCl solution with different assembled time

Time/h E.../mV(vs. SCE) 10%i,,,/(A-cm~?) %
0 -291.215 5.098 -
4 -321.864 0.155 96.96
8 -330.204 0.1495 97.07
12 -348.833 0.1328 97.40
24 -361.781 0.179 4 96. 48
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Fig.6  Optimized molecular structure of DTCG
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Table 3 Quantum chemical parameters for DTCG

Parameter Eyomo/eV Eyymo/eV AE(Eumo =~ Enono ) 7€V
Value -0.097 179 3.88117 3.978 349

T IR PUBRER £, pyo MR S IRPUERER Eyono 275 AE S0 THEEERE ZHRE, 25(H
K R PERRER o [, 22N, B M B B I R 263 4y T DTCG 43 T s
iP5 HUE RE R (Eowo ) FIERARAS PUIE RE R (Eppvo ) KRR 2 BUIE RE B Rl iy o S HUE RE SR 19 22 (AE) o
M3 n] L, DTCG (e ff s BB Y R A i i 5 Ja PUE RERE 2 25 AE 0 3. 978349 eV, 2E{HEU/N,
PO TAKGE  BOMAG PEAR R, B> T 54 s e (B 1) MEAR I BE SR 38, 1X 5 DTCG SR i
1 SRR A R AT
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Inhibitive Effect of the Self-assembled Monolayers of
Dithiocarbamate Modified Glucose on Copper Surface

ZHANG Shenyang, LIAO Qianggiang* , XU Shaodi, YANG Dong, ZHAO Lulu, GE Honghua
(Shanghai Engineering Research Center of Energy-Saving in Heat Exchange Systems ,
Shanghai University of Electric Power ,Shanghai 200090 , China )

Abstract Dithiocarbamate modified glucose( DTCG) , an environment-friendly corrosion inhibitor, has been
synthesized. Corrosion inhibition effect of DTCG self-assembled monolayers( SAMs) formed on copper surface
was measured in 3% NaCl solution using electrochemical impedance and polarization curve methods. The
results indicate that DTCG SAM has good corrosion inhibition effect for copper and its inhibition efficiency can
be close to 97% after self-assembling in 120 mg/L DTCG for 4 h. Quantum chemical calculations also show
that DTCG possesses excellent anticorrosion performance.

Keywords dithiocarbamate modified glucose, self-assembled monolayer, copper, electrochemical methods,

quantum chemistry



