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XU Qun-Jie** ZHU L{-Jun*? CAO Wei-Min? WAN Zong-Yue*?
ZHOU Guo-Ding* LIN Chang-Jian®
(*Department of Environment Engineering, Shanghai University of Electric Power, Shanghai 200090, P. R. China; 2Department of
Chemistry, Shanghai University, Shanghai 200444, P. R. China; SState Key Laboratory of Solid Surface Physical Chemistry,
Xiamen University, Xiamen 361005, Fujian Province, P. R. China)

Abstract: The inhibition action and adsorption behavior of an environment-friendly inhibitor poly-aspartate (PASP)
on copper in aqueous NaCl (0.02%) solution were investigated by means of electrochemical techniques. The results
indicated that the best inhibition efficiency of PASP was 78.3% with the concentration of 15 mg L-*at 20 . The
adsorption of PASP prevented Cu from being corroded and PASP was an anodic inhibitor. The inhibition efficiency of
PASP decreased with the increase in solution temperature, it decreased to 40.4% at 50 . The adsorption behavior of
PASP followed Langmuir isotherm, it was spontaneous and exothermic, and belonged to chemical adsorption.
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0.00 1 T L L Tablel ACimpedance parametersofcopperelectrode
=5.00 5.00 15.00 :S.l::} 35.00 45.00 55.00 Wlth different concentrations Of PASP at 20
: Casl(Mg L) ZkQ R/KQ R/KQ Y (CPE)/uF  n(CPE)
B 1 20 CRERMAERERXE MEME BB TR ER 0 18.18 1.737 59.92 100.8 0.6692
Nyquist B 1 2460 1914 7553 5252 0.5857
Fig.1 Nyquist plots of copper electrodes with 2 3058 1718 9598 4358 05815
different concentrations of poly-aspartﬂte(PASP) 5 44.88 1.722 115.0 36.68 0.5825
at20C 10 5237 1682 1246 26.93 05772
cpasd(mg-L7"): (a) 0, (b) 1, (c) 2, (d) 5, (e) 10, (f) 15; Inset is equivalent 15 6177 1633 1514 2262 0.5539
circuit for metal/solution surface. R, charge—lmnsfcr resistance, 20 60.88 1.579 144.6 2298 0.5610

R.: solution resistance, CPE: constant phase angle element

Yo(CPE): admittance of CPE; n(CPE): dispersion effect index of CPE
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Fig.2 Tafel plots of copper electrodes with different
concentrations of PASP at 20 °C
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Table 2 Electrochemical parameters of copper
electrodes with different concentrations of PASP

at 20
Coar/ (Mg L) oo/ (WA cM®) Eo/mV (vs SCE) B/mV B/mV n(%)
0 3.385 -76.8 1124 1395 -
1 2.051 -77.1 1909 127.3 394
2 1.645 -735 329.3 1837 514
5 1.036 -71.9 4429 2079 694
10 0.887 -68.2 566.9 240.8 73.8
15 0.734 -66.7 680.1 246.6 78.3

B3 20 CRFxFM(a)5HM(b)15 mg L' PASP HiAB R AMEER

{3 anodic Tafel slope, B, cathodic Tafel slope; n: inhibition efficiency;
E.r: corrosion potential
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Fig.3 SEM images of copper electrodes without (a) and with (b) 15 mg-L"' PASP at 20 °C
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Fig.5 Langmuir isotherm model of PASP on copper
surface
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Fig.6 Inl,, vs 1/T curves of copper electrodes
without (a) and with (b) 15 mg- L~ PASP
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