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SYNERGISTIC EFFECTS BETWEEN BENZOTRIZOLE AND
IMIDAZOLE IN CORROSION INHIBITION FOR COPPER IN 3% NaCl SOLUTION

ZHANG Daquan, GAO Lixin
(Key Lab. of State Power Corporation for Corrosion and Protection of Thermal Power Equipment,
Shanghai Institute of Electric Power, Shanghai 200090)

ABSTRACT The efficiency of imidazole(IM) and benzotriazole(BTA) as corrosion inhibitors for cop-
per in 3 % NaCl solution was investigated by weight — loss method. The inhibition efficiency of 100ppm
IM for copper was only 47. 7%, while the inhibition efficiency of 100ppm BTA for copper was
73.2% . When 70ppm IM and 30ppm BTA were used as complex corrosion inhibitor, inhibition for
copper was increased and reached at value of 94.3% . This was beneficial to reduce the deficiency of
BTA for its toxicity. Electrochemical polarization curve shows that IM suppressed the cathodic reaction
of copper, BTA had inhibition effect for the anodic reaction and the complex inhibitor of IM and BTA
suppressed both cathodic and anodic reactions. The molecular structure parameters of IM and BTA
were obtained via MM2 forcefield program and PPP ~ SCF quantum chemical calculation. The electron
transfer between IM and BTA was aid to their adsorption and passivity on copper electrode surface.
This resulted in the synergistic effects between IM and BTA, improving their protective ability for
copper in 3% NaCl solution.
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Table 1 Main Parameter for PPP — SCF calculation

Group I/ev AfeV Z,
(C) - NH; 21.00 9.26 1
(C)-N=N 16.96 4.51 3

Note: I, — first ionization potential for atom p; A, — electron affinity for
atom p; Z,— PPP bond amendment coefficient

Table 2 Result of weight loss measurements(50°C , 3d)

Weight Corrosion Inhibition
Inhibitor loss rate efficiency
/g /gm™2h7t /%
Blank 0.0304 0.1681 -
10 mg/L IM+ 10 mg/1LBTA.  0.0151 0.0835 50.3
30 mg/LBITA+T mg/LIM  0.0018 0.0100 94.3
100 mg/L IM 0.0172 0.0951 47.7
100 mg/L BTA 0.0081 0.0048 73.2
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Fig. 1 Variation of inhibition efficiency with inhibitor
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Fig.2 Potentiodynamic polarization curves for copper electrode
in 3% NaCl solution -
1 - blank, 2 — 100 mg/L IM, 3 — 100 mg/L BTA,
4-30 mg/L BTA+ 70 mg/L IM
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Table 3 Configuration parameters of IM and BTA calculated by PPP — SCF methods

Enomo Ewmo

Density of x electron

inhibitor
/eV /evV

‘N1 N2 N3

E./eV

M —12.54435 —-2.76027
BTA —9.89484 —2.55969

1.39267 -
1.29137

1.42232
1.37025

—94,85632

1.38511 —151.2699
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