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Study on Corrosion Inhibition and Adsorption Thermodynamics

of Benzalkonium Bromide on Zinc in Hydrofluoric Acid
LAN Tian-li, REN Xiao-ying ., CHEN Ying-ying , GAO Zhan-xin , JIAO Qing-zhu
(Liaoning Normal University, Dalian 116029, China)

[Abstract] The corrosion inhibition of benzalkonium on zinc in 3 % hydrofiuoric acid solution was investigated with
different temperatures and different concentration of benzalkonium by weight-loss method. The results show that the
benzalkonium bromide on the corrosion of zinc has a good inhibitory effect in 3% hydrofluoric acid solution. The corro-
sion inhibition of benzalkonium bromide increases with the increaesing of concentrations of benzalkonium bromide. When
its concentration reaches a certain concentration, corrosion inhibition remaines basically unchanged. According to the
structural theory analysis the adsorption of benzalkonium on the surface of zinc is the important reason resulted from cor-
rosion inhibition, benzalkonium bromide in the surface of zinc to obey the law of Langmuir adsorption isotherm. The ex-
perimental data are treated by the Sekine metheod and the correlative thermodynamics parameters are obtained.
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Fig. 1 Weight-loss curves of zinc at different temperature
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Tab .1 The relation between temperature and corrosion inhibition
WE MXRI e R ORMRE GmE
/C kR f/K f K /%

30 0.999 7 39.57 0.8154 7.925 98. 86
40 0.999 8 43.58 0.8315 7.343 92.57
50 0.999 9 47.19 0.8275 6.748 86. 23
60 0.999 6 50.50 0.841 3 6.401 80.12
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coefficient and temperature
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Tab.2 Thermodynamic parameters increment

of the adsorption process

AH, AG, AS,
T/K
/(kJ emol™)  /(kJ *mol™") /(J *mol '+K™")
303.15 —5.216 14. 80
313.15 —5.190 14. 24
—0.732 8
323.15 —5.142 13. 60
333.15 —5.126 13. 24
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