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ELECTROCHEMICAL CORROSION OF X70 STEEL
UNDER THIN ELECTROLYTE FILMS OF (NH,),SO,

HE Xiao-ying , DENG Zu-yu,DENG Hai-ying
School of Chemistry and institute of Chemical Engineering ,China West Normal University , Nanchong 637002

Abstract ; The corrosion of X70 steel under thin films of 0. 1 mol/L(NH,),SO, was studied by cathodic
polarization and electrochemical impedance. It was found that the corrosion potential and the cathodic dif-
fusion limiting current increased with the decreasing of the film thickness. The critical thickness for maxi-
mum cathodic diffusion limiting current was about 70 pm. In the range of 70 pwm to about 59 pm,the ca-
thodic diffusion limiting current was slightly decreased. Further decreased in the electrolyte film thickness
the cathodic diffusion limiting current increased again to some extent. Under thin electrolyte film,the cor-
rosion process of X70 steel changed with thinning electrolyte film. When the thickness of electrolyte was
no more than 60 wm,the control step for corrosion of X70 steel was a mixed process consisted of charge

transfer and diffusion. The corrosion rate of X70 steel increased firstly and then decreased with the decrea-
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sing of the electrolyte film thickness.
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Fig. 1 Cathodic polarization curves of X70 steel recorded
for different electrolyte film thickness
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Fig. 2 Relationship between cathodic diffusion limiting currents

(taken at —0.90 V(SCE) ) and thickness of electrolyte

films

-0.69
0.70}
071}

Z-0.72f
-0.73}

-0.74}

_0. 75 1 1 1 1 1 1

0 200 400 600 800 1000
d, um

Fig. 3 Relationship between corrosion potential

and thickness of thin films
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Fig. 4 Nyquist plots of X70 steel in 0. 1 mol/L(NH,),SO, un-
der different electrocyte film thickness after 30 min of im-
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Table 1 Relationship between charge transfer resistance and
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