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Abstract : By means of high temperature high pressure electrochemical testing facility, the effect of tem-
perature on corrosion of Crl3 stainless steel is studied. The results show that pitting corrosion of Crl3
stainless steel mainly occurred in temperature range of 90°C to 120°C. The electrode reaction was con-
trolled by activation. With increase of temperature, sensibility to pitting corrosion of the steel was de-
pressed. At 150°C general corrosion occurred ,and elecirode reaction was mainly controlled by diffusion.
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Fig. 1 Cyclic polarization curves of Crl3 steel at(a)90°C , (b)120°C and(c)150°C
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Fig.2 Anode EIS plot of Crl3 steel by(a)24 h,(b)48 h and(c)72 h at different temperature

Table 1 Cyclic polarization test parameters

temp. °C E,p,mV I uA/em® E pit 1V E_,mV

P

90 -507.5 8.04 -274.0 -589.0
120 -523.0 74.38 -212.0 -517.0
150 -548.8 1042.0 -245.0 -501.0
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Table 2 Anode equivalent circuit parameters

temp. Rs Rl Ra Rc Rw Z w (¢) Ca Ce

< Qoo Qeen?® Qeem? Qeem? Qe em® Q- en® uF/en?® uF/en® uF/em?

90 3.03 2.5 1 153 1020
120 473 674 6L6 345 3.4 33100 12700
150 58 853 53 3.4 008 L7 3770
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Fig. 3 Nyquist curve of equivalent circuit(72h)
(a)90C, (b)120%C, (c)150°C
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Fig. 4 Cathode EIS plot of Crl3 steel by(a)24 h(b)48 h and(c¢)72 h at different temperatures
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Table 3 Cathode equivalent circuit parameters

temp. R, R, R, R, Z, Cf Ca

C Q- em®Q-em®Q -+ em?Q + em? Q + em? uF/em? uF/em?

90 2.08 6.14 366 13.2 1100
120 1.66 1.92 248 44 8000
150 5.18 24.4 744.7 13.3 0.0007 1.55 26300
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