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Abstract: Against the higher hidden danger and the harsher working conditions of the traditional stainless steel passivation
formulations which uses nitric acid, sulfuric acid, chromic acid and other strong oxidants, method of coupon rotating im-
mersed in the drum was used. The stainless steel passivation process of using citric acid and hydrogen peroxide was studied,
inquire into the optimum process condition, and Tafel plot was used to measure the corrosion current density so as to express
its corrosion resistance. The study indicated that the order of the effects on the passivation result was the content of citric
acid, the content of hydrogen peroxide, passivation temperature, and the passivation time. The optimum parameters of pas-
sivation in citric acid solution are 10% citric acid, 15% hydrogen peroxide, 15% stabilizer F, 1% corrosion inhibitor E,
40 C,and 60 min. The potentiodynamic polarization test revealed lower corrosion current density of the new formula of
citric acid (5.210 X 10 pA/cm’) than that of the traditional one (6.098 X 10 pA/cm’) , indicating better corrosion resistance
of the new formula using citric acid than the traditional one, and as citric acid is an organic acid, the load of environmental
pollution was light. Basic data were provided for practical passive application of the chemical tank containers.
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Tab.l Chemical composition of 316L stainless steel
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Fig.1 Effect of citric acid concentration on corrosion
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Fig.2 Effect of hydrogen peroxide concentration on
corrosion current density
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Fig.3 Effect of passivation time on corrosion current density
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Fig.4 Effect of passivation temperature on corrosion
current density
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Tab.2 Orthogonal experiment results

SRS (A) ¥R o 2 53 0% (B) SUE K 43 50% (C) #BEE/C (D) &Lt ] /min J/(10° pA-cm™)
1 5 5 30 60 7.853
2 5 10 40 90 6.983
3 5 15 50 120 7.022
4 10 5 40 120 6.092
5 10 10 50 60 5.220
6 10 15 30 90 5.998
7 15 5 50 90 6.703
8 15 10 30 120 7.011
9 15 15 40 60 5.437
ky 7.286 6.883 6.954 6.170
ks 5.770 6.405 6.171 6.561
ks 6.384 6.152 6315 6.708

W2z R 1.516 0.731 0.783 0.538
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Tab.3 Result of comparison the optimum parameters with

the traditional method
WIES J/(10° pA-cm™)
AREtfk 7.876
e85k 6.098
RICIAE T 5210
3 & it

(D) FrERR AU K BEAL AL A BEAL T2 « A7
BRI 7340 10% SRR BT 08 15% IR 40
CEALITTA] 60 min. A [ PR 2B SR B4 52 i It
¥ O« R AR IR S 23 B > KUK i 4 5> Bl AL I
J&E > Bl ).

(2) i xf FE S il LUR Y, 28 AR AL 1Y
AN RE I P ] S 0 T R 2 Ak PR AL Gk Al
1 BIAURE , E— 2P UESE T AR IR DK AL T2
AT

S 300k :

(1] EF, S, sk3k, 5. ANEaEi b R (7],
MEFSHR, 1999, 13 (3) : 13-14.
(F#:% 61 W)



