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Chinese Academy of Sciences, Shenyang 110016, China

ABSTRACT : The pasdvation behavior of 304stainless sted by sulfuric acid and nitrate was studied by
electrochemica methods and scanning eectron microscopy (SEM) . The experimenta results showed
that the corroson resgtance in 3.5 %NaCl lution increased greatly for the 304SS treated by KNO;
and H, S0, solution. Whilst when the sted was treated in a solution containing only H,SO, ,its corro-
don redstance decreased , and the corroson redstance for 304SS treated in KNOs; lution didn’ t
change very much. SEM observation results showed that the surface became smoother when treated by
H,S04 and KNOjs ,the pasdve films adhered to the substrate with reticulate like structure. While the
passvefilms showed a lot of cracks,and large amount of pine holes,when the sted was treated in
H,S0,4 lution. The surface of the stedl treated by KNO; was dmilar to the untreated ones.
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304 , (mass %) :
H.SO4 <0.07C,17 19 Cr,<0.019, <2Mn, <0.035P,
, , <0.03S,8 11Ni baanced Fe.

, 304SS 600" 800"
(x4 304 : 304SS 10mi/ L H2S04
, (98%) 209/ L KNO3 10ml/ L HyS04 (98 %) +
20g/ L KNO;3 , 80 85 20 min,

. (304SS
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Fig. 1
sted in 3.5 %Nad wlution
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Fig. 2 EIS ectraof 304 ganless sed in 3.5 %NaC lution

Table 1 Fitted resultsfor potential dynamic polarization curvesand EIS

Ecorr Eqit AE Rs Rp Yo c
mv mv mvV Q.cm? Q.cm? SYQ - cm? " M F cm?
bk - 120 220 340 3.17 3.78 x10* 5.63x10° 4 0.80 1210. 1
K - 110 170 280 9.22 2.60 x 10* 5.27x10° 4 0.91 682.3
S - 167 270 437 4.03 7.50 x 10° 1.67x10°° 0.72 4443.8
KS - 75 487 562 47.5 7.05 % 10° 2.61x10° 4 0.91 436.8

bk - untreated sted ; K- KNOgzpassvation;S- H,SOgpassvation; KS- KNOjz + H,SO4passvation
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Fig. 3 Anodic behavior of 304SSin 3.5 %Nad slution at 100mV above free corroson potentia
(a) untreated , (b) treated by H,S0, + KNO3

Fig. 4 Surface morphology of 304SS treated in different solutions. (a) H SO , (b) H2SO4 + KNO;
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