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Study on Corrosion Inhibitors of Stainless Steel

in Acid Potassium Permanganate Decontamination
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(Material Corrosion and Protection Key Laboratory of Sichuan Province,
Sichuan University of Science and Engineering, Zigong 643000, China)

[Abstract] A composite inhibitor of stainless steel in acidic potassium permanganate decontamination was prepared
by orthogonal method. Its property of inhibiting corrosion was evaluated by weight-loss method, electrochemical test and
surface analysis. The results show that the compound inhibitor is a kind of cathode type inhibitor. It is well used in nor-
mal temperature and inhibition efficiency reach 97. 40%. It is very little that high-speed flow of liquor impact on restrai-

ning the ability of matrix corrosion. The photos of metallurgical microscope and electron probe indicates that signal of

heterogeneous corrosion is not found under different corrosion condition.

[Key words]

AN EA K B9 HLA P B8 | i bl B L 28 T bk
RE A% AR RE T A B T B it ok 4 S R R K R Ry
TR . A E K I 0 MR A AR v
PETG G DLV E AT 2L REEE T REN K
£ IS R, B L TE A% B 1Y 03 17 R IR A& B R
o, AR 2 — i R VE RS T IR S AR YRR
B 7 [ A2 R MR o 1) B A s e )2 L A L3
Tt b %% J e o 1 b 2 2575 O i 2 B SR 35 5 M I i
2275 %t G F 1 1Y A AL 2 TN — 8 TR Y 4 R 3 L AT
IRBNREE U5 B B, 5 H B A &8 HNO, +KMnO,
TRZR (NP T2 3k Bl R Pk i R A0 2575 T 208 ik
PR, P T R e ek B e B A B B RE B LR )2, X
PRy & @A R 5 3 & B Ik AN B0 ad B i gE AL . T
LA o A5 [7] s T Ji A IO 1 2 ok 700 BF 9, LA L ot ek
R HIAE— 2 WL R,

(Y # HEI]2011-12-20; [f&E HH]2012-02-21
[(EE€TBRINUIEHETEKE I H09ZX003)

nuclear decommission; chemical decontamination; 1Cr18Ni9Ti stainless steel; corrosion inhibitor

1 31§

1.1 R EER IR

B FAZ Tolk v 4888 )92 19 1Cr18Ni9 T R [G
AT L YI RN T AL 50 mm X 25 mm X 3 mm
510 mmX10 mm X3 mm PIFIEAS ., i EEHTF
RIS TR DO A — HA2 N 1 mm /ML R
FHF 2t 3 Al 5 5 i Al . A2l B K
FERY T T SEH 100 5 i HLAD 40T 8 . B 1 2 1 o H
FELPE | Bl B T 0 AT TR S B IR 55 B i TR &
IYBRHE N AR 1 em® WD . a8 A
TG A R T 4 AH D 4K R 3 40 2 94T A R DL
SERANCEE IEVARL R 1 1 MG L 5. %
N R R R RS L AR

CAEE B A T MG (1963—) . 55, DUJINGE M, 2804 . 2 BT 5T T7 1] 9 M kL) R RS R 3P



=41 %5
Vol. 41

=21 2012 £ 4 A
No.2 Apr.2012

xHHEAR

SURFACE TECHNOLOGY

V- 4

1.2 EGZMF a9

T IE A2 ¥ i, % 1Cr18Ni9 T B[R AR R 45 4R 7
10 % HNO; 0. 5% KMnO, (UL i & 5 %03t )5 [ %
VTP S R AT S C L T P ) % ol R A A i TR
RN BB . AR F ISR 1,988 Ly (39
IEAEF (R 2)FLH] 9 FhE M V59, % 2 h I F 95 4
IE RS F8, T 25 08 S0 00 5 A8 v 9 152 22 3058 HAE
e R ZERNFEE ., Had B e T RF v
U ot R A 2505 W R iR AT A R T, R A
TR A X 05 W AE AT NI SRR . R 12 h JFER
R 0 Tl 25 68 ok 7 ) L O TR S PN T 1Y)
TR VR P R 75 I R AR U VR 15 min, IR TS FR A,
Wt A X O EEh R,

*1 EXZREFKkER

Tab.1 Factors and levels of orthogonal experiment
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Tab.2 Orthogonal experiment and its result
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Fig. 1 Relationship between levels of corrosion

inhibitor factor and corrosion rate
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Fig. 2 Relationship between levels of corrosion inhibitor factor

and R value of corrosion rate range
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Tab .3 Corrosion inhibiting rate of compound corrosion inhibitor

to stainless steel in different cleaning conditions
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Fig. 3 Comparative analysis of corrosion inhibiting rate
of different corrosion inhibitors
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Tab. 4 Fitting corrosion parameters
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stainless steel under two conditions
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Fig. 5 Corrosion morphology comparison of stainless steel
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Fig. 6 Three-dimensional morphology comparison

of stainless steel
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Fig. 6 The concentration distribution of alloying elements
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Fig. 7 XRD pattern of alloying layer
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