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Abstract : Five reactor primary loop structural materials were subjected to immersion corrosion test by three-

C. The electrochemical performance of the materials in the

decontamination solution and the compatibility of both were studied, and oxide film was prefabricated on
06Cr18Nill1Ti austenitic stainless steel to verify the effect of the three-step chemical decontamination method. The
austenitic stainless steels

mainly caused by oxalic acid citrate solution

of 0Cr17Ni4CudNb martensitic stainless steel were significantly higher than those of 06Cr18Nil1Ti, 06Cr19NilON

results show that the corrosion rates of five materials all met the requirements, and the mass loss and corrosion rate
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s and 00Cr30Ni59Fel0, 00Cr25Ni35AITi nickel based alloys.
five experimental materials after immersion test

removal effect on the surface oxides of 06Cr18Nil1Ti austenitic stainless steel
erformance
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The material corrosion was
There was no pitting corrosion and intergranular corrosion among the
primary loop; structure material
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The three-step chemical decontamination process had a good
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Table 1 Chemical compositions of five test materials (mass) %
MW C Si Mn P S Cr Ni Ti Co B
17 <0.08 <0.80 <2.00 <0.03 <0.02 17.0~19.0  9.0~12.0 =5C <0.08 <0.001 5
27 <0.035 <0.80 <2.00 <0.03 <0.02 18.5~20.0  9.0~11.0 <0.04 <0.001 5
37 0.015~0.025 <0.5 <0.5 <0.015 <0.01 28.5~31.0 =58 <0.35 <0.018 <0.002
47 <0.03 0.3~0.7 0.5~1.5 <0.007 <0.015 24~26.5 34~37 0.15~0.6 <0.05
57 <0.07 <1.00 <1.00 <0.04 <0.03 15.0~17.5 3.00~5.00
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Fig.2 Variation curves of corrosion mass loss of five test materials
after three-step immersion test vs time: (a) austenitic
stainless steel and nickel based alloy and (b) martensitic

stainless steel
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Fig.3 Corrosion rates of five test materials in

three-step immersion test
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Fig.4 Surface SEM morphology of five test materials after three-step immersion test: (a) sample 1; (b) sample 2;

(c) sample 3; (d) sample 4 and (e) sample 5
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Fig.5 Polarization curves of five test materials in three-step immersion decontamination solutions: (a) the first step;

(b) the second step and (c¢) the third step
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Table 2 Polarization curve fitting results of five test materials

in three-step immersion decontamination solutions
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Fig. 6 Macromorphology of 06Cr18Nil1Ti austenitic stainless

steel before (a) and after (b) oxide film prefabrication
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Fig.7 SEM morphology (a-b) and EDS spectrum (c) of 06Cr18NillTi
stainless steel after oxide film prefabrication: (a) at low magnification

and (b) at high magnification
Ay
3 &

(1) ERHIR S S, 0Cr17Ni4CudNb I (K
PSS 0 6 ok BT o B R 5 ik R ] W T
06Cr18Nil1Ti, 06Cr19NilON B [T 1A A 4 84
00Cr30Ni59Fel0,00Cr25Ni35AITI 4 5 4 4 105 ik
FERY 2 i B R AT I IR BRI W 5 R IR A
T A B L AE —0.30~ —0.20 V., [ J& il L
BREALE 1.81X10 °~2.01X10 " Avem s TP 5
T A0 VS 1 JES Tl R T e 9 L R A L P i R e
PR 0.3 Vi I 5, 5 Fhis 50 4 e} iy 56 1A 3
R AZ BVBEIR L TC A5 Bt 1) il A5 B 42

10 um

(c)95°C

8 THISMAAEE 06Cr18Nil1Ti B KGR FMERERERBIKLB/FHRE SEM F 5
Fig.8 SEM morphology of 06Cr18NillTi stainless steel with prefabricated oxide film after immersion test at different temperatures
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