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Abstract : This paper investigated on anti-corrosion characteristic in chemical decontamination at extremely Severe

condition(process model-2) of stainless steels used with reactor coolant pump. The electrochemical properties of stainless
steel(STS) 304 with the lapse of cycle is better than those of STS 415 and STS 431. The STS 304 in process model-1 and
process model-2 present the lowest weightloss ratio. The experiment results for STS 304, STS 415, and STS 431 in process
model-2 solution, it was ascertained that weightloss ratio of process model-2 solution for process model-1 solution show
2908, 2572, and 2.370 times, respectively. The reason suggests that process model-2 is higher concentration of chemical and

temperature compare to process model-1.
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Table 1. Chemical composition of materials

Cr C | Mn| Si P S Ni
STS 304]18.29] 0.08 |1.11]0.52| 0.36 | 0.02 | 8.03

STS 415]12.54]0.03810.67]0.8110.019]0.009|3.870

STS 431] 16 | 0.2 |1.00{1.00/0.040]0.030] 1.88
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Table 2. Process model-2(model-1) on decomposition of materials for RCP

Concentration(g/L)

Maintenance time(Hr)

Chemical 1 Cycle 2 Cycle 3~6 Cycle 1 Cycle | 2 Cycle |3~6 Cycle
Oxidation HNO3 0.420(0.315) 0.420(0.315) 0.420(0.315) 4 3 5
process KMnO4 0.813(0.610) 0.813(0.610) 0.813(0.610)
Decomposition HNO4 0.957(0.718) 0.957(0.718) 0.957(0.718) 3 5 )
process Oxalic acid| 1.603(1.202) 1.603(1.202) 1.603(1.202)
) Oxalic acid| 0.951(0.713) 0.768(0.576) 0.537(0.403)
Reduction — -
Citric acid 1.716(1.287) 2.085(1.564) 2.205(1.654) 3 2 1
process LiOH 0.403(0.302) | 0.403(0.302) | 0.403(0.302)
Temperature 95C(90C)
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Fig. 1. Polarization trend for STS 304 in process

model-2 solution.

Table 3. Result of weightloss experiment with cycle
variation for STS304(A)

Weightloss ratio (g/cm?)
1 Cycle 0.000034
2 Cycle 0.000075
3 Cycle 0.000097
4 Cycle 0.000115
5 Cycle 0.000189
6 Cycle 0.000193

1 Cycle 2 Cycle

4 Cycle

5 Cycle 6 Cycle

Fig. 2. Surface morphology with cycle variation of STS
304(A) in model-2 process solution.
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Table 5. Result of weightloss experiment with cycle
variation for STS 431(C)

Weightloss ratio (g/cm?)
1 Cycle 0.000144
2 Cycle 0.001235
3 Cycle 0.001347
4 Cycle 0.001354
5 Cycle 0.001441

binmeenn
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Fig. 6. Surface morphology with cycle variation of STS
431(C) in model-2 process solution.
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Fig. 7. Comparison of corrosion potential of model-1

and model-2 for stainless steel.
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Fig. 8. Comparison of corrosion current density of

model-1 and model-2 for stainless steel.
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Fig. 9. Comparison of weight loss ratio of model-1

model-2 for various STS.

Table 6. Comparison of weightloss ratio of various

and

STS for process model-1 and model-2 solution

STS 304 | STS 415 | STS 431
(6 cycle)| (5 cycle) | (5 cycle)
Process model-1 | 0.000092| 0.00222 |0.000608
Process model-2 | 0.000193| 0.00571 |[0.001441
Weightloss ratio
2.098 2.572 2.370
(model-2/model-1)
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