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Statistical Approach on Corrosion of Stainless Steel in Boiling Nitric Acid

for Prevention Maintenance of Nuclear Fuel Reprocessing Plant
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Corrosion of ultra-low carbon type 304 stainless steel in boiling nitric acid solution was analyzed by

statistical approach. A large scale mock-up of an evaporator was introduced to perform corrosion test of

heat exchanger tubes, and change in loss of wall thickness and intergranular penetration depths of the

tubes during test duration was measured and analyzed statistically applying normal distribution and

Gumbel distribution. As the results, it was considered that tube wall was corroded uniformly and

maximum value of loss of thickness was not exceeded by maximum depth of intergranular penetration.

This conclusion means that tube wall thickness measurement can be applied to prevention maintenance

against corrosion with intergranular penetration of stainless steel in boiling nitric acid solution.
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Table 1 Chemical compositions of 304ULC (mass%)
(o] Si | Mn P S Cr Ni

0.012|0.45| 1.49 | 0.015 | <0.001 | 18.45 | 10.10
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Fig.1 Outline of mock-up test apparatus
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Fig.5 Microscopic observation results of corroded surfaces
and cross-sections (Tube No.6, Test Duration 36414h)
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Fig.6 Change of histograms of loss of thickness in test
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Fig.7 Analysis result of fitting of average loss of
thickness to normal distribution
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