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Primary coolant pH value in SMART is specified by the presence of ammoniain primary circuit. Upper

limit of pH value is restricted because of decreasing corrosion resistance zirconium aloys. Tests were carried out

to investigate the corrosion behaviors of the Zircaloy-4 and titanium alloy(PT-7M) under ammonia-based water

chemistry condition. It was also studied to pH effect on the corrosion of the materials based on the corrosion

behaviors As aresult, the corrosion rate of zircaloy-4 isincreased as the coolant pH decrease, while the corrosion

resistance of PT-7M is decreased as the ammonia concentration increases. The pH, however, does not great effect

on the corrosion of SMART materials. It is concluded that the determination of the optimum pH range of primary

coolant will depend on the corrosion resistance of stainless steel under ammonia water chemistry. Test will be

continued to investigate the behaviors of corrosion and interpret the effects of water chemistry on the SMART

materials.
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Table 1. Chemical composition of materials used in this study (wt%)

Materials Composition

Zircaoy-4 Sn: 1.2%, Fe: 0.2%, Cr : 0.1%, O : 0.14%, Zr : balance

Al : 2.0%, Zr : 2.5%, Si : 0.12%, Fe : 0.25%, O : 0.15%, H : 0.006%,
N : 0.04%, C : 0.1%, Ti : balance
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Fig. 1 Corrosion behavior of Zircaloy-4 aloy at 300 in pure water and
ammonia agueous solutions of pH 8.5-11.5.
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Fig. 2 Variation with corrosion time of Zircaloy-4 alloy at 300 in pure water and
ammonia agueous solutions of pH 8.5-11.5.
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Fig. 3 Corrosion behavior of PT-7M titanium alloy at 360 in pure water and
ammonia aqueous solutions of pH 8.5-11.5.
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