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Abstract
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Abstract:

A liquid metal (LM) composing of an equal portion of lead, tin and bismuth has
been studied as a heat transfer material in nuclear fuel rods. The fuel pellets would
operate at a lower temperature resulting in an enhanced safety. Therefore, corrosion
between liquid metal and stainless steel and high-density concrete under accident
conditions must be studied. It was found that the LM in contact with 304 stainless steel
at 315°C in water chemistry of pressurized water reactor for 30 days resulted in no
observable corrosion. Moreover, the LM did not show any reaction with the coolant.
High-density concrete blocks were fabricated from type 1 Portland cement, coarse barite
and fine barite. Heating of the LM contained in the pit on the concrete block was done
by inductive heating using a 35 kW induction heater. The penetration depth of LM into
the concrete was measured using gamma radiography with Co-60 source. At 1,000°C
for as long as 12 hours, no penetration took place. At 1,200°C for 5 hours, the LM
penetrated a distance of ~ 1.3 cm, but the penetration appeared to stop. At 1,4000C the
LM penetrated a distance of ~ 2 cm in the duration of ~ 3 hours. This was translated
into a penetration rate of ~ 0.7 cm/hr. At 1,600°C, the LM penetrated a distance of ~ 2.9
cm in as little as 10 minutes. This was translated into a penetration rate of ~ 17 cm/hr.
This behavior, however, would be expected for other hot metals as well, if one were to

pour any hot metal onto a high-density concrete and continually supply heat to it.



Moreover, for as high as 1,600°C, the non-reactive LM did not show any chemical
reaction with air or moisture in the air. These experimental results confirmed that the
high-temperature LM will not corrode stainless steel, but will diffuse into high-density

concrete under sufficiently-high temperature.
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