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ABSTRACT

4571018063:  Petrochemical Technology Program
Piti Srisukvatananan: The Deposition of Nickel Ferrite onto Heated
Zircaloy-4 Surfaces in High Temperature Boiling Water: Interactions
with Dissolved Zinc and Boron.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon, Prof. Derek H.
Lister, Prof. Frank R. Steward, se pp. ISBN 974-9651-77-4
Keywords: Deposition/ Nickel ferrite/ Boron hideout/ Boron measurement

Zinc addition has been implemented and shown to have a beneficial effect
in Pressurized Water Reactors (PWRs) in terms of radiation field reduction in
nuclear power plants. However, more studies are required to investigate the effect of
zinc addition on in-core crud deposition, which is linked to the possibility of an
unexpected shift of power, referred to as Axial Offset Anomaly (AOA). The neutron
flux depression is caused by boron that may he sequestered in deposits of corrosion
products that accumulate on the heated surfaces. In this work, the deposition of
corrosion product, and the effect of pH and 10-pph zinc addition on deposition were
studied. Inaddition, the boron hideout phenomenon was investigated. The corrosion
product, non-stoichiometric nickel ferrite, was synthesized and injected into a
recirculating water loop operating under PWR subcooled boiling conditions, where it
deposited on heated Zircaloy-4 surfaces in an autoclave. Boron sequestration was
estimated by sampling the coolant from the autoclave, after it had been isolated from
the main loop and allowed to cool. Attempts were also made to estimate
sequestration by neutron-based techniques. The deposit morphology on the boiling
surfaces indicated “chimneys”, typical of wick hoiling, and the deposit thickness
under low pH condition (pHsoo’c 6.8) was about 10 pm. Very small amounts of
deposits were observed on non-boiling surfaces. The pH plays an important role in
deposition, while zinc addition increases the amount of deposit.  Concrete
conclusions could not be made from the boron hideout-return results, while the
sensitivity of boron measurement by neutron-based techniques was not sufficient.
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