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Abstract

In order to make clear the grapulation process where the drops of
cerium nitrate solution alter with denitration into cerium dioxide
particle, the effects temperature of the surrounding air and the
initial nitrate rate have on the drop temperature, its shape,

composition, structure inside the drop, rate of reaction were examined.

Experiments were carried out with suspended method. Initial
concentration of the sample ranged_from 10 g/1 to 400 g/1, and the
surrounding air temperature ranged from 423 K to 723 K. = o

Drop temperature was measured by thermocouples. The images of the
drops on the tip of fhe thermocouple was recorded by a color
hlghéﬁpeed-v1deo-to.observe the deformation of the feature. In
addition, outer and inner:surfaces of the drops were observed by an
electron microscope. The variation of the composition was obtained by
a ion-censor after the samples were cooled down instantly and
dissolved into pure water. . ..~ o o

The beginning and end of foaming caused by denitration, and
formation of solid phase were determined by both variation of the drop
shape and composition change.. R N R

The granulation process of cerium nitrate drop were categorized into
four phases. That is, preheating, evaporation, foaming, granulation.
Correspondences between time series of drop temperature, shape, and
composition were well recognized. Therefore, It could be possible to
comprehend the behavior of the granulation process only by measuring
the drop temperature, Furthermore, with the imcrease of the initial
nitrate, heating rate:showed radical, foaming period and formafive
solid phase period became shorter, and the size of the formed
particles increased. Also, the reactions were radical, and the formed
particle was made mostly of cerium dioxide when the air temperature
was above about 573 K, leading to strong crystallized particles. Under
about the temperature, the reactions were moderate, the rate of the
reaction were low, the paticle included water and nitrate ion, had

viscosity, and were dissolvable.

Work performed by EBIO0 UNIV. under coentract with Pewer Racter and Nuclear Fuel Development
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