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The Effect of Zeolite against Volatility of Cesium

during Solidification Process of High-level Waste

Muneaki SENOQ, Shingo TASHIRO, Tsunetaka BANBA,

Hisayoshi MITAMURA, Kunio ARAKI and Hiroshi AMANO

Division of Environmental Safety Research, Tokail Research

Establishment, JAERI

(Received October 25, 1979)

The effect of natural zeolite in prevention of cesium
volatilization in the solidification process of HLW was studied
by gravimetric method and radioactive tracer techigue.

Following are the results: (1)} Cesium ion was absorbed in
the crystalline structure of zeolite by solid state reaction at
high temperature, in addition to the ion exchange reaction in
solution. (2) The cesium was retained in the zeolite up tc a
temperature where the crystalline structure was destroyed.

{3) In calcining HLW at ca. 600°C, 20 g of zeolite was effective
to suppress the volatilization in 1 2 of the HiW. {4) For the
vitrification and ceramic solidification process at higher

temperatures, larger quantitiés of zeolite were required, which

were effective as silica and alumina used for the solidification

-matrix.

Keywords; High-Level Waste, Natural Zeolite, Cesium, Volatility,
Calcination, Vitrification, Ceramic Solidification, Ion Exchange

Reaction, Solid State Reaction.
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Table 2 Weight loss for relaied compounds

Compound Temperature
HNO3 8eec Boiling point
NaNO3 380°¢C Decomposition

%
CSNO3 >h1he¢ Decompositicn
_ 360 - ‘s
CSEO " hoooc Decompositicn
0 -—

08202 650°C 0]
Cs 685°C Boiling point

¥ : Melting point

Table 3 Recipe of

the simulated HLW

Component g/1-HLW mol. ratio
CsNO, 5.234 1
KNO3 0.380 . 0.14
Sr(NO3)2 2.696 0.47
Ba(N03)2 2.618 0.37
F8203 9.944 2.34
CaCO3 6.661 F2.45
TiO2 3.588 1.69
H2M004-H20 6.557 1.36
MnOz 0.766 0.33
CoO 0.319 0.16
NiO 0.742 0.33
'I'eO2 0.574 0.13
Cr203 4,894 0.46
NaNo , 13.250 5.80
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