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Abstract: The aim of this study is to develop a formulation of cement-solidified spent radio-
active ion exchange resin form. The solidified form consists of a sort of composite cement,
epoxide resin emulsion, and spent ion exchange resins. The composite cement is made up of
quick-setting sulphoaluminate cement, silica powder, zeolite, and fly ash in the proportion
1:0.05:0.10 : 0.05. Sixteen combinations of composite cement, epoxide resin emulsion
and mixed anion-cation exchange resins are selected according to a three-factors-four-levels
normal design table with the compression strength as the evaluation criterion. The resulted
formulation is as follows: the mass ratio of polymer emulsion to composite cement is 0. 55 : 1, the
loading of mixed anion-cation exchange resins is 0. 3, and the anionic-to-cationic exchange resins ra-
tiois 2 * 1. The polymer cement solidified forms were tested after 28 d curing for Cs™ and Sr*"
leaching rates, pH and conductivity of the leaching water, and radiation-resistant property in addi-
tion to their compressive strength. The measurement results indicate that the performance of thus
prepared solidified forms can meet the requirements of the National Standard GB14569. 1—93 for
near earth’s surface disposal of low radwaste.
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20 70 i Table 1  Levels of factors for resin solidified form
’ Y Y
[1-3] (Factor)
N N ° (Level)
_ . A B (
, 1 0.65 0.50 1:1
. 2 0. 60 0. 30 2:+1
y 3 0. 55 0. 60
, 4 0.50 0. 40
y (Note) : A (A is ratio of polymer matrix to com-
[4] plex cement); B () (B is wet resin loading) ; C
(C is ratio of anion to cation resin)
. b 2 g
2 Lis(4°X 2° )
° Table 2 L5 (4* X2") normal design
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1.1
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Fig. 1  Effect of ratio of polymer matrix to complex cement(a), resin loading(h)

and ratio of anion to cation resin(c)

3
Table 3 Analysis of variance on compressive strength
F F
(Factor)
> (Variance)? (Freedom degree) (F ratio) (F value) (Significance)
(Ratio of polymer
0.71 3 1. 000

matrix to complex cement)

133.08 3 188. 50
(Resin loading)
0.76 3 1.07
(Ratio of anion to cation resin)
0.71 3

(Error)

(Significance)
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Fig. 5 Curves of Sr and Cs leaching rate of the polymer cement-solidified form
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Fig. 7 pH value(a) and conductance(b) of leaching agent dependence on time for polymer cement-solidified form
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complex cement(c) as solidified matrix
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