ABMESEME  B57E 515

51

WEE Vermiculite of] K3 BAHERMITLHE BEFR

HBRIR T HH%E

X

=Abstract=

Adsorption Study on the Radioactive Liguids by Korean Vermiculite

Suc-Hyong Moon

Korea Atomic Energy Research Institure

The use of ion-exchange resins for the treatment of radioactive wastes has many advantages, but

thes eare rather expensive as compared with the Korean vermiculite. The Korean vermiculite has slightly

different chemical constituents from the ones produced in other countries, and its physical properties

might be applicable to the management of radioactive waste in a small nuclear installation. The deconta-

minating effect of Korean vermiculite for the low-level radioactive liquid was investigated. 06Ru, %S,

and ¥Cg were utilized for the experiments. The removal rates by Korean vermiculite were calculated for

106Ru, %Sr and 1%Cs and the removal rates increased as the weight of vermiculite in the exchange

column increased.

The decontaminating constants, K;, of the Korean vermiculite for 106Ru, %Sr and !3Cs were 2.7,

69.3 and 263 ml/g respectively. Through the results of experiments, the application of Korean

vermiculite column to the treatment of low.level radioactive waste is quite feasible.
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Table 1. Characteristics of radioactive isotopes used
R.I Chemical composition I Ig?lefa:‘)fe Speciﬁ(c p&a;(/!igzlxsztivity Manufacturer
1W06Ru Nitrosyl ruthenium nitrate comp]ex’l 1 ' 5.71 X 1072 Radiochemical Centre
%Sy i S:(NO3), i 28 ; 1.25 X 1072 Radiochemical Centre
wCs CsCls ! 27 | 6.25 X 107 Radiochemical Centre
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kg Y RERYEL BE BEEE R
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106Ru kg # 29 Fig. 1414 24, vermiculite
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50 W R2 2. 10 7N@she.
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Table 2. Removal rate of radioactive isofopes by
Korean vermiculite and Dowex 50 W

Vermiculite I;((s)wv%x
Weight (g | 29.5 | 32.0 | 38.5 l 46.0 | 54.0 |143
l Removal rate (%)
105Ry 21.9 | 33.6 | 34.0 | 52.0 | 62.3 | 60.5
%08y 75.1 | 81.8 | 80.3 | 95.5 | 98.4 | 91.7
19705 97.3 | 97.6 | 99.3 | 99.7 | 99.9 | 99.7

Table 3. The decontaminating constants of Korean
vermiculite and Dowex 50 W

Decontaminating &onstant i K, (ml/g)
Radioactive isotopes l 106Ru ' 05y 137Cs
Korean vermiculite 2.7 69.3 263
Dowexz 50 W 2.1 15.4 448

Table 4. Chemical analysis of Korean and foreign vermiculites®

' Produing ma——Comeosition |50, | ALO; | FeO | Mg0 | GO | KO | Ie. loss
Suhsan, Chungnam, Korea | 35.93 22.24 14.96 2.55 12.10 9.50 2.42
Raleigh, N.C,, U.S.A. | 33.92 15.31 7.92 22,42 0.05 0.1 20.87
Libby, Montana, U.5°A, 38.68 14.99 9.32 22.64 1.27 7.77 5.31
Kenya, S. Africa l 34.04 15.37 8.01 22.58 | — — 19.93
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Fig. 1. Removal of ruthenium by vermiculite,
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Fig. 2. Removal of strontium by vermiculite.
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Fig 3. Removal of cesium by vermiculite.
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Fie. 4. Adsorption equilibrium curve.
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Cesium-137 (el 9], BEE K vermiculite =
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