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Temperature Effect on the Swelling Pressure of
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Abstract

The effect of temperature on swelling pressure was observed with a Korean domestic Ca-bentonite which has
been considered as a potential buffer material in the engineering barrier of a high level radioactive waste (HLW)
disposal system. The Ca-bentonite was compacted to a dry density of 1.6 g/cm3, and then de-ionized water was
supplied into it with a constant pressure of 0.69 MPa. The equilibrium swelling pressures were measured with
different temperatures of 25°C, 30°C, 40°C, 50°C, 60°C, 70°C, respectively. The Ca-bentonite showed a
sufficiently high swelling pressure of 5.3 MPa at room temperatures. Then it was clearly showed that the
equilibrium swelling pressure was decreased with an increase of temperature. Interestingly, there were some
differences in temperature effect on the equilibrium swelling pressure when the environmental temperature is
increasing or decreasing. For further clarifying the swelling behaviour of a Korea domestic Ca-bentonite, the
change of a compaction level, and the composition variation of a supplied water would be needed to use in

conceptual design of HLW disposal system.
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Table 1. Chemical Composition of Bentonite

Oxides | S0, |ALO; | Fe,0; [FeO | CaO [ MgO | K;O | Na,O [ MnO | TiO,

wt.% [560.8 [19.96| 6.03 [0.15|2.59| 0.77 | 0.93] 2,95 | 0.04 | 0.83

-209-

o dut grEE o g A AEAZ S AR LTS B
3}7] 9she] Jiurolff_ U BEd B3lv. FerEe] 2
71 7 15 m, 0] 1.0 m2] FARFolT},
®E
HEVo|Eo] &gt S S8l Aol AHed B 5
<= (distilled and deionized water)& A8} 9t}
v A¥ AA 14
HEvo] E o] y{SH-2 Fig. 337 Fig. 40l B2l FA& o|&
sl Z@s}oﬂu} o] A& A BHAXA, FEF =, H
ol
o]

Fig. 1. Preparation procedure of a bentonite block

Fig. 2. Compacted bentonite block with cupper
& compacted bentonite block without cupper.
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