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Abstract The hot press apparatus to obtain the solidified rocks with 60mm of diameter against rock waste was devel-
oped, and the optimum conditions for solidification was presented. Strength of the solidified rocks was evaluated, and
then SEM observation and AE test were conducted in order to verify the solidification mechanisms as well as micro-
scopic fracture behaviours of the solidified rocks.

The optimum conditions for the solidified rocks against amphibole were 300°C of hot pressing temperature and 1 hr
of holding time in 10wt% of NaOH solution. Various kinds of the second products were formed during hot pressing, and
these second products had great influence on the strength of the solidified rocks. In addition, AE counts of the original
rock appeared at the initial load. However, AE counts of the solidified rocks were not produced at the initial load. Fre-
quency of AE counts is the highest at the maximum load. From these facts, it can be presumed that solidified rocks ob-
tained by a hydrothermal hot press are bonded between elements stronger than the original rock.
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Table 1. Chemical compositions

ALO; Fe,0; Ca0O MgO Na.,O Si0,

FeO ) K.O MnO TiO, P.O; H,O

10.71 13.19 7.51 20.18 0.85 44.86

8.55 0.21 0.14 0.61 0.09 0.14
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. Grand packing made by Teflon
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. Specimen

. Sample housing

. Space for water retreat
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Fig. 1. Cross sectioned view for hydrothermal hot pressing appa-
ratus
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Fig. 2. Schematic diagram of Brazilian test
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Fig. 3. Schematic block diagram for the AE signal process
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Fig. 4. The waveform of AE signal
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Fig. 5. Relationship between temperature and tensile strength
of the solidified rocks with 10wt% NaOH solution
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Fig. 6. Relationship between holding time and tensile strength
of the solidified rocks with 10wt% NaOH solution
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Fig. 7. Relationship between temperature, holding time and
strength of the solidified rocks with 20wt% NaOH solution
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Fig. 9. SEM observation of the fractured surfaces with NaOH 10wt% and 20wt% solution
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Fig. 10. X-ray diffractometer test results
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Fig. 11. AE behaviour of the parent
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Fig. 12. AE behaviour of the solidified rocks (1 hour holding time) with 10wt% and 20 wt% NaOH solution
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