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ABSTRACT

The experiment has been carried out to clarify the condition of acid treatment for preventing the crack
formation caused by swelling and shrinking during acid leaching process.

The borosilicate glass contained phosphorous pentoxide was chosen as the sample, which is zecognized
to be more homogeneous in phase separation. The various effects, such as kind, cocentration and acid
temperature, were investigated.

The experimental resulis are summerized as follows.

{I) Sulfuric acid is more stable than hydrochralic acid for preventing the crack.

{(2) The optimum concentration of acid lies in the range of 0.1~0.3N.

(3) Higher temperature of the acid to treat the separated glass was more stable than lower temperature.

{4) The rate of crack decreased with the longer period and ihe higher temperature of the heat rreatment.
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Fig 1. The phase separation range of borosilicate
glasses after Hood and Nordberg.
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Table 1. The Composition of barosilicate glasses

Wt % Moale Ratio
; S0, 67.5 5.7
B.O, 22.5 1.6
Na,O 8.5 Q.7
P,0, 1.5 0.05
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Table 2 The Composition of sample glass after

melting

50, | B.O, | NaO | P.0, |A1203 1

!Wt. % | 67.8 22.36[ 8.02 | 1.45 ‘ 0.15 ‘
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Table 3. The heating time for phase separation at

each temperature

Temp. (°C) Time (hrs)
650 32
640 33
630 35
620 50
610 70
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Fig. 3. Schematic representation of cracking
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Table 5. Effect of acid concentration on

crack formation.
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Table 6. Effect of acmd temperature on crack

formation
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Tahle 7. Effect of heat treatment temperature

on crack formation

Tewp. (°C) ) Cracking

6::0 ' G ‘
j o
6530 E G
l 620 [ G
610 ] E.F

Table 8. Effect of heat treatment time

at 620°C on crack formation
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