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ABSTRACT

lon-exchange porous glasses were prepared by heat treatment and subsequently hydro thermal or
acid leaching treatment 10 Li; O+(90—x)B; 05 x8i0, base glasses containing various amount of Al O
or MoQjy. It was investigated how the phase separation and the cation exchange capacity(CEC) were
affected by the addition of Al O3 or MoO,,

The optimum condition of phase separation in these glasses was ahout 480°C for 10 hrs. The
degree of phase separation was rapidly suppressed by the addition of Al; Oy up to 10 mol% and
thereafter suppression effect was decreased. The maximum value of CEC, about 252 meq/100g, was
observed with the 10Li0+45B;0; 458i0, + 7.5A1;05 porous glass prepared by hydrothermal
treatment and its mean pore radius was aboul 16.3A.

The addition of Ma(}; acceleraled phase separation and leaching rate. Looking at the remarkable
increment of pore diameter and pore volume of these porous glasses by the addition of MoO,, the
effect of MoOj3 may be ascribed to the lowering of silica concentration in the borate phase and to the

forming of water-soluble complex with silica during the leaching treatment.

(2510



7Jﬂ§i.o|l:;‘|011 '%}‘%‘7&

1. 4 =2

B4 2AHS) AGLT FF AT Aol £x)
afl Ao Ale]] A OT__i]Eo]m] silica rich phase o}
alkali borate rich phase & H4le] dojuls o]z &
A EE A Plee] Qelde 2T #A0R 9
FELRA & G, ek s, Vycor
el el E wkE] S o]28m givd

=3k ARl ALOs & 3 H 7= Al &
Si0, T ol Ao oldl AslAR ol 4A
Na*[AlI0)~ 2] o) 233l site 5 zHl =lcl =els
ol 28] E9fo| AHFEEE vige MES A4dAv|
Al Alurg gl Bhd ol maliel & ohpadias)
PR

] AnhAl T ARl At el Fob Si, F
Hol Beddo| o] A elTel vpgA o] Fu5
71 W7l el ALOa sk 2 AEES Hkdr)z gl

o] ALOs& $AUAEE L o] W] w99
ALO,E SR e elal A2 E 2ol W o
vl o] Taike s ghbAl Al et g AR elA] eheal
frelel e o] % 5107} xﬂ%—z | FEe| oAb
Aelst® sladsle] 4y AT4E B Bela AT
R EVEIER KR ELTA R R Ot
el
Table 1. Chemucal Composition ol L1 -B,0;- Si0, -

AlLO; Glasses.
Sample Batch Composition {mol %)
Name - \ added amount
Li,0| B,0,| Si0, of ALD,
|

SasAs 10 55 35 5

Sishq.s 10 35 33 75

SasAan w | s5 | 335 | 10

S5 ALz 10 55 35 12. 5

Sy s 10 50 40 5

Si0810.5 10 50 40 5

5saBap 10 50 40 10

Siedias 10 a0 40 12 5

Sis4s 10 45 45 5

SysAq.s ih 45 45 75

SisAg 1 45 45 10

Syehins 10 45 45 12. 5

Sa0ds 10 40 50 5

Sselns 10 10 50 7. 55

Ssedh1e 10 40 50 10

SsnAia.s 10 40 50 12. 5
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Table 2. Chemical Composilion of Li0-B.0, - Si0,~
Al03-MoQ; Glasses.

Sample Batch Composition { mol %)
aidded
Name Li0| B0, | Si0,| AlLO,! amount
MoO,
1 10 45 45 - —
2(=53A,5)] 93|41 86|41 86| 6. 08 -
3 8.3 |41 8541 86| 6 93 2
Ln, 9 3|41 86|41 86| 6 98
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Table 3. Condition used for Preparation of Porous

Glasses.
Temy. and Holding Time 5
of Heal Treatment 480°C, 10 hourss
Solution distdled water, 100 ml
Hydro- . Holdi
thermal L | 98°C, 4 hours
Treatment
Glass Specimen | ASTMNe, 30-100, f g
Solubion 0. 1N-H,30, -- 0,5 N-Lj, 50
Acidic 100 mi
Temp., Holdmg | ggoc, 4 poyrs
Treatment
Glass Specimen | ASTM No. 30-100, 6 &

A 2574 A 3% (1988) (253)
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Table 5. Caton Exchange Capacity of Porous
Glasses Prepared by Hvdrothemal and
Acidic Treatment .

i CEC{meq/ 100 2)
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No 1lydrothermal Acidic
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2 252, 3 236 6
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Table 6. The Specific Surface Area of L1,0-BOs-
S0, ~AlO, ~Mo, Porous Glasses Pre-
pared by Hydrothermal and Acidic Treat-

menft
Sample Specific Surface Area (m?/g )
Ne. Hydrothermal trcat. | Acidic treat.
2 270, 1 282 3
3 375 4 328 3
4 337, 3 358 0
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Table 3. The Values of Median and Mean Pore
Redius and Pore Volume for Poroos

Glasses .
Median (A) Mean {4) | Pore vol.(ml/g)
Sample
Fydro-| Acidic| Hydro- | Acidic [Hydro- [ Acidie
Name | lheomal thermal thermal
treal, | treat,| treat. lreat. (Lreat. ireat.
SosAys | 148 | 1471 15 41| 14 59| 0. 282 | 0. 269
Sihns | 15 15 15 12| 16 34| 0. 287 [ 0. 288
SysAns | 16 168 | 16 28| 17 5 | 0. 220 | 0. 248
SseBps | 1571 154} 15 66| 15 94| 0. 184 (D 182

Table 9. The Values of Median and Pore Radius
and Pore Volume for Lix0- B0y -5i0:~
AlO; -Mo0O; Porous Glasses

9 -
fe | Treatment | Median (A) Mean(A} P(ogﬂe /}8]'
Q.
Hydrother - 16 16, 29 0. 220
2 | mal Acidic 16. & 17. 5 0 248
Hydrothe - 301 32 54 0611
3 | mal Acidic 33 4. 33 0. 564
Hydrothe- 36 30 87 0. 672
4 | mal Acidic 31 5 33, 21 0, 594
4, 2 2
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