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ABSTRACT

The ion-echange porous glasses were prepared by heat trealing and subsequiently acid treatng tae (25-y)
SiQsvBaDs 5Mas0 4w ALO; glasses with vy =355, 45, 35,25 malel and x=0,2, 3, 9 wole’. It was Lhen investigated
how the cation exchange capacity 'was affected by the phase separation in these glzsses. Tor thal malter,
such ouantities as alkali extraction ameunt, pore volume and specific suxlace aren of the glasses were meagured.

The phase separation in (hese lasses was in genersl suppressed by the additon of 44Ty mazimally aroond
the composition of 5 mole% Al:0. This may bs becauvse the micro-phase sepasation prevailed in the glass
of thal composition over rhe macro-phase separation, inereasing thereby the specific muzface aren as well as
the tesidual smoust Al of alter acid-lreatment and accordingly the calion exchange capecily. The maximum
value of the cation exchange capacily was observed to be zbout 150 meq/180g for the olassos of (40050 Eily-
(55~45)By(q-500as0 5 41504, ‘
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Table 1. Chemical composition of Si0,
Ban*NﬁgO-AlgOg glasses.

Sample Batch composition (mele %)

Nao. . Added amount of
5103 BgOg Nﬂgo Alzoa

A-l 40 55 5 )

A-2 40 35 5 2

A-3 40 55 5 5

A4 40 35 5 9

B-1 50 45 5 0

B-2 5G 43 5 2

B-3 50 45 5 5

B4 30 45 5 9

c-1 60 1 33 5 0

-2 g 1 35 5 7

-3 60 35 3 5

C-4 6 | 3 5 9

D-1 0 | 35 5 0

D2 70 25 3 2

B-3 70 25 5 5

-4 | 23 5 9
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Table 2. The amount of alkali exiracted from 8i0y-BaQz-MNa,0-Al:(Qy glasses
Quenched Anpealed
Amount of ANa
Sample No. Nag0 in Extracted alkalil Extraction [Extracted alkalii Exiraction (Na-Ng)
batch (Wi%) _amount Iatio amount ratio 4
(NazOmg/e) (Ng) (Na;Omg/g) (Na)
A-1 4,7 52.8 1.00 48.1 1.00 0
(47.0) (47.0)

A2 4.6 27.5 (). 598 28.2 0. 613 0.015

A3 4.4 18,2 0. 414 18.8 0. 427 0.013

A 4.1 14.2 0. 346 12.3 0. 300 —0. (46

B-1 4.8 51.8 1.00 49,3 1. 00 0

(48.0) (48.0)

B-2 4.7 28.4 0. 604 30.1 {. 640 0. 036

B-3 4.5 16.7 0.371 15.1 . 336 —0.035

B-4 4.2 11,1 0. 264 10. 8 0. 257 —i1. 007

c-1 | 4.9 32.1 0.655 48.5 0.990 0.335

c-2 4.7 17.4 0. 370 19. 4 0.413 0.043

C-3 4.5 6.2 138 7.7 0.171 0.033

C-4 4.2 3.1 0.074 5.7 0.136 0,062

D-1 50 9.0 0. 180 43.7 0. 874 0. 694

D-2 4.8 4.7 0. 098 13.1 Q0.273 0,175

D-3 4.6 4.2 0.091 3.4 Q. 074 —0.017

D4 4.3 g1 0.188 20 0. 047 —0.141

Values in parenthesis are theoretically calculated.
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Table 3, The values of total pore volume, specific
surface area and average pore radius for

porous glasses.

sumple | Toslpore Syt sufuceAveruge
’ Ve(ml/g) SSA{m%*/g) t(A)
A-1 0.166 476 7.0
A-2 0. 463 493 18.6
A-3 0.241 667 . 7.2
A4 0.221 562 7.9
B-1 0.141 191 14.8
B-2 0.277 408 13.6
B-3 0. 177 561 6.1
B4 0.114 447 5.1
C-1 0.095 104 18.3
Cc-2 0.122 348 7.0
C-3 0.042 13% 4.5
C-4 4] | 213 0
D-1 0.115 181 12.79
D-2 0. 059 260 4.4
D-3 0 178 0
D4 0 213 0
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Table 4. Chemical composition and cation exchange capacity of porous plasses.

Chemical compesition (mole %} Residual CEC
Sample MNo. amount of Al
5i0; B0: Naz0 ALO, (meq/100g) | (mea/100g)
Al 95.8 3.5 0.7 0 0 9
A2 95.0 0.2 2.5 2.3 78 54
A-3 86.0 2.0 5.2 6.7 217 142
A4 82.4 4.2 3.1 10.3 318 150
B-1 94,6 5.0 0.4 i 0 12
B-2 95.0 0.7 2.1 2.2 7.4 69
B-3 85.2 6.6 2.7 5.5 175 148
B4 76.5 9.5 3.8 10.3 315 114
c-1 93,2 6.5 0.4 0 0 25
-2 89.7 5.6 2.4 2.3 73 40
-3 81.6 9.3 3.8 53 169 140
Cc-4 75.2 12.2 3.9 8.6 265 43
D-1 85.3 13.8 0.9 0 0 2
D-2 91,8 3.8 2.5 2.0 64 61
D-3 67.1 23.9 4.2 © 4.8 149 36
D-4 64.6 22.1 4.9 5.4 255 12
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