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Abstract
The chemical durability of glasses, especially water resistant quality, was studied in this paper.
Fourteen kinds of glasses in $i02-NagO-TiO2 system were fused in electric furnace.

The fused glasses were powdered into particles of 35—60meshes and 2 g of them were immersed
in 50 ce water of 30, 50 and 70°C while being stirred during 10, 20, 40 and 80 minutes respectively
Then the amounts of titanium dissolved into weter were measured by chelatometrie titration.

In this paper, author considered the behavoir of dissolution in SiO2-NagO-TiOg system glasses
and compared the dissolving phenomena of SiO2-NagO-V205 system with that of SiO2-NazO-TiOz

The results are as follows.
dissolved amounts was linear function of reciprocal of absolute temperature and had no linear

systcm.
1) The experimental data were tested by analysis of variance and it was proved that log of
relation to dissolving time as a whole, but there were linear relations between log of dissolving
amounts and stirring time in the case of 20 and 80 minutes.
2) The dissolved amounts increased with increasing NazO mol in TiOz 10 and 30mol, and in
TiOz 20mol there was minimum value of the dissolved amounts at certain composition.
In glasses of SiOs 60mol, the dissolved amounts decreased with incresing Na2O mol.
3) The chemical durabilify of SiO2-NasO-TiOz system glasses is very superior to that of

Si02-Naz0-V20s5 system.
4) The apparent energy of dissolution of SioO-Na2O-TiOg system glasses is small in comparison

with that of SiO2-NasO-V205 system.
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Table 1 Compo sition of glasses (mol)

Glass no| TiOg SiO2 | Na20 | AlzOs
1| 30 50 20 1.5
2 25 55 20 1.5
3 20 60 | 20 1.5
4 20 55 25 1.5
5 20 50 30 1.5
6 | 120 45 35 1.5
7 |20 40 40 1.5
g | 15 60 25 1.5
9o | 20 55 35 1.5

10 | 10 50 40 | 1.5
11 1 15 45 40 | 1.5
12 { 30 45 25 1.5
13| 30 4 30 1.5
14 |20 60 30 1.5

XL K
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SR
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TiOz(mol)
Fig. 1 Diagram of composition of glasses in
Si02-Na20O-TiO2 system
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Table 2 Dissolved amounts Q (mg)/ glass A5z Reduced Value S #» il
sample | g/H20 50 ml log S= A/_g ®)
. Time(min) -
Glass 10 | 20 | 40 | 80 %55
Temp.(°C) 5. % =
1 70 1.200 1.44] 1.56| 1.74
§ 30 1.08 1.38 1.38/ 1.38 EBERPBC 5 12 it Reduced Value S »
2 50 1.38/ 1.38 1.38| 1.56 Tabl o
70 1.38 1.50| 1.56 1.68 able 31T7Ry.
' 30 0.78 — 0.96| 1.38 Table 3 Reduced value S (mg)/glass sample Ig/H20
3 50 1.400 1.50 1.98 1,98
70 1.56| 2.28 2.58, 2.58 50 ml
4 50 0.60, 0.78 1.02| 1.02 Glass' Conversion Tl'(r[r;]?n)
5 } 30 — 1.29 1.32 12(1) no Coefficient 10 20 40 80
) ;g 1.;0 1.?i 1.;; 1.78 1 Temp.(°C)
1.38) 1.74/ 1. 1.
1 2.16 2. 11 3, )
30 1.50f — 1.67| 1.73 70 59 3.1 3.37) 3.76
7 50 1.98/ 2.100 2.10| 2.16 30 2.76/ 3.53 3.53| 32.53
70 2.28 — 2.40| 2.70 2 2.53 50 3.53] 3.53] 3.53 4.00
0 3. .84/ 4.00| 4.30
8 70 — 138 1.38, 1.56 ;o ; i; 3 Yo 4
30 1.68 1.86 1.98| 1.98 3 3.15 50 4.41 4.73 6.24 6.24
g 50 1.68 1.86/ 1.98| 2.00 70 4,91 7.18 8.13 8.13
70 1.86] 1.98 1.98| 2.01 . 34 0 Ledl 245 390 320
10 } 30 1.200 1.38 1.68 1.98 ' ' R A
50 1.38 1.98 1.98/ 1.93 5 3.13 { ?8 4.70 ;67 gig g.gg
1 } 30 1.38/ 1.56/ 1.58| 1.56 ) ’ . ’
70 1.56/ 1.56/ 1.68] 1.80 6 3.11 70 4,29/ 5.41] 5.54] 5.54
50 1.38) 1.62] 1.86| 2.:6 30 4.65 — 5.18/ 5.52
12 } 70 — 1.98 2.16] 2.16 7 3.10 gg g.é; 6.51 ?.Z‘]} G.Z(;
13 } 30 1.74] 1.86 2.34| 2.34 : ‘ 8.-
70 2.56 2.58 2.64| 2.64 3 411 70 —| 5.67 5.67| 6.41
30 2,16 2.28 2.34 2.40 30 10.10] 11.21) 11.94 11.94
14} 50 — 2,40 2.46| 2.52 9 6.03 50 10.10) 11 21| 11.94] 12.06
70 2,34 2.46) 2.52] 2.58 : 70 11.22| 11.82 11.82] 12.12
{ 30 7 20| 8.28 10.08| 11.38
log Q=a+0.5log ¢ . (1) 10 6.00 50 8.28 11.88| 11.88| 11,88
W { 30 5.62 6.35 6.35 6.35
: : 11 4.07 70 6.35 6.35 6.84] 7.33
M=0.01x Mri0,+0.01y Msio;+0.012 Mxyay0 . » 16 { 50 298 3.50 4.02 4.67
X+ y+z=100 |z 70 — 428 4.61 461
. . |
L ZIT Mrios, Msios 53X 05 Mxao i3 h 30 3.74/ 4.00[ 5.23 5.03
o S0 110w S0 Cki N0 BN 13 215 {3 550 5.55 5.68 5.68
o 2 33X % Nas BB R
Ti0z; 510z S5 X0 NazO DI FRAERT. (30 |13.0913.79 14.16 14.52
M M 14 6.05 50 — 14.52| 14.88| 15.25
S=0X g grx =@ X 100X "7 =X 100x! | | 70 1436 14288 1525 13 61
&35 S #ZReduced Value, | 2HiBIRRE &ANT
Z Dk 37 Reduced Value S (3B ERUCRUIZE DI, 7 a v OB TR0
WRL T2 & 21, 77 2REOEMRO K/ L O LIt o 8 DERET 5,
5 2D TiO2 © mol BTIBIHRETES 515, log §=4+0.5log 1 @)
COERNTT & >~ OUHBISE % BRT 5, log S=4’ — = ®)
Z @ Reduced Value S 3301 IZUtzhss. s - N .
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Fig. 4 Relation between reduced value S and time
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Table 4 Table of analysis of variance
(20~80min)

Temp. (°C)
30 50 70

Factor |

S 1 0.0277 0.0147 0.0110

Y
10 20 40 80

Time (min)
Relation between reduced value S and time

(50°C)

Fig. 3
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Time M.S. l
Sq | 0.0000 0.0003 0.0000

i
Sq/Si | 0.0000 0.0000 0.0000
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Table 5 Table of analysis of variance

composition in TOiz 20 mol

Time (min)
10 20 40 80 mean
Factor 500f=
S. | 0.0617 0.0440 0.0250 0.0174 0.1400 —°”"’Ja’——"cr—
Temp. M.S. ‘
Sq¢ | 0.0076 0.0002 0.0000 0.0018 0.0028 2001
Sq/S1l 0.1231 0.0045 0.0000 0.1034 0.0200
100}~
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Fig. 9 Relation between reduced value S and
composition in TiOy 30mol and 10mol
respectively
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