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Abstract

The chemical durability of glasses to water was studied in this paper.

Sixieen kinds of glasses

in Si02-Na20-V205 system were fused in electric furnace.

The fused glasses were powdered into particles of 35—60 meshes and 2g of them were immersed
in 50 cc water of 30, 50 and 70°C while being stirred during 10, 20, 40 and 80 minutes respectively.

Then the amounts of. vanadium dissolved into water were measured by chelatometric titration.

The results were as follows.

1) The experimental data- were tested by analysis of variance and it was proved that log of

dissolved amounts was linear function of log of dissolving time and reciprocal of absolute

temperature.

2) The dissolved amounts increased with increasing VO, 5 mol and decreased with increasing

NazO mol in constant SiOz mol, and they increased with increasing NazO mol and decreased

with increasing SiO2 mol in constant VO 5 mol.

3) In glasses of SiO2 60 and 65mol, there were minimum value of dissolved amounts at ‘certain

composition, and in VO,5 15 mol, there were also minimum value at certain composition.
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Table 1 Composition of glasses(mol)

Glass no. VO,.s I Si0g | Nago} Al2O3
1| 182! so0l 31.8] 1.5
2 18.5| 56.8| 25.01 1.5
3 18.2, 59.1| 22,7, 1.5
4 15.0| 50.0] 35.0| 1.5
5 4.0/ 58.1: 27.9] 1.5
6 15.0| 65.0; 20.0| 1.5
7 10.0| 55.01 35.0| 1.5
8 10.0 | 60.0 30.0| 1.5
9 10.0| 65.0 25.0! 1.5
10 0.0, 70.0 20.0] 1.5
11 15.0 | 55.0 30.0, 1.5
12 10,0/ 50.0! 40.0/ 1.5
13 50| 60.0 35.0| 1.5
14 15.0| 60.0; 25.0 1.5
15 50| 55.0| 40.0! 1.5
15 | 5.0 650 300! 1.5
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Table 2 Dissolved amount Q (mg)/glass sample
I g/HoO 50 ml

Tirne‘
(fﬁff (min)| 4 20 40 80
Temp.(°C)

30 7.15{ 33,78 57.76 87.61
1 50 67.79' 83.13| 118.23 126.77
70 126.67| 133.17 130,77, 134.53
30 1.23 2.21 4.21 911
2 50 8.300 13.64/ 28.31 45.11
70 31.83 5119 74,28 108.26
30 4.000 7.48] 13.15 45.95
3 50 17.31]  31.64] 49.86 170.07
70 42,78 87.84] 113.75| 141.73
30 18.84/ 30.08, 48.23 71.82
4 50 51.85  87.05| 103.74 106.86
70 109.40| 111.41| 103.16/ 114.52
30 1.59 2.01]  3.15| 6.26
5 50 4.50  9.10 16.78 27.33
70 30.75  49.5%  84.90  86.90
30 3.771  5.420  7.71] 12.06
6 50 8.51] 18.72 29.59 15.73
70 21.16) 35.90 58.01] 86.46
30 2.99 7.21 12.21 19.94
7 50 17.47]  24.95  45.15] 61.87
70 71.33  74.700 76.65| 75.35
30 1.48)  3.33  5.471  9.78
8 50 7.47  14.33  35.44 41 96
70 38.71 53.23 70.04 70.60
| 30 0.85 0.97  1.39 2.01
9 50 1.57  2.72]  4.94  9.37
Il 70 7.08) 16.89 29.59 44.30
30 0.13  0.16  0.25  0.36
10 50 0.28/  0.46 0.65 09
70 0.59'  1.03 1.72| 3.52
30 10.56] 20.83 29.16 55.28
11 50 27.12) 51.51] 83.65 94.26
70 95.51  97.31] 102.31 106.34
30 15.89  25.92| 39.24| 54.12
12 50 36.98  48.09 66.70 67.22
70 70.49] 70.88 71.20 71.90
30 0.67  2.09  4.87 7.64
13 50 4.21 15260 14.41] 23.82
70 | 26.77 33.91| 28.58 40.57
) 30 | 0.890  1.48  2.74]  4.06
14 S 50 | 3.15  6.42] 11.40 26.52
0| 22,02 39.64 43.95 86.03
30 | 7.96 13.12 20.46 26.69

15 50 | 15.28' 27.78 15.66 —
70 36.09i — — —
30 0.18  0.64  1.83  3.85
16 50 2450 5.33  9.92] 16.40
70 18.23  27.03 28 95  31.46
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30 97.1| 158.4| 239 8| 330.7
12 6.11 50 225.9| 293.8 407.5| 410.7
70 490.7| 433.1) 439.3| 439.3
30 8.0 25.0, 58.3] 91.5
13 11.97 50 50 4| 146 8| 172.5) 285.1
70 320.4) 405.9! 461.8| 485.7
30 3.9 6.7 12.4 238.4
14 4.25 50 14.2| 29.00 51.5/ 119.9
70 99.5| 179.2| 221.3| 388.9
30 94.9, 156.4| 243.9| 318.1
15 11.92 { 50 184.7| 330.5| 425.1] —
70 430.2] — —_ —_
30 2.2) 7.7 22.0, 46.3
16 12.02 50 29.4] 64.1 119.2] 197.1
70 219.11 324.9 348.0| 378.1
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Table 3 Reduced value S (mg)/glass sample

{ g/Hs0 50 ml
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Glass | €onvevsion Téﬁfm (SBEIT 5.
o, | coefficient 10 20 40 80 a) R & BN & DBERR
Temp. (°C) NPy AEEHE E AR & O, TFEbER
30 60.4| 118.9 203.3! 308.4 v/ 43 & (B3 5.
1 3.52 { 50 238.6| 792.6| 416.2! 446 2 i e
70 | 445.9 468.8 4603 473.5 log §=4-+0.5log ¢ @
30 4.5 7.8 14.9 322 ERXPRITEILEDPRALBIDIC logS & logt
. 5.4/ 48.3 100.2 . . .
’ >3 7011271812 25,0 3935 & PEEFig. 2~51278 5 1L TAlilog S & log
! 30 14.20 26.6] 46.7 92,1 EDMICLIREARYRITAL ERBEDBLEMNT
3 33N Sy s e U T s vk b EBRE TROC L CEWT 5,
30 78.9] 129.1] 202.1| 300.9
4 4.29 50 217.3| 364.7 434.7) 477.7
70 458.3| 466.8 474.1| 479.8
30 7.2 9.0/ 14.2| 28.2 1000 300 507 70°C
5 4.50 { 50 20.31 41.0 75.5 123.0
70 138.4| 222.9) 382.1) 391.1
30 15.9) 23.0| 32.8 s51.3 [ :
6 4.25 { 50 36.2| 79.6 125.8| 206.7
70 95.91162.3 262.2 390.8 | ! s
30 18.4| 42.3| 75.0/ 122.45 35
7 6.14 50 107.3| 153.2 277.2] 380.0 £ 3
70 438.0| 458.7 470.6| 462.4 ., [}~
h 3
30 9.1 20.5 33.7 60.2 |1
8 6.16 50 46.0) 88.2| 156.7| 258.5 4
70 233 0| 321.7 431.4| 434.9
30 5.3 6.0 8.6 1z.4 |
9 6.19 50 9.7 16.8| 30.6/ 58.0
70 43.8) 104.5| 183.2] 274.2 3
30 0.8 1.0 1.6 2.2 ‘L[z AN SN T T W S S E S S T—
10 6.21 50 1.7 2.9 4.0 6.1 10 20 40 80 10 20 40 80 10 20 40 30
: 70 3.7 6.4 10.7 219 Time (min)
: . 7l 122, ) .
11 4.21 { 28 ];22 2?;3 352.3 %gég Fig. 2 Relation between reduced value S and time
70 102,1| 409.7| 430 7| 447.7
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Table 4 Tabb of analysis of variance

Temp.(“C) i
| 30 50 70
Factor |
S 7.6981 3.2610 0.9370
Time M.S.{ g 0.0325 0.0308 0.0175
Sqe/S1 | 0.0042 0.0094 0.0186
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Table 5 Tabb of analysis of variance

Time (min)

10 20 40 80
Factor |
St | 9.7497 7.9902 7.9288 4.3177
Temp.M.S, 1
a | 0.0001 0.0291 0.2370 0.1029
i
Sq/S1i 0.0000 0.0036 0.0298 0.0238

Fig. 11 Relation between reduccd value S and temp.
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