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The Chemical Durability of P,O5-Nay,O System and P,05;-Na,O-Al,Og
System Glasses

Shun-ichi YATABE, Tsutomu SATO and Jun HASHIMOTO

Abstract

The chemical durability of seven glasses i, e,

(60+x) POgs- (40—x) Naz0 system (x, 0, 5,

10, 15) and (70—x) PO25—(25+x) NagO— 5AlO;.5 system(x, 0, 5, 10) glasses were examined,

The fused glasses were powdered into particles of 3560 meshes and 2 g of them were immersed

in 50cc water of 30, 50 and 70°C under constant agitation of 10, 20, 40 and 80 min, respectively.
Then the amounts of P and Al dissolved into the water were measured by chelatometric titration

The conclusions are as following,

1) The relation between Log of the amounts P and Al dissolved into the water and square root

of stirring time are linear by the theory, it is found that the theory is established approximately,

though some results are not accord with it,

2) The relation between Log of the amounts of P and Al dissolved into the water and the

reciprocal of their dissolute temperature (°K) are linear by the theory, it is found that the

theory is not established,

3) Much amounts of P dissolve from POy 5-Nas0O-AlO; .5 system in the water PQg2.5-Na20

system under same condition,

The chemical durabilities of P20s-NasO system glass do not increased on the addition of a little

amount of AlzOg,
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Table 1 Dissolved amount P(mg) glass sample 1g/50cc H20

Glass no. } x |temp(°C)\time(min) 10 20 40 80
30 13.85 18.40 25.23 38.76
1 0 50 42.04 14.65 47.93 49.84
70 556.01 692.01
30 ' 15.26 23.40 201.43 44.74
2 5 50 80.39 114.05 202.38 229.70
70 664.37 771.90
{ 30 33.08 48.10 59.95 71.29
3 10 50 197.78 21684 254.79 265.50
4 15 { 30 231.48 233.61 238.45 265 .86
50 236.49 250.18 251.71 273.01
(70— x)PO2.5— (25+ x)NagO— 5 AlO;5
Glass no. x
30 135.83 184.65 189.83 328.63
5 0 50 767.90 274.95 278.01 451.70
70 560.85 662.75 718.15
' 30 251.78 307.54 379.74 429.83
6 5 { 50 345.54 362.20 393.78 521.90
70 574.64 681.69 816,27
30 87.65 123.93 140.65 415.80
7 10 { 50 348.14 379.70 433.73 551.01
70 604.50 68%.74 | 736.09
Dissolved amount Al(mg) glass sample 1g/50cc H20
(70—~x) POz.5—(25-+x) NasO— 5AlO0; 5
Glass no. X
(3J 0.03 0.04 0.04 0.05
5 0 l 50 0.06 0.06 0.05 0.08
70 0.14 0.13 0.14 0.23
30 0.15 0.15 0.18 0.19
6 5 50 0.20 0.23 0.23 0.24
L 70 0.26 0.39 0.39 0.39
30 0.29 0.31 0.34 0.36
7 10 I 50 0.40 0.45 0.56 0.58
70 0.53 | 0.56 0.59 0.61
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Table 2 Reduced value Sp, Sa; conversion coeffiecient 1p, 14, and k
Sp (mg)
(60+x) POz.5—(40—x) Nag0

Glass no. ’ X . lp Jtemp("C)\time(min)l 10 | 20 ‘ 40 ‘ 80 ‘ k
30 155| 206 28.3| 43.4 0.49
1 0 |1.12 50 47.1| 50.0| 53.7! 55.8 0.08 *
70 622.71 775.1 0.31
30 15.9| 24.3| 306! 46.5 0.52
2 5 |1.04 50 83.6 | 118.6| 210.5| 238.9 0.51
70 691.3 | 787.3 0.19 *
{ 30 324 471 588 69.9 0.37
3 10 10.98 50 193.8 | 212.5| 249.7 | 260.2| 0.14 *
{ 30 208.3 | 210.2 | 214.6 | 239.2 0.03 *
4 15 ] 0.90 50 212.3| 2259 226.5| 245.7] o0.07 *
(70—x) POz5—(25+x) Na2O— 5AIO; 5
Glass no., X P ] | k
‘ 30 131.8 | 179.1 | 184.1| 318.7 0.43
5 0 |0.97 50 259.9 | 266.7| 269.7 | 438.1 —_— %%
] 70 544.0 1 642.9 | 696.6 0.17 *
30 261.9 | 319.8 | 394.9| 447.0 0.49
6 5 [1.04 50 359.4 | 346.7  415.8 | 542.8 — ¥
70 597.6 | 708.9 | 849.1 0.40
30 99.9 | 141.3 | 160.3 | 166.2 —
7 10 {1.14 50 396.9| 432.9| 494.5! 628.2 — **
70 780.6 | 780.6 | 839.1 — ¥
Sai(mg)
(70—x) PO25— (25+%x) NagO-— 5AlO; 5
Glass no. X a1 10 20 40 80 k
30 0.41 0.54| 0.54| 0.68 0.46
5 0 |13.55 50 0.81 0.81 0.81 1.08 — ¥
70 1.90 1.90 1.90 3.11 — *¥
30 200, 2.01| 242! 2.56 — %
6 5 |13.46 50 2.69 3.01 3.10 3.23 — ¥%
70 350 | 5.24| 5.24] 5.24 — %X
30 387! 4.14| 4.54| 4.81 0.20 *
7 10 | 13.36 50 5.34 6.01 7.48 7.75 0.34 *
70 7.08 7.48 7.88 8.15 — k%
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