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The Chemical Durability of V,05-P,O5 System and V,05-P,O;- BaO

System Glasses

Shun-ichi YATABE, Toshio OKADA, Kgjin SUGIMOTO and Masami MORI

Abstract

The chemical durability for water of ten kinds glasses, i. e.
40VOz.5— (60—x) PO2.5—xBaO system and 60VOz.5— (40—x) POz.5—xBaO system glasses (x=0,

5, 15, 25, 35) was examined, because of their interesting electrical properties, i. e. their low specific

electrical resistances, fomer have 107-108 ohm. cm, latter 105-106 ohm. cm.

The fused glasses were powdered into particles of 35-60 meshes and 2g of them were immersed

in 50 cc water of 30°C, 50°C and 70°C under constant agitation of 10 min., 20 min., 40 min.,

80 min. and 160 min. respectively.

Then the amounts of V, P and Ba dissolved in water were measured by chelatometric titration.

The conclusions were as following.

1) The relations btween Log of the amounts of V, P and Ba dissolved in water and the

reciprocal of absolute temperature of water were linear by theory, it was found that the theory

was established approximately, though some results were not accord with it.

2) The amounts of V were decreased rapidly on the addition of BaO mol, but the amounts of P

were not decreased as V.
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Table 1

Dissolved V weight (mg)/50cc H20,
1g glass sample
40VO3.5— (60— x)PO2.5—xBaOx

I\ Time (min)
xl S 10 | 20 | 40 | 80 | 160
Temp °C . -
30 | o0.50 0.83 0.92] 1.21] 2.17
0 50 0.96 1.27| 1.91] 5.02| 7.34
70 2.11| 5.02) 7.62| 11.34| 19.56
30 0.17] 0.23 0.25 0.52 0.99
5 50 0.37. 0.52l 0.61 0.75] 1.12
70 0.74| 1.02 1.17| 1.32; 1.72
30 0.06/ 0.20 0.25 0.36 0.51
15 50 0.14, 0.29 0.32) 0.57| 0.69
70 0.25 0.52 1.02/ 1.43] 1.60
30 0.05| 0.09] 0.13 0.13] 0.17
25 50 0.13 0.13 0.19/ 0.31] 0.36
70 0.25| 0.33| 0.45 0.55 0.93
30 0.06, 0.06, 0.06/ 0.06 0.06
35 50 0.06| 0.06/ 0.06 0.07] 0.09
70 0.13 0.13 0.13 0.13 0.13
60VO2.5— (40— x)PO2.5—x BaO
\\{ime(min) l
x 20 | 40 | 80 | 160
1Tenm
30 3.3 12.0 13.8 15.8/ 23.3
0 50 13.8 16.7] 18.1 26.5| 37.4
70 18.6 23.9 33.6 38.8/ 43.6
30 0.321 0.50, 0.61] 1.82 2.55
5 50 0.96 1.45 2.42| 7.13] 14.2
70 0.99 2.59 7.41 19.7] 25.4
30 0.06 0.10 0.13 0.43 0.78
15 50 0.22l 0.45| 0.57| 1.55 3.43
70 0.45] 0.76 2.42| 5.35 6.62
30 0.06 0.13 0.19] 0.28 0.28
25 50 0.14 0.23 0.28 0.43 0.52
70 0.38] 0.48 0.56] 0.96/ 1.45
30 0.09| 0.09/ 0.09| 0.09 0.09
35 50 0.10 0.14 0.14 0.14 0.14
70 0.14 0.17| 0.17 0.17] 0.19
Table 2 P
40VO0s.5— (60— x) PO2.5—x BaO
. Time(min)
X 10 | 20 | 40 | 80 l 160
Temp °C ™.
30 2.64 3.83 6.04 7.59 10.6
0 50 430 7.32 8.13 11.6/ 23.3
70 12.6 17.5 21.7, 40.4 50.7
( 30 2.28] 2.28 7.28/ 7.41 8.87
5 i 50 2.75 3.48/ 7.75/ 10.8] 13.6
70 790 10.4/ 11.0, 11.9| 17.9
30 3.95 5.50 5.96/ 6.62] 7.28
15{ 50 6.58| 7.05 7.36 8.44 9.84
70 751 9.10 12.0, 13.9] 16.7
30 0.81 3.37 4.07 4.88 6.47
25 50 2,44 4.18 5.23 5.54 7.47
70 364 4.72 6.12) 7.28 9.99
30 I e T
35 50 — ==~ =
| 70 1.55 3.29 4.65 7.200 9.02
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60VO2.5— (40— x) POs.5—x BaO

@egmin)
x o 10 | 20 | 40 | 80 | 160
Temp °C ™
30 19.8 48.8 79.0/ 127.0 135.9
0 50 34.2) 53.8/ 94.9| 137.9| 185.9
70 48.41 76.7) 116.9| 163.8 209.9
30 5.46] 6.31| 7.24, 11.7] 18.8
5 50 5.11 9.99 14.7/ 20.1 34.1
! 70 11.2) 18.1 36.1] 44.5 55.9
30 3.95 4.65 5.220 10.0 12.2
15 50 5.34 5.89 7.51 8.29/ 18.0
70 6.58 — 7.94 15.2] 26.3
30 2.79| 4.33] 5.11] 6.51] 7.05
25 50 4.41 6.04| 7.13 7.98 11.4
70 6.82) 7.24/ 9.06] 9.37| 15.5
S 30 1.31] 2.01 2.711 3.41 4.30
35) 50 3.18) 3.64| 4.18 4.53 4.96
70 4.65| 4.92) 5.11 5.89 6.39
Table 3 Ba
40VOz.5— (60— x)PO2.5— x BaO
. Time{min)
X 10 20 40 80 160
Temp °C .
30 — -~ - =
5 50 e T =
70 =
30 0.17, 0.38/ 0.38 1.03 1.03
15 50 0.34| 0.38 0.38 1.20 71.20
70 0.51] 0.62] 0.62] 1.51 3.31
30 0.17| 0.17, 0.17 0.52] 0.62
25 50 0.17) 0.35 0.35| 0.89 1.44
70 0.34 0.521 0.62] 1.10, 1.85
30 0.17) 0.17] 0.17] 0.34 0.35
35 50 0.17) 0.17 0.21] 0.36 0.69
70 0.17 0.17 0.271 0.69 0.75
60VOz.5— (40— x)POyz5—x BaO
\ Time (min) ‘
x "1 10 | 20 | 40 80 | 160
Temp °C \ |
30 —~ — -
5 50 — = = —
70 - = = = =
30 0.17) 0.17] 0.17| 0.62] 1.95
15 50 0.17) 0.17] 0.34] 1.03 2.95
70 0.17) 0.41] 1.37] 4.74 6.87
30 0.17) 0.17, 0.34 0.34] 0.34
25 50 0.34 0.51] 0.51] 0.51] 0.51
70 0.51 0.69| 1.44 1.44] 1.55
J 30 0.14) 0.14/ 0.14, 0.34 0.52
35 50 0.17’ 0.34 0.34] 0.48] 0.62
[ 70 0.24 034 0.411 0.69 0.69

15
Table 4 HXx108
40VO2.5— (60— x)PO2.5—~x BaO
. Time(min)
x| 10 | 20 | 40 | 80 | 160
Temp °C \
30 0.117 0.20 0.25 0.31] 0.83
0 50 0.25, 0.400 0.78| 1.28 2.34
70 0.80] 1.44 2.20 2.43] 7.13
30 0.05| 0.09] 0.10, 0.24, 0.29
5 50 0.16] 0.22| 0.44| 0.66/ 1.27
70 0.40 0.46 0.93 1.61 2.65
30 0.03] 0.05| 0.100 0.22| 0.22
15 50 0.04 0.08 0.17, 0.31 0.49
70 0.13] 0.13 0.34 0.35 1.35
30 0.01] 0.02, 0.04 0.07 0.07
25 50 0.03 0.03 0.05 0.08 0.11
L 70 0.04, 0.06/ 0.08 0.17] 0.53
30 0.005| 0.005| 0.005 0.018 0.018
35 50 0.013/ 0.013| 0.013] 0.020 0.025
70 0.013| 0.013| 0.025 0.040] 0.060
60VO2.5— (40— x)PO2.5—x BaO
\Time(min)
x| >~ 10 | 20 | 40 | 80 | 160
Temp °C
] 30 3.05] 5.00, 7.30] 1.50 11.25
05 50 5.45/ 5.78 10.13| 12.60| 15.05
i 70 6.70] 7.05/ 11.63; 14.83| 16.25
30 0.030] 0.068| 0.145; 0.340/ 0.550
5 50 0.040! 0.050/ 0.055| 1.625 3.900
70 0.300{ 0.750/ 1.850, 4.500] 8.250
30 0.013] 0.025 0.028] 0.113| 0.115
15 50 0.048; 0.055 0.105! 0.500 0.780
| 70 0.088! 0.120, 0.380] 1.250! 1.350
| 30 | 0.020 0.020 0.025, 0.038 0.045
25 50 0.025; 0.035; 0.050; 0.050] 0.068
l 70 0.060 0.070; 0.095] 0.100] 0.190
30 0.010| 0.010| 0.010, 0.025| 0.025
35{ 50 0.013] 0.015/ 0.020/ 0.025/ 0.030
70 0.025/ 0.030 0.040!0.050 0.063
5. & =

LFCOMERT AT & 5T Reduced Value S % ]
WTIEHBIS 283 2 O T, HEHLE, t=160/31T
BT AV, P XoiBad Reduced Value Sv, Sr
LU SBaBEGNT L DT,

I 5T DRITHNT DEFEH =2 ¥ —% $7R7.
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Table 5
Reduced Value Sv, Sp and Sv (mg) at 160 min,
Energy Ev and Er ; Conversion Coefficient lv, Ip and Ipa
40VO;.5— (60— x)P205—x BaO
Sv Sp Sga

30°C| 50°C 70°CV

70°C| Ev | lr | 30°C| 50°C] 7o°cw Er

l Iv | 30°C| 50°C |

1.37) 2.97)10.06 26.80 2.4, 0.92 9.75 21.43| 46.64
5 \ 153 151 1.71 2.63 0.6| 1.11 9.85 15.10 19.87 0.8| 1.21
s | 183 0.93 1.26 2.93 1.2| 1.63 11.8716.04 27.22] 0.9 | 4.89 5.04 5.87 10.42
25 \ 14 036 0771 1.99 2.1| 2.44 15.79 18.23 24.38 0.5 3.42\ 212 4.92 6.33

35 2.45) 0.15 O.ZZl 0.3211 0.8 = *J[ 35.19\ — 2.79‘ 0.95 1.93 2.09

3.91

60VOs2.5— (40— x)PO2.5—x BaO

Sv S[j SBa
x 1 v | 30°C| 50°C| 70°C| Ev | lp 13o°cq 50°C| 70°C| Er L 3o°cw 50°C| 70°C
| 111} 5 g6l 41.51, 48.40, 0.7 1.67‘226.9\310.5 35.05 0.5 | |
s | 1.22) 31 17.32 30.98 2.5| 2.09 39.3 71.3118.9 1.2| 1.46 — @ —
15 | 1.420 111 4.87 9.40 2.3| 3.41 41.6 61.4 8.7 0.8| 5.69 11.10 16.79 39.09
25 | 163 046 0.85 2.3 1.8| 6.50 45.8 74.1100.8 0.8 | 3.90 1.33 1.99i 6.05
35 | 1.83 0.17) 0.26 0.33 0.8] 22.0 04.6109.2 140.6 0.4 | 3.14 1.63 1.95 2.17

1) R &R & ORI Ba 2 FHuc/d 3 T log S & 1/T & OB 2 K1)
ke I X AE, Jog S & 1/T & 3 TEAREY ~ics Uz, S b log H & 1/T & OBRM%ZH

GRrsd 3T Ths, ChEMATZDICY, PEIT @), TR LI.
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1= ;
Y
0.5
. (=3 -
X 5\0 0.5b= 3¢

N
e \o\: ol \

0.1 o1k

Svimg)
Sv (mg)

| | 1 2.9 3.1 3.3 (17T )x10°°K

2.9 3.1 3.3 (1/T)x10%K
Fig.2 Relation between Sv and 1/T

for 60VOs.5— (40—x)PO2 5—x BaO System

Fig.1 Relation between Sy and 1/T
for 40VO;.5— (60—x)PO,.5—x BaO System

Vol.19 No.l (1968)
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Fig.3 Relation between Sp and 1/T
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