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The Dissoliving Phnomenon of SiO,-La,05(Ce0,)-Na,O System Glasses

Shun-ichi YATABE and Toshio TaKao

Abstract

The dissolving phnomenon of Si0;-La;03(Ce0,)-Na;O system glasses were studied in this paper.

The fused glasses were powdered into paticles of 35-60 meshes and 1lg of them were immered in
50cc water of 30,50 and 70°C and agtated for 10, 20,40 and 80 min.

Then the amount of Na ion dissolved in water was measured by 0.01 N HCI.

The results were as follows.

(1) Log of amount of Na ion dissolved in water was linear function of log dissolving time and the

reciprocal of dissolving temperature.

(2) The amount of Na ion dissolved in water did not depend on La;03(Ce0;) mole in glasses.
(3) The amount of Li ion dissolved in water was little and the amount of Na ion was much.
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Table 1-1 Composition of glasses in SiO,-La,SO;4
~Na,;O system (mol % and wt %)

Si0O; La,O, Na;O
Glass No.

mol% | wt% [mol%| wt% |mol%| wt%
1 55 | 36.0 51(17.8 40 | 46.2
2 60 | 40. 3 5118.2 35| 41.5
3 65 | 44.8 5| 18.7 30| 36.5
4 70 | 49.6 5119.2 25| 31.2
5 75 | 54.6 5119.7 20 | 25.7

Table 1-2 Composition of glasses in SiO,-CeO,-
Na;O system (mol % and wt %)

Si0O, CeO; NaO
Glass No.

mol%| wt% mol%| wt% {mol%| wt%
1 55 | 39.3 5110.2 40 | 50.5
2 60 | 44.1 5110.5 35| 45.4
3 65 | 49.2 5110.8 30 | 40.0
4 70 | 54.5 5112 25| 34.3
5 75 | 60.2 51 1L5 20 | 28.3
6 70 | 52.3 10 | 21.4 20 | 26.3
7 75 | 57.7 10 | 22.0 151 20.3

2.2 H7ZAOEHREZE®
WHIRE 30°C, 50°C 35 X 0°70°C, #HIBFR] 1057,

WO K% TAEMm e



20 (174)

204>, 40533 L UB04y, # T ARAKKIEE35~60 mesh,
— R

2.3 4t &
F RV Y AAFVDER
S
0.0IN HCI K%
AF NV oy PR
Pf
AR RO A iz, 0. OINHCI K& T
FRTER 1T 5.
BHOBL #HE—RE
AT
Na(mg)=22. 99X Ha il # T FE X Inci X 50/ Ina™
luct : HCl & &
Ina* : BURHA PRI

3. AHEH

BRI t (min) B X OEHTEE TK) BT,
—FEBON T AR LV KIPNEH L, TRV T A
44 v OEHEY Qlmg) £T5. WEZDHNTFAD
WY d(g-em™) LT, Q=@ diI N 7 AR
HomE DRI mBEEGERR—FE L ) OBHETS
299, 55 2D 2-Si0;—y-La03(CeOz) —2+
Na,O(z+y+2=100) & L T Msi0,, MLa,0;, MCeO,
3 1 08 MNayo % FHF R Si0;, La0s, CeO; ¥ L OF
Na,O OG- FEETHIE, H5ADRNFTOGTEM
TR TERIND.

M=0. 01(z* M5i0,+* MLa,0,(Ce0,)+z * MNa,0)

Lab &g,

o:Qx//(O. Ol'Z/M> 'd:100°Q1'M/Z
=100-Q-¢

1145 ARK lem® - b, 2oL DD Na,O 1mol
Hi-h OBHETES. L)y adfFOBEHE,
HEADEMECI VXL LTEEDLEELLRAHD
T Qo Dfiin lem? Hic h OHCHE L 7elF il b
fenht BEOIELDE VX KEER —ECED T
HDHE lem® Hich Offix lem? Bz b O HI T
IS\ EREBIEQIE Y 7 ADOXRHTER L O
Na,O mol ¥ B E 70 B, L »TS=Q-I T
EHRIND SHES BHE R RD S,
HIADYRIY, Kh~D A4 v OEHEREYE
2 BlBdIc, WHEF S AREDO2HENELT5D

Vol. 27 No. 2 (1977)

SiOz'L&gOa(CGOg)'NazO ;F\' HF A @{?}:H“ﬁ%

<, Zhb 2HORMERRELT, # 7 AMMME X
OWEHIPIBIN B 2 2 B, \dovd % 2 IR A E 2 5.
T pbEONCRT LI, #7ARECH 7 A%
J8, WHPNCIREE &) 2 EEESFET A LB

5.
Liguidous phase
s e —— —— o ol
Diffusion layer
@
Interface of glass and water
Glass thin layer
> @ o> o> o» o> o
@ Inner part of glass

Fig.0 Schematic model of dissolving mechanism
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Table 2-1 Reduce value S(mg)/glass sample
1g/H,O 50ml in SiO,-La;05-Na,O system

. .. Time
O et et minl 10 | 20 | 40 | g0

No. ! €mp
CcO

30 | 7.930 10.03 13.58 16.18

1 2.29 | 50 | 18.30| 20.05/ 25.46| 30.93

70 | 29.84| 35.01| 41.51) 48.75

30 | 3.842| 5.143 6.710| 8.453

2 2.56 | 50 |8.276 11.61| 14.84] 17. 44

70 | 15.96] 18.86| 24.09| 28.70

30 | 1.008| 1.208| 2.013| 2.684

3 2.91 | 50 | 2.954 4.128| 5.705| 7.518

70 | 6.208| 8.390| 11.41) 14.40

30 fo.ssg 1.254 1.568 1.960

4 3.39 | 50 @ 2.549| 3.686| 4.823 6.900

70 ’ 6.157| 7.998| 10.20| 13.57

30 | 0.076! 0.153 0.215 0.248

5 £13 | 50 | 0.320 0.525 0.630| 0.864

70 | 1.040 1.146 1.432| 2.430
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Table 2-2 Reduco value S(mg)/glass sample
1g/H;0 50ml in SiQ;-CeO;-Na,O system

5.1 BFHAOHKE

Glass {Conversive 'I(‘ime)
coefficient |[x™™™ 10 | 20 | 40 | 80

No l Temp

) o
30 13. 84| 18. 76| 24. 10| 33. 41
1 2. 10 50 38.06] 49, 22| 63.40| 88.73
70 | 95.77| 143.9| 278.2| 377.3
30 6.099| 8.769| 11.06| 13.84
2 2.34 50 14. 25| 18. 49| 25. 37| 32.92
70 28. 80| 39.40| 47. 14 62.85
30 2. 877! 3.979| 4.866| 6. 183
3 2.65 50 7.038! &, 384| 10.47; 14.90
70 12.91) 15.85] 21.79| 27.11
30 1.535| 1.856| 2.713| 3.714
4 3.09 50 3. 748 4.782| 6.353| 8.316
70 7.390 8.032| 12.89| 16.78
30 | 0.186] 0.212 0.298| 0.398
5 3.74 50 | 0.628] 0.736| 1.524] 1.948
70 1. 645! 2. 381 3.290| 4.392
30 | 0.116; 0. 330 0.511] 0.930
6 4,02 50 0.418; 1.074] 1.581! 2.000
70 | 0.962| 2.475 3.736| 4.185
30 | 0.060 1.157 0.241] 0.338
7 5.21 50 | 0.277 0.410 0.698] 0.844
70 0.782 1.011| 1. 308 1.642
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Fig.4 Relation between S and 1/T
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