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Obserbation of SiO,-Na,O System Glass Forming Reaction

(NaOH as the Source of Na)

Shun-ichi YATABE and Minoru OTANI

Abstract

This paper is extention of previous papersl.2),

In previous papers, SiO2-NasO system glass forming reactions were examined by mathematical

statistics, i.e. Student test and relative decrease of volume.

In this experiment, NaOH was used as the source of Na instead of NasCOs. Mixture of SiOs
particles and NaOH was heated in electrical furnance in constant temperature and time, then the
products were washed with conc. HCI to remove NaOH.

The diameters of SiOz particles and attacked SiO2 particles were measured with microscope and

statistical distribution of SiO¢ particle’s diameters was obtained.

Ensemble of SiO2 particles was assumed to be population and that of attacked SiOs particles to

be sample, then mathematical statistics was applied to data.

The conclusions are as followings.

1) It is found that Student test and value of relative decrease of total volume are very conve-

nient to observe SiO2-NagO system glass forming reaction.

2) It is found that NaOH is more active than Nae2COgs in this reaction.

1) S. Yatabe ; J. Ceram. Soc. Japan, 58, 263 (1950)
2) S. Yatabe ; J. Ceram. Soc. Japan, 68, 92 (1960)
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Table 1 Frequency distrribution of diameters of silica particles

x : Diameter of silica particle 600(cm)

f: Number of silica particle having Diameter of x

SiO2
x 3.65 5.3 7.05 875 10.45 12.15 13.85 15.55 17.25
f 12 60 104 118 86 53 25 15 7
SiOz - Na20
Temp(°C)Time(hr)
4 {x 5.00 6.00 7.00 8.00 9.00 10.00 11,00 12.00 13.00
f 6 28 54 73 45 43 18 10 15
4004 6 §x 445 515 5.85 6.55 7.25 7.95 8.65 8.35 10.05
f 6 18 63 87 59 34 16 13 4
8 % x 350 4.10 4.70 5.90 6.50 7.10 7.70
\ f 5 21 53 74 43 19 4
4 { x 460 54 6.20 7.00 7.8 8.60 9.40 10.20
f 3 29 75 97 58 24 9 5
600 4 & { X 4.00 470 540 6.10 6.80 7.50 8.20 8.90
f 6 20 47 99 71 31 21 4
8 { x 370 420 470 520 5.70 622 6,70 17.20
\ f 11 44 75 67 56 32 8 7
2Si02 - Na20
4 5( x 6.0 7.50 8.20 8.9 9.60 10,30 11.00 11.70
f 3 33 87 91 42 29 12 3
4004 6 { x 550 6.00 6.50 7.00 7.50 8.00 850 9.00
f 5 23 103 €9 50 20 7 3
g { x 410 4.60 510 5.60 6.10 6.60 7.10 7.60
\ f 2 24 68 105 63 27 7 4
4 { x 4.80 5.60 6.40 7.20 8.00 8.80 9.60 10.40
[ 6 23 61 100 72 23 9 6
600 4 6 § x 450 5.20 590 6.60 7.30 8.00 8.70 9.40
S/ 4 16 80 110 57 24 7 2
8 fx 375 415 455 495 535 5.75 6:15 . 6.50
L f 2 9 35 76 100 46 23 9
4 { x 5.10 560 6.10 6.60 7.10 7.60 8.10 8.60
800 f 3 7 20 54 109 64 88 5
p % x 5.00 550 6.00 6.50 7.00 7.50 8.00 8.50
f 3 13 63 134 53 24 3 2
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Fig.1 Probability distribution P of diameter of
SiO2 particles
O SiO2 particles
® Attacked SiO2 particles in SiO2— NasO
system 400°C 8 hr

x : diameter of SiO, particle
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Sample mean, sample standard deviation of particle diameters, student t and

relative decrease of total volume

SiO2 - Na20
Temp.(°C)| Time(hr) 600‘?(cm)§ 600s(cm) t AV/Vo
4 8.73 0.107 34.7 0.36
400 6 6.85 0.065 34.5 0.72
8 5.55 0.049 71.7 0.86
4 7.03 0.062 33.0 0.71
600 6 6.35 0.057 48.2 0.78
8 5.18 0.036 107.7 0.89
2Si03 - Na20
( 4 8.87 0.055 4.2 0.49
400 6 6.93 0.038 57.9 0.77
8 5.66 0.033 105.0 0.87
4 7.32 0.061 29.1 0.69
600 6 6.62 0.050 49.9 0.77
8 5.27 0.029 130.8 0.90
. 4 | 7.5 0.038 51.6 0.75
800 { 6 6.52 0.031 83.7 0.83
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Fig.2 Relation between t and time
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Fig.3 Relation between t and temperature of glass
forming reaction in SiOs— NazO system (6 hr)
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Fig.4 Relation between AV [V and time
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