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The effect of ALLO; on the isokom temperatures in soda-lime glass
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Abstract The effect of ALLO; on isokom temperatures in soda-lime glass is estimated by comparing calculated isokom
temperatures using viscosity model proposed by Lakatos. Substitution of SiO, with ALO; by 0.5 mol% raises the isokom
temperatures by 3.1, 3.3, 3.6 and 7.2°C at the viscosity of log m =123, 10, 6.6 and 1 (Pa's), respectively. Meanwhile,
replacing 0.5 mol% of CaO with Al O, raises the isokom temperatures by 1.6, 2.3, 4.1 and 17.7°C at the viscosity of log
n =123, 10, 6.6 and 1 (Pa-s), respectively.
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Table 1
Planned compositions for calculating the isokom temperatures

(unit: mol%)

No. SiO, Na,0O CaO ALO; MgO K,0
1-1 71.0 13.0 13.5 1.0 1.0 0.5
1-2 71.0 13.0 13.0 1.5 1.0 0.5
1-3 71.0 13.0 12.5 2.0 1.0 0.5
2-1 71.5 13.0 13.0 1.0 1.0 0.5
2-2 71.5 13.0 12.5 1.5 1.0 0.5
2-3 71.5 13.0 12.0 2.0 1.0 0.5
3-1 72.0 13.0 12.5 1.0 1.0 0.5
3-2 72.0 13.0 12.0 1.5 1.0 0.5
3-3 72.0 13.0 11.5 2.0 1.0 0.5
Table 2
Lakatos additive parameters
Component ai bi ti
Na,O 1.4788 —6039.7 -25.07
K,0 —0.8350 —-1439.6 —321.00
MgO —5.4936 6285.3 —384.00
CaO -1.6030 -3919.3 544.30
AlO; 1.5183 22534 294.40

18
D S 1-1
3-3
14 F
12
?
g 10
- \
o 8
K]
6
4
2
o B e v v il
400 600 800 1000 1200 1400 1600

Temperature (°C)

Fig. 1. Viscosity plots of No. 1-1 and No. 3-3 using Lakatos
model.
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Table 3
Isokom temperatures of the planned compositions at logm = 1, 6.6, 10 and 12.3 (Pa‘s) and ratios of major chemical components
Composition logn=1 logn =6.6 logn =10 logn =123 CaO/Sio, Al,0,/Si0, (Ca0O + ALO,)/SiO,
1-1 1419 730 611.8 562.5 0.190 0.014 0.204
1-2 1436 734 614.1 564.1 0.183 0.021 0.204
1-3 1454 738 616.4 565.7 0.176 0.028 0.204
2-1 1429 731 610.8 560.9 0.182 0.014 0.196
2-2 1447 735 613.1 562.5 0.175 0.021 0.196
2-3 1465 739 6153 564.1 0.168 0.028 0.196
3-1 1440 731 609.8 559.4 0.174 0.014 0.188
3-2 1457 735 612.1 560.9 0.167 0.021 0.188
3-3 1475 739 6143 562.5 0.160 0.028 0.188
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Fig. 2. Variation of isokom temperatures of the planned com-
positions according to the (CaO + Al,0;)/SiO, ratio.

568 e 618
566 @ 616
£ 564 = C 614
g 562 # g 612
© 560 S 610
558 2 608
556 606

0.14 0.16 0.18 0.20 0.14 0.16 0.18 0.20

Ca0/Si0, ratio Ca0/Si0, ratio

(@ (b)

0.16
Ca0/Si0, ratio
@]

0.18 0.14 0.16 0.18
Ca0/Si0, ratio

(d

0.20

Fig. 3. Variation of isokom temperatures of the planned com-
positions according to the CaO/SiO, ratio.
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Fig. 4. Variation of isokom temperatures of the planned com-
positions according to the Al,0,/SiO, ratio.
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