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Table 1 Chemical composition of glasses

M ass fraction/ %

Sample
SlOz Ca() A1203 F6203 Mgo Nazo Ti02
1 38.6 21.8 10.3 15.6 4.0 50 4.7
2 36.2 19.2  10.3 20.6 4.0 50 4.7
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Table 2 Characteristic temperatures of red mud

glasses at various rate v ( K)

v=35 C/min v= 10 C/min v= 20 C/min

No.
T, To Ty Ty, Tx Ty Ty To Ty

1 819 1068 1086
2 833 1069 1090

893 1078 1103
933 1075 1105

903 1095 1121
953 1085 1122
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Table 3 Kinetic parameters of red mud glasses
Modified Kissinger method Augis Bennett method
No.
E/(kJemol ") A/min™' E/(kJemol™ ") A/min™'
1 394.9  3.26x 10" 397.9  8.51x 10"
2 442.3  5.80x 10" 448.0  3.05x 10"
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662T 830 No.1
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Fig.1 DTA Curve of Glasses at heating
rate v= 10 C/ min
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Table 4 Values of ky(T,), ky(T«) and
ky(T,) calculated according to Eqn. ( 11)

Heating rate No. ky(T,) ky(Ty) ky(T,)
o 1 5.34x 10" 1.20x 10" 1.42x 10"
v= 5 C/min 5 i i
2 5.66x%x 10 1.20x 10 1.48 x 10
o 1 4.26x 10" 1.98x 10" 2.34x10"
v= 10 C/min i ” -
2 3.92x 10 1.02x 10" 1.22x10°
o 1 4.02%x 10  1.95x 10" 2.31x10"
v= 20 C/min 5 16 6
2 8.20x 10 1.82x10° 2.20x 10"
A, E obtained from Modified Kissinger M ethod
FT5 P THEE ET BER 1SR AP —
(T, k(T )FK,(T,)
Table S Values of k,(T,), k,(T) and
ky(T,) calculated using Eqn. ( 11)
Heating rate No. k,(T,) ky(Ty) k(T,)
o 1 1.26x 10°  2.90x 10"  3.45x 10"
v= 5 C/min 0 N .
2 3.46x 10 5.52x 10 6.79 x 10
o 1 1.04x 10" 4.89x 10" 5.79x 10"
v= 10 C/min i i G
2 1.88x 10 4.96x 10 5.92 x 10
. 1 9.82x 10" 4.81x10" 5.72x 10"
v= 20 C/min - " 5
2 3.96 x 10 8.89x 10 1.08 x 10

A, E obtained from Augis Bennett M ethod
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Stability of glasses using red mud as raw materials

ZHANG Perxin', LIN Rongyi', YAN Jir qiang’
(1. College of Chemistry and Chemical Engineering, Guangxi University,
Nanning 530004, P.R. China;

2. College of Materials Science and Engineering, Wuhan University of Technology,
Wuhan 430070, P.R. China)

[ Abstract] The crystallization kinetics of glasses using red mud as raw materials was investigated by different thermal analysis

(DTA). DTA experiment results were analyzed by Augis Bennett method and modified Kissinger method. The crystallization activa-

tion energies obtained from both Augis Bennett method and modified Kissinger method are almost the same. The stability of red mud

glasses was evaluated by the crystallization kinetics criterion k(T )= A*exp[— E/(RT) X ( AT/ T,)]. The results showed that the

stability of red mud glasses is decreased with the increase of Fe;O3 content, thus make the glasses be favorable for crystallization. The

ratio of ¢(Fe® ) to ¢(Fe’ ) in the glass of higher Fe,05 content is more close to the ratio of Fe;04. The stability of red mud glasses

changes resulting in various ratio of ¢(Fe** ) to ¢(Fe’ ).

[ Key words] red mud; stability of glass; crystallization activation energy
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