5510 5 5 1) TEEREREFHR 2000 4 10 H
Vol. 10 No. 5 The Chinese Journal of Nonferrous Metals Oct. 2000
[ XE4S] 1004- 0609( 2000) 05— 0752- 05
D @

Si0>r A0 Ca0-Fe,0; R GRIIBRI R ML HIE

skES T, MREEE, e’
(L TTHRY 2L T2 B, 7T 530004; 2. X Tk K% MR35 TR, :IX 430070)

[ FE] FAHZERSH(DTA) « AMNEBOEE(TR) X 5 A7 5 ( XRD) A4 #i HLBE (SEM) 25 T BeiF 98 7 Siop-
ALOy CaO-Fey O3 F 1k i BB it Ak Ik B2 e JL 45 dh 8y ) % . &5 SR W Si0 AL Oy CaO-Fe 05 5 Tl i 3% B4 it 4k 1o 72
W, B R A BB M A, A AR A R e TR A LB A R R A v R, B A AT S OB N A
KR RN 2.9, B=4E K. B M & AT Si0,, AlO, K Fes+ Oy PUTH /A4 Ky 800, BE A% AL IR [A) 28 K &
a AR BE R A0 A e s RO SR O A By, BT S R B A TR AR T K .

[ X821/ Si0rALOxCaO-Fe,05 F; BMBLHE; Hifk
[ FESZES] 0794

[ XEKFRIRAS] A

0 AL B AR 7 i R P K R R R —R TR,
TRV R EA I 2 B T EE b ST A vk () 51 B R
Z— . MK EHE, AE O™ E R ST
g, i Had v N R A 5 W e R e 4, BRIk
TRAFIE L TT R AT 45 & R BB AR B 7 iR
T & . R NI MgO-Bo05Si0, ¥ A4 1L 72 A A
NFH s A0 A0 H A g 25 b v A
PR BB AR BT YRR IR T L) P R A
M2\ AU A 3 2 ORI 6l 2% Ve T 3 R R B
H A T A H 3 dt A O 85 02 A AN B A 1 R A R
POt S B, R LB AR s M AT TR Y L AR
PP R AR E A (R 1), EAITIHL R
Si0AL03-CaO-Fe,05 % . 1E # F | IR, DTA,
XRD LK SEM 5T Bont Fe s Aok 72 2 45 & 3 ) 2
BT TSR .

1 S2Ig

1.1 78

IRV PSR EE A mI 4R AR, AP AL iE f,
T Y N IR R R A, BN E AR 0. 05~
0.3mm, LA 1, Hoe BB R 2 by 4l 4k
AR .
1.2 iHH&

PR R LR 2 . KR A U S A R N AL
BRI 4 v s o, ST 0 AR A TR 4 221400 C L

R RIS AL
Table 1 Composition of Red Mud

Composition Volume fraction/ %

Si0, 6.21
Ca0 24.29
ALO; 16.78
Fe 03 25.52
MgO 0.96
Na,O 1.87
K,0 0.09
Ti0, 7.6

Loss on ignition 15.29

®2 ML
Table 2 Composition of glasses

Composition Volume fraction/ %

Si0; 38.6
CaO 21.8
ALO3 10.3
FezO3 15 6
MgO 4.0
Nazo 5 0
Ti0, 4.7
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Fig. 2 XRD patterns of glasses at various heat-treatment
(a) =730 C, 0.5h; (b) —730 C, 1h; (¢) —730 C, 2h; (d) —730 C, 2h+ 820 C, 2h;
(e) —730 ‘C, 2h+ 850 C, 2h; (f) —730 C, 2h+ 875 C, 2h; (g) —730 C, 2h+ 900 C, 2h
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Fig. 3 SEM photographs of glass at various heat-treatment
(a) =730 C, 0.5h; (b) —730 C, 1.0h; (¢) —730 C, 2h+ 850 C, 2h; (d) —730 'C, 2h+ 900 C, 2h
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Fig. 4 FTIR absorption spectra of glass ceramics

(a) —730 C, 0.5h; 1h;
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(¢) —730 C, 2h;
(f) —730 C, 2h+ 875 C, 2h; (g) —730 C, 2h+ 900 C, 2h
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Crystallization on SiO>- Al, Oz~ CaO-Fe;O; glass-ceramic

ZHANG PerXin', LIN Rong Yi', YAN Jiz Qiang’
(1. College of Chemistry and Chemical Engineering,
Guangxi University, Nanning 530004, P. R. China;

2. College of M aterials Science and Engineering,

Wuhan University of Technology, Wuhan 430070, P.R. China)

[ Abstract] The crystallization process and kinetics of Si0yAl,05-Ca0-Fey03 glass ceramic were investigated by using IR, DTA,
XRD and SEM. The results show that the initial and final crystalline phase of the glass ceramics is Ca( Fe, Mg) Si;O¢ and CayA1,Si04
is the transition crystalline phase. With increasing of crystallization temperature, CayAl,SiO; disappeared. The index of crystal
growth is 2. 9 and it implies that Ca(Fe, Mg) Si;O¢ crystals grow along three dimensional space. Glasses have interlinked SiO4, AlO4
and Fes+ Oy tetrahedra as their most fundamental units. With prolonging nucleation time and increasing crystallization temperature ,
the strongest IR absorption bands shift from the high frequency region to lower frequencies region.

[ Key words] SiOyALO;CaO-Fe,05 system; glass ceramic; crystallization
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