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Synthesis of Magnesia Spinel Ceramics from Low Grade Aluminite
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Abstract ; The low grade aluminous rocks in Guizhou Xiuwen area were used as the main raw materi-
als to prepare magnesia spinel ceramics by high temperature sintering. The ratio of raw materials and
the sintered products were studied and analyzed. Then the compression, bending resistance and water
absorption were measured. The experimental results showed that the sintering temperature was 1 200
°C. The best proportions of raw materials were 60.86% low grade aluminum rock, 28.68% kaolin,
2.46% quartz, and 8% dolomite powder. The water absorption of ceramics was 0.4% , the compres-
sive strength was 49.1 MPa, and the flexural strength was 8.2 MPa. The analysis results of XRD in-
dicated that the main compositions of the sample were magnesium — alumina spinel ( MgAl,0O,),
pointe olivine (Mg,Si0, ) and quartz (SiO,) with proportions of 55% , 25% and 20% , respectively.
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Table 3 Formula of magnesium — aluminum spinel ceramic billet

AR 1 2 fE 1, 1203 N 21 %) el 4 A1 PRy Hzf1
1 63.50 29.93 2.57 4
1 REUZEETESTER /% 2 62.18 29.30 2.52 6
Table 1 Results of chemical multielement analysis 3 60. 86 28.68 2.46 8
Al, 0, Si0,  Fe,0, CaO MgO  K,0 4 59.54 28.05 2.41 10
40.60 38.50 1.71 0.21 1.84 2.11 1.4 %%ﬁtﬂﬁ

Li,0 Cr,0, SO, P,0; TiO, Na,0

0.12 0.02 0.08 0.04 1.76  0.11

B2 | &
g g el ey

F: « FHRSE S AT (0 A7 BRZ G

K B TR PR A A PR T YT RE A X R B
(SGM2853G) A1, [ isf A6¢ i 257 10 X I T A = A HE 42



5 AT A AR i 2R B i) A B R A P T 123 -

L o i BRC 7 223 S 172737 (47 Jiy g 1
PR ARG AT 50 B BERR I 1200 °C.
BOEBEHIINEARTF :0 ~200 CRoETHEM A 1 h,
7E 200 ~450 CHE5EH 1 h,450 ~650 CEH 1 h,
650 ~870 C¥LsEH 1 h,870 ~1 200 CHEN 1 h,
761200 “CHREL 1 h SR A5 Bl ¢ 1% 22 3 DL )
SERFIBEERIR S 1 P EERE o 18] 2 et 2%

1200 L —

- S
S
Ny
el

[u] 50

00 180 zoo 250 300 350
B (8 / min
B2 $#RRBAMERT ML

Fig.2 Burning curve of magnesium — aluminum spinel ceramics
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Fig.3  Microscopes of magnesium — aluminum spinel ceramics
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Fig.4 XRD diffraction analysis of magnesium — aluminum

spinel ceramics
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Fig.5 Microscopes of magnesium — aluminum spinel ceramics
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Table 5 Compressive strength of the samples
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Table 6 Water absorption rate of the samples

G5 /g AV WK/ %
1 83.15 83.88 0.88
2 93.43 93.97 0.58
3 59.44 59.68 0.4
4 85.12 85.47 0.41
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