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Experimental Sudy on Preparation of Grossular Gassceramicsfrom Red Mud
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Abgract : The glass-ceramics have been prepared through sintering of red mud and quartz sand. The based glasses
were obtained by melting material s of desgned batch at 1300 , and then were milled, seved, and then were used
to prepare grossular glass-ceramics through double heating treatment. XRD and SEM were applied to study the red
mud and glassceramics. The results showed that the red mud is mainly composed of calcite and aragonite. The
properties of glass-ceramics and the crystal structure of grossular are relative strongly affected by the heating temr
perature. The optimum condition for the preparation of grossular glass-ceramicsis nucleating at 900 for 1 hour
and crystallizing at 1105 for 2 hours. The glass-ceramics prepared under this condition contain high crystal con-
tents with euhedral crystals, good properties, bulk density of 2.79 ¢/ cm®, and micro hardness of 6.52.
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Table1 Chemical composition of the red mud and quartz sand %
S0 Al203 Ca0 MgO TFe Na2O K20 TiO2 P20s MnO Loss
18.14 7.42 35.14 1.32 13.33 2.23 0.46 3.35 0.23 0.05 17.87  99.54
97.83 0.31 0.62 0.48 0.09 - 0.01 99.34
! 5
_ LR :
= 2: %A
E 3:B-C:S :
) ‘
] < %
15 20 25 30 »
1 XRD Qi &
Fg.1 XRD spectraof the red mud and the based glass 2 SEM
1.2 Fig.2 SEM photograph of the red mud
5 1.4
: : [ : 00 60 min;
(] 1060 1090 1105 1120 , 120 min,
' , abcd :0
1.3 900 5 /min;900 3 /min
1.5
(8Ca0 - Al:0Os - 3502) , Ca0-Al:0:-S 02 BT-
; , 9300H
(1 ORTHOLU x POL-BK
XRD X
. : Philips X, Pert , 40 kV , 40 mA , kCu
S0.: =43 89%,Ca0 =28 14 %,Al.0: = 6 00 %, SEM HITACHI S-3500N
TFe =10 75%,NaO = 1L 71 %, TiO2 = 2 69 %, , 20 kV 100 mA ,
MgO =1 05%,K-0=0 36%,B20: =3 46 % 15 mm
, 1300 120 min, 2
10 /min 2.1
, , 2
XRD , , ( . :
1) - 200 Per Kin B mer , 1 60 %
Pyris Diamond TG DTA 0. 58 %, 279 gcm’;
DTA ( 3 SEM( 4)

’



6]
10%,
2

2.0 g/cm’

Table 2 Physical properties of the glassceramics
heated at different temperatures

/g-cm 3 (%) (%

a 2.72 5.34 1.97 6.49

b 2.49 6.24 2.50 6.44

c 2.79 1.60 0.58 6.52

d 2.64 4.41 1.57 6.43
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Table 3 Cdl parameters of glass-ceramics heated at
different temperaturesand of standard grossular

a b c d JCPDS
Sample
(1060 ) (1090 ) (1105 ) (1120 ) 39-0368
ao/ nm 1.1893 1.1896 1.1834 1.1182 1.1849
Veai/nm® 1.6821 1.6835 1.6573 1.6530 1.6636
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