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Synthesis of nanocrystalline mullite whiskers
using coal gangue as raw material
by molten salt method
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Abstract. Using coal gangue and KAI(SO,),-12H,0 as raw AlF,

materials, nanocrystalline mullite whiskers were successfully “ B,0; TiO,

synthesized by molten salt method. The phase composition, B 1 550 C

microstructure of mullite were studied by means of XRD, 1671

FESEM, LPSA. The results show that the needle-like mullite HF

whiskers with diameter size of 20~40 nm can be obtained when 1 400 °C 8] Si0,.
the weight ratio of coal gangue to KAI(SO,),-12H,O is 1:0.8 ~
1:1.3, and the molten salt temperature is 750~1 000 °C. The

AlLO;  SiF, 1 100 C
19]

nano-mullite whiskers with different micro-morphologies can be o)

obtained by controlling the synthesis temperature by the molten °

salt method.
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Tab. 1 Chemical composition of coal gangue
Si0, ALO; Ca0O MgO Fe 05 R0
1% 40~65 15~35 1~7 1~4 2~9 1~2.5
92 C
. 260/(°)
1.2 1 XRD

KAl SO, ,*12H,0
2,

2

Tab. 2 Scheme of mullite whisker by molten salt method

/g

/C
KAl SO, ,-12H,0
1 1.0 1.0 750
2 1.0 1.0 850
3 1.0 1.0 900
4 1.0 1.0 950
5 1.0 1.0 100 0
6 1.0 0.8 900
7 1.0 1.4 900
8 1.0 0.8 800
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Fig. 1 XRD patterns of raw materials
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Fig. 2 XRD patterns of samples with same raw material
mass ratio calcined at different temperatures for 3 h
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Fig. 3 XRD patterns of samples under different raw

material mass ratios and calcined at 900 °C for 3 h
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Fig. 5 Particle size distribution curves of sample 8

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



.31 .

3 8

Tab. 3 Particle size of sample 8

/nm
dos 18
ds 23
drs 29
3
1 KAl SO, ,+12H,0
KAl SO, ,+12H,0 K,S0, 750~
1 000 C 3h o
2
1:0.8
750~800 °C 3h 20~40 nm
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