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Abstract: In order to research the new technique of high added value and AlLO; 80%,
clean use of coal gangue, the coal gangue from Inner Mongolia was used as

raw materials, the improved soda lime sintering process was employed to

deal with coal gangue by turning SiO, into CaSiOs. The purified NaAlO,

solution was obtained by desilication of the initial NaAlO, solution from the 1
dissolution of calcined clinkers. Then the ultrafine aluminum hydroxide

powders were prepared by carbonization method. The results showed that 1.1
the dissolution rate of ALO; of calcinated coal gangue was 81% . The

prepared ultrafine aluminum hydroxide powders were bayerite with good 1

, Si0,  ALOs,
Na,CO;, H

crystallinity and dispersivity, and their particle size was mostly between
300~500 nm.
Key words: coal gangue; calcination; carbonization; ultrafine aluminum ’ ; ’ ’

hydroxide powders 5 P s

:2011-04-19, :2011-06-08, 1
¢ " :2006BAD10B04 ; Tab.l Chemical composition of coal gangue

B

( )
(1985-), )
:010-82339647 ,E-mail 417093684@qq.com .
(1969-), ,
- :010-82320512, E-mail yjcl@cugb.edu.cn,

wl% wl% wl%

’ Si0, 33.50 CaO 1.11 MnO 0.020
AlLO; 27.96 Na,0 0.17 MgO 0.48

Fe,05 1.68 K0 0.35 P,0;5 0.079

TiO, 0.74 H,0~ 043 34.24
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Fig.1 XRD pattern of coal gangue B2 BMEMX M6 EE
1.2 Fig.2 XRD pattern of calcined product
[1] 2
° ’ Tab.2 Chemical composition of calcined clinkers and residues %
) ° 1 050 C
2 h o 9 ’
. ( ) Si0, ALO;  Fe,O;  MgO Ca0O Na,O K0
) ' ) 20.9 15.2 1.13 0.03 31.2 294 0.07
1:10, 200 r/min, 70 C, 2895 398 152 004 4290 11.83  0.08
10 min, , -
: 105 °C 12h ’ ALOs (ALOs):
a(ALO3)=[ (m(ALO;) —m(ALO;),)/m(ALO;).] x100%:
ALO; 81%,
’ [6-8]
NaAlOZ , 100 mL A1203 * 28102 * 2H20_>A1203 * 25102+2H20 5
60 g/L , m (PEGZOOOO) . A1203' 2Si02+N&2C03 H2N3A102+Si02+C02 T y
m(PEG10000):m (PEG2000):m (PEG400)=1:1:1:1 Na:COs+8i07+Ca0—>NaxCaSiOCO: T
, 4%, ’
Aleg 2%’ (25 oC ) SiOz+N32CO3_>NazsiO3+COZ T N
30 min , 400 mL/mln A1203'2Si02+N&2C03*)2NaAISi04+C02T o
40%  CO,, : ’
, oH 125, , [HL,Si0,> NaAlO,
[9-11]
, 200 mL 2~3 ’ ’
200 mL 2, 105 C ©
2 h, ’ 2.2
O 3, Na:O  ALOs
2 ( ALO;  SiO,
21 ’ 21 ) b
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Tab.3 Chemical composition of NaAlO, solution g/L
Si0, ALO;  Fe05 MgO Ca0  Na0O
2.38 4921 0.001  0.001 0.03 6577
0.096 34.4 - - 0.01 4991
0.018 3579  0.001 - 0.01  s51.21
2.38 g/L. 0.096 g/L.,
21 358, ,
( )o
3,
n(Nay0):n(Al,0;)=2.36, 1 988,
2.3
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Fig.3 XRD pattern of ultrafine aluminum hydroxide powders
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Fig4 SEM image of ultrafine aluminum hydroxide particles
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