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Abstract: Red mud can be derived from the processing of bauxite using different methods. The chemical composition of
red mud varies greatly with respect to the types of bauxite ore and processing parameters. The characterization of red
mud with sintering alumina process from Guizhou China was investigated using X-ray Fluorescence Spectrometry
( XRF) Inductively Coupled Plasma-Mass Spectrometry ( ICP-MS)  X—ray Diffraction ( XRD)  Transmission Electron
Microscopy ( TEM) and Malvern Mastersizer 2000 laser scattering particle size distribution analyzer in this study. The
results show that red mud consists of eight main chemical compositions of CaO Al,0, SiO, Fe,0, TiO, Na,0 K,O
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and MgO and multiple trace elements. Calcium silicate tricalcium aluminate perovskite calcite amorphous mass and
other phases such as iron-bearing minerals and clay minerals were identified in red mud by XRD. TEM analysis showed
that mineral phases in Guizhou red mud used in this paper had different micro shapes: thin sheets and aggregation of
small particles; regular shapes such as flake column and grain; aggregation of filamentous or trichoid shapes. The
small size of red mud particles related to comprehensive utilization of red mud and was one of its distinctive
characteristics or attributes revealed by a Mastersizer 2000 laser scattering particle size distribution analyzer. The purpose
of this investigation is to establish the relationship between the properties of red mud from sintering alumina process and
its usage so as to provide necessary data and a scientific base for its comprehensive utilization.
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Table 1 ~ Main instruments in this study

b4 . X Axios ( PW4400)
ELAN DRC -e PerkinElmer
X D/Max -2200

JEM -2000FX 11
Malvern Mastersizer 2000

1 7-10
( BRM) 2
. 2.1

XRF

. . X . ( 2) He))
( XRF) . Ca0.Al,0,.Si0, Fe, 0, TiO, «
(ICP - MS) .X ( XRD) . Na,0.K,0  MgO;
(L.O.1.) 1000°C

— 313 —



2 2012
http: // www. ykes. ac. cn
14.53% XRF 0 N6
@ ( 10%
3) -t
17
2
Table 2 Main chemical compositions of red mud from sintering alumina process
wy /%
a0 AL,0, $i0, Fe, 0, TiO, Na, 0 K,0 MgO0  L.O.L
34.29 10. 84 20.41 9.06 4.10 5.29 1.22 1.18 14.05 100. 44
2 37.52 7.37 20.61 9.22 4.02 4.84 1.10 1.39 14. 60 100. 67
3
Table 3 Chemical composition of Bayer red mud ( BRM) from different countries
wg %
Ca0 ALO, Si0, Fe,0, TiO, Na,0 K0 Mg0 L.O.L
6.22 20.20 7.50 47.85 9.91 8.40 0.11 0.33 - - 100. 52 11
12.60 19.95 6.80 40.80 5.80 2.70 0.14 0.20 10.54 0.58 100.11 12
6.23 20.00 20.98 27.93 2.30 10.50 0.04 1.32 9.96 - 99.26 13
11.64 17.04 7.79 44.34 5.12 3.17 0.07 0.57 9.77 - 99.51 14
3.96 14.14 11.53 48.50 5.42 7.50 0.06 0.05 7.25 0.61 99.02 15
6.70 20.00 11.60 35.20 9.20 7.50 - 0.40 7.30 2.10 100.00 16
2.2 4
ICP - MS Table 4 Trace elements composition of red mud from sintering
. ( 4) alumina process
Sr. P | S | ) PN |
wp/(ng*g™) wp/(ng*g™) wp/(ng*g™)
Zn 1000 pg/g Li 162 Nb 107 Th 5.12
o ScV.Gas ( REESs) Be 9.41 Mo 8.13 Dy 29.5
Sc 74.7 Ag 2.65 Ho 5.99
1821 v 332 Cd 0.618 Er 17.9
o U.Th Cr 345 In 0.468 | Tm 2.52
Co 23.7 Sn 17.7 Yb 16.9
Ni 77.3 Sh 3.15 Lu 2.50
° Cu 107 Cs 2.48 Hf 39.7
2.3 Zn 110 Ba 297 Ta 9.11
X ( 1) Ga 27.9 La 260 W 8.42
Ge 5.36 Ce 529 Tl 0.08%4
A > As 26.1 Pr 57.9 Pb 92.7
R Rb 28.7 Nd 214 Bi 1.39
Sr 1.54 x10° Sm 39.6 Th 121
N ° Y 152 Eu 7.72 U 34.9
2.4 Zr  1.33x10° || Gd 36.5
(1) ( 2a) o
o XRD °
. (3. .
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Fig.1  XRD spectrum of red mud from sintering alumina process
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Fig.2 Red mud from sintering alumina process by TEM
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Fig. 4  Caleium silicate in red mud
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