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Digesting rule and mechanism of middle and
low grade bauxite with calcium ferrite
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Abstract: The digesting rule of diasporic bauxite with A/S of 5.96 was studied by adding calcium ferrite. With increasing
addition of calcium ferrite, A/S and N/S in the red mud are reduced. Under the conditions of higher digestion temperature
and longer time, A/S in the red mud is reduced with lower bauxite addition. Under the condition of 250 ‘C, 60 min and
adding calcium ferrite, large scale experiments have been done, which results in that A/S in the red mud is 0.69, N/S is
0.21. The main Si-mineral of red mud is ferrite hydro-garnet through analysis of X-ray diffraction and SEM. The
coefficient of SiO, approaches 1, AL,O; is 0.22, Fe,0O5 is 0.73 in ferrite hydro-garnet. It is because the structure of
Si-mineral is changed that A/S and N/S in the red mud is greatly reduced.
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Fig. 1 Relation between coefficient of SiO, and A/S, N/S in

red mud
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Tablel Chemical and mineralogical composition of bauxite (mass fraction, %)

AL O, SiO, Fe,04 TiO, MgO Na,O K,0 LOI

58.16 9.76 12.44 3.21 0.34 0.13 1.47 13.28

Diaspore Kaolinite Ilinite Hematite Goethite Anatase Rutile Calcite
58.6 10.0 11.0 7.0 5.8 2.1 1.0 2.8
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1.1 Table 4 Digestion test results after different time at 260 ‘C
1.0} Technique Tin.w/ Mass fraction/% NSNS
09} No. min-ALO;  Si0,  Na,0
0.8% 1 15 10.80 10.28 255 1.05 025

E ¥ 2 30 871 1070 2.68 081 0.25
0.7¢ 3 45 7.53 1092 2.80 0.69 0.26
0.6 4 60 735 1084 277 0.68 0.26
05k 5 90 743 1091 297 0.68 0.27
0.4 : : L

1.4 1.5 1.6 1.7 1.8 £ 5 280 TSI % H 505 4

Burden ay
2 Bk ax SV HIRTE A/S IR AR L

Fig. 2 Relation between burden ag and A/S in red mud
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Table 2 Digestion test results after different time at 220 C

Table 5 Digestion test results after different time at 280 ‘C

Technique Time/ Mass fraction/%
N0~q min - ALO;  Si0, Na0 AS B
1 15 735 1087 2.82 0.68 0.26
2 30 734 1083 2.73 0.68 0.25
3 60 771 1091 276 0.71 0.25
4 90 777 1091 2.68 0.71 0.25

Mass fraction/%

Technique Time/

No. min  ALO; SiO, Na,O AS NS
1 90 1488 974 241 153 025
2 120 1363 993 264 137 027
3 150  12.80 1002 262 128 026

T3 240 CANIFIIN ] (9t S 45
Table 3 Digestion test results after different time at 240 C

Technique  Time/ Mass fraction/%
N0~q min - ALO; Si0, Na,0 AS NS
1 60 10.03 10.61 2.83 095 027
2 90 8.68 10.67 282 0.81 0.26
3 120 8.13 1066 272 0.76 0.26

) 0.76; {£260 C, ¥ 45 min, 758 A/S Hinl 43
0.69; 71 280 °C, J# 15 min, 777E A/S BT 4% 0.68.
R H L ey, 1R AR A/S B, A B A/S
Y DB o 65 B (WS IR B R 250~260 °C\ I TH] Y

60 min.
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M= SR LT ATEA
n(Ca0)/n(Si)=14.41/5.06=2.85
[n(Aly+n(Fe)+n(Ti)/2]/n(Si)=[(2.68+8.8+1.07/2)]/5.06=
237
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Table 6 Chemical composition of red mud for large scale test

Mass fraction/%

A/S N/S
A1203 SIOZ F6203 T102 Kzo NazO CaO MgO

8.04 11.64 36.48 4.21 0.11 2.39 24.11 1.73 0.69 0.21

0 10 20 30 40 50 60 70 80
20/(°)
B3 FRJen) XRD WE(Hy AZE/KARA)
Fig.3 XRD patterns of red mud(Hy is Fe-Al hydro-garnet)

(b)  Element w/% X%
(0] 44.90 67.98
Al 2.99 2.68
Si 5.86 5.06
Ca 23.84 14.41
Ti 2.12 1.07
Fe 20.30 8.80

Total 100.00

4 FRUEHRE S IR BB S RE I T S5 R

Fig. 4 SEM image and energy spectrum for red mud sample
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