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Sintering process of diasporic bauxite with high iron content at
low ratio of lime to silica for alumina production

LIU Gui-hua, ZHANG Ming, XIAO Wei, PENG Zhi-hong, ZHOU Qiu-sheng, LI Xiao-bin

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The sintering process of diasporic bauxite with high iron content was studied. The results show that
3Ca0-28Si0,, and 2Ca0-Si0,, are primarily formed in the sintering process when diasporic bauxite is sintered at soda
ratio Na,O/(Al,05+Fe,03) of 1 and lime ratio CaO/SiO, of 1.5. The increase of n(Ca0)/n(Si0O,) decreases the extraction
of alumina and silica. The prolongation of sintering time and the increase of sintering temperature benefit the alumina
extraction but reduce the silica extraction. The increase of the ratio of iron to alumina decreases the sintering temperature
and narrows the sintering temperature range. The results from the Al,O; available extraction rate also indicate that the

high alumina extraction rate can be obtained at n(CaO)/n(SiO,) of 1.5. The feasible technology for sintering is as follows:

sintering temperature 1 250—1 300 C, sintering time 20—40 min, n(CaO)/n(SiO,) of 1.5.
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Table 1

sample(mass fraction, %)

Chemical composition of bauxite and kaolinite

Sample A1203 SIOQ FezO3 TIOZ CaO

Bauxite  63.35 8.53 8.32 1.58 0.24
Kaolin 37.90 42.43 0.68 1.94 0.23
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Fig.1 XRD patterns of sinter with different C/S sintering at
1 300 C: (a) C/S=1, kaolin reacting with CaO; (b) C/S=1.5,

kaolin reacting with CaO
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Fig.2 Influences of C/S on alumina extraction rate of sinter

after leaching
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Fig.3 Influences of C/S on silica concentration in aluminate
solution after leaching aluminate solution for sinter leaching:
p(Na,0)=114.90 g/L, p(ALO;)=104.91 g/L, ;. (Na,0,/AL,O5)
=1.80. Condition of sinter leaching: Temperature 80 C, time 20
min; addition of sinter 200 g/L; concentration of alumina in

green liquor >180 g/L
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Fig.4 Influences of C/S on available extraction rate of

alumina at different sintering temperatures
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Table 2 Content of ferric oxide and ratio of iron to alumina

w(Fe,03)/% XF/A
8.32 0.08
11.54 0.12
14.84 0.16
17.90 0.20

Sintering temperature 1 100—1 250 ‘C, sintering time 20 min,

xn, =1.0, xc, =2.0
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