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Fig. 1 XRD pattern of high-sulfur bauxite sample
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Fig.4 Standard Gibbs free energy change of the

possible reaction in the reduction process

A R T RS A A o Sl R T 1300 KA, BR
I (8) A, oAt S5 iz (b o 5 A1 5t E H RE X8 Sy f (L,
KR AT VL H R ST o A8 R AR R B A A A
B, FeS ANBE S A A EER N . MR, SRR T
AALESET , FeS 1T LI A SRS K Fe, S AL ES (77 E
fdi FeS 5 2/ W AE BRIE LR T Al fig, 5 2245
i R — 2 I
2.2 RWERSHH
2.2, 1 B JOREE R S ARAR  B S

PRGE AR J5L IR (50°C .550°C .600°C .650°C |
700°C) X A 4L AT mg I A SR AR A sZ . HiAth
I S N AR 1.2 m¥/h RN 1 T ]
60 min, XK L5 R A9 IR JFOR K BT R A& 5
Fis .

1S F2 B, B A5 0 I I B () T L = iR =
()RR J 3 2 T B B P T g AR E L 7E
BARIREE T, Al JR R 0L A s5CR 3 MIK  3X mT B A2 Hh
TR EE AR AR AL S 65 1% S0 sl g, DT BR i) T8
Rt FE A EAT o 7R IR EE M 500°C % i 2 = 21 700°C
Aef ) 3k e, R AR TR A 64 59% 3% A5 4 in £
92.93%, i B FH A 97. 57% ., KWHEHIRLMT
ST A B IG5, A R T 2 A e
B BT 700°CHT, BRiA 5 R Az BE AT
BRI RO e e RS o i IR E B RS
B, N LT IR B AR ES , P RE S i T IR B 1A 5
Sl B 5 E A IR R 1 R R A L O L

100

O —e— K
90+

9:7}‘57%
92.930%
85|
80

751

JBEAE A8 (R S5 56)/ %

70

65

=50 550 600 650 700
AT
B5  N[R]3A 5 B X i Ji 3 N Bt 44 14 52 i

Fig.5 Effect of different reduction temperature on

reductive degree and desulfurization rate
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Base hydrogen reduction technology of high—sulfur bauxite
MA Jingnan, LYU Guozhi, SONG Shuojia, ZHAO Baiqiang, ZHANG Ting’an
(School of Metallurgy, Northeastern University, Shenyang 110819, China)
Abstract: The form of sulfur in high-sulfur bauxite is complex, mainly sulfide. If it is not effectively desulfurized,
it will not only cause corrosion and loss to the production equipment, but also reduce the quality of alumina
products. At present, the desulfurization method has the problems of high cost, high energy consumption, limited
desulfurization efficiency and environmental pollution. In this study, a method of base hydrogen reduction roasting
desulfurization was proposed. During the roasting process, calcium oxide in the alkaline medium reacted with
sulfide FeS,to form calcium sulfide (CaS), which played a role in desulfurization and sulfur fixation. At the same
time, under the reduction of hydrogen, Fe® is further promoted to generate elemental iron (Fe) , which can be
recovered. The influence of process parameters on the desulfurization effect was investigated, and the
microstructure and crystal structure of the ore were analyzed by various characterization techniques to verify the

roasting desulfurization mechanism. The results show that the optimal process parameters are reduction
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temperature of 700°C, reduction time of 80 min, alkalinity of 1 and hydrogen flow rate of 1.4 m’/h. Under these
conditions, the reduction rate of high-sulfur bauxite reaches 95.83%, and the desulfurization rate reaches
99.72%. SEM and EDS characterization results show that the surface of the roasted ore is densified, and the
removal effect of sulfur is significant, which verifies the desulfurization mechanism of the method. Compared with
the traditional pretreatment process of high-sulfur bauxite, the base hydrogen reduction method increases the
recovery of iron resources while effectively desulfurization and sulfur fixation, which provides an economic and
feasible technical way for the clean and efficient utilization of high-sulfur bauxite.

Key words: high-sulfur bauxite; desulfurization with roasting technique; base hydrogen reduction;

desulfurization ; reduction rate; desulfurization rate; iron recovery
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