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 E: DURENER, FHEEXN 1150 C. iTJE 180 min HIAMFHTEEEERE, R NayCO, 0 CaF, Xt
FREENYITRENZW; RALEEMENEZERRNEREN, IR ERERZRENESRINET R
U TFe ALLA K MFe & EHITHT. MRERKRH: AFREEFEBUBMET 90%, HERIBERRE;
#in 3% NayCO; Fl 3% CaF, FEEHSBMERGT] 92.79%, BLUERY R4 LA 89.57%, ZkIEI kR
91.15%; ¥I0 Na,CO; F1 CaF, AT {7 FeO KL R NG, FAREAM RN ~DNESMBE, MIERIES 1%
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Reduction of iron oxides of red mud reinforced by Na,CQO; and CaF,

HUANG Zhu-cheng, CAI Ling-bo, ZHANG Yuan-bo, YANG Yong-bin, JIANG Tao

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Effect of Na,CO; and CaF, on reduction of red mud oxide was studied under thé condition of 1 150 C,
coal-based direct reduction for 180 min. Microstructure of reduction sample was observed with optical microscope. TFe
and MFe of reduction sample, along with concentrate and tailing separated by ball milling and magnetic method were
analyzed. The results show that metallization rate of red mud is lower than 90% and the separation efficiency of iron and
élag is low. However, with 3% of Na,CO; and 3% of CaF,, metallization rate of red mud increases to 92.79%, grade of
concentrate increases to 89.57%, and recovery ratio of iron is 91.15%. Adding Na,CO; and CaF, can increase reducing
reaction activity of FeO, as well as decrease melting point and viscosity of bath generated through solid phase reaction.
Meanwhile, mass and heat transfer condition of reducing reaction and the reduction of red mud can be promoted.
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Table 1 Main chemical composition of red mud %
TFe ALOs Si0, K,0 CaO MgO Na,0O TiO; S P Ig
40.710 17.230 8.840 0.720 0.130 0.280 0.390 2.340 0.180 0.075 11.300
F2 HBHITLSWBRRS(RELSH)NH
Table 2 Industrial analyses and main chemical composition of coal powder %
Tk srHr KoorHT IRIEFe e
Ky ey ERS BEEWH S0, ALO;  CaO  Fe,0; S n'C  uC  we i
1.20 7.25 43.08 48.47 38.58 19.60 28.16 0.96 0.40 1160 1200 1350 1
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Fig.1 Flow of experiment
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Fig.2 Effect of temperature on high-iron red mud in direct

reduction
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Fig.3 Effect of time on high-iron red mud in direct reduction
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Fig.4 Microstructure of sample reduced at 1 150 'C

for 180 min
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Table 3 Effect of additive on high-iron red mud in direct

reduction with or without roast beforehand process

. I 83.54 72.07 79.34
G
' 85.68 74.21 83.77
FRYe+ x 87.32 74.34 84.60
5%C0 g 89.41 76.09 88.81
TR+ X 9223 87.49 90.10
5% CaF, g 89.84 81.69 89.86
e+ x 91.22 85.57 90.35
5% Na;CO; 90.17 82.20 90.11

MF 3 ATLLEH: (1) FREFEI CaO, Na,CO,
M CaF, B, HERF=RiEHAAREERRS, H
H, Na,CO, f CaF, FUEBHEFRIEFB K, CaO MIfE
HESS: (2) 28 Na,COs HHEN 5%, fEhEte ik
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Fig.5 Effect of Na,COj; dosage on high-iron red mud in

direct reduction

TFef /% &k [E K /%
Nel O \O
S N r

o]
o0

x©
N

EAgle N

84J
1

w(CaF,)/%
1—&BI%E; 2—TFe @A, 3—E[EkZE
B 6 CaF, & & HRAKTRGT A
Fig.6 Effect of CaF,dosage on high-iron red mud in

direct reduction
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