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Feasibility Study on Iron Extraction from Iron Concentrate of Red Mud
by Sintering and Pyrometallurgical Process

LIN Ying', GAO Jianjun®’, WANG Feng®’, WU Binggiang”’, WU Wei'
(1. Metallurgical Process Research Institute, Central Iron & Steel Research Institute Co., Ltd., Beijing 100081, China;
2.State Key Laboratory of Advanced Steel Processes and Products, Central Iron & Steel Research Institute Co., Lid.,
Beijing 100081, China; 3. Beijing Hydrogen Metallurgy Technology Research of CISRI Co., Lid., Beijing 100081,
China)

Abstract: An innovative technical route consisting of sintering and pyrometallurgical processing technique was proposed
to extract iron from an iron concentrate of red mud. The results show that under the following optimal sintering conditions
for high-alumina iron concentrate, including fuel ratio of 12% , moisture content of 18.5%—19.0% , and basicity (R,) of
approximately 4.85 (with quicklime as flux) ,the obtained sinter has its metallurgical properties meet the requirements of
small-scale smelting equipment. To improve the fluidity of final high-alumina slag from blast furnace smelting, 17%
calcium oxide is added for modification, leading to the viscosity of the slag down to 0.61 Pa + s at 1450 °C. As a result,
an efficient slag-iron separation can be actualized. Such slag can be used to prepare premelted slag or synthetic slag.
Compared with conventional technique for iron recovery from red mud, this process is characterized by a short flow, low
cost and large processing capacity. This research provides a theoretical basis for resource utilization of red mud by using
solid waste smelting furnaces and laboratory-scale blast furnaces.
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1.1

F1 FEREFEBMEEZERS (REDE)
Table 1  Composition of raw materials for sintering %

Uk TFe FeO Fe, 0,4 Ca0 Sio, MgO Al, 0,4 TiO, P S Lett K53
IRPRPAE 49.50 0.58 — 0.76 2.23 0.07 11.49 3.94 0.074 0.038 — 10.4

A KA 0 0 — 47.16 3.57 4.01 0.78 0 0 0 41.07 —
HAA IR — — — 79.98 2.56 4.71 1.79 0.189 — — 6.81 —
FE 0 0 5.16 4.30 48.24 1.98 35.60 0.042  0.71 — — —

12 RBHFRET BRI KB AL A, o eh, B 45 4R 1 & 200 mm x

EERFEARVHNGO T he 2 Ty i al A7 44, #F
FRRRHBC L (Fal AT ) RIS STE L GRS RbK 2
BRI R, RSSO T R I 2,

R2 BREMABELTRE

Table 2 Batching scheme for sintering cup test

700 mm , B4k K AR K 6.0 kPa, 5 IR R (1000+
50 °C) ,Be4s i E K 10.0 kPa, L4505 #E 8 5, 16
2.0 m EINPE N2 E TP kAT 3 RE T IR 5, 0
SR A W 10~40 mm BBSEE i — i BE LA
IR 42218 1S0 HEE0I0 2K EFTom BEFRARAG 30

ik 133 &5

R B/ kg B L, IRERIK 5/ - s oo \

RRNE — e e % S FH X 2475 91X ( Bruker D8 Advance ) 23 T8
1 2500 0 550 340 1011 17.92 Y 1 322 1SO 4695 :2021 U 5%E AR RS B30 R e 5 %
2 »o 0 350 3.40 1L 2143 R T e S B s T TR PR RE
3 2000 507 0 175 6.98 21.55 ok -
4 2150 468 0 260 9.93 19.02 1.3.4 fig ke Jrml B
52150 468 0 201 11.92 18.88 65 PR 25 5 31 (RTW-10) 0 5 ¥ R 26 38 5 SR
6 2150 468 0 201 1192 18.40 1R YR BT ( Leitz) N 8 M PR TR 3 o W 2 25 A8 £k
7 2150 468 0 201 11.92 18.22

0 A ECR T FeO &N 12%+3%,
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Fig.1 Effect of sintering temperature on liquid phase formation

with varying CaO additions
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Fig.2 Effect of CaO additions on sintering temperature
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Table 3 Chemical composition of sinter %

RN OOES TFe Ca0  SiO, R, Mg0 ALO; R,

1 43.16 826 347 238 0.8 10.77 0.64
5 40.55 1494 3.08 485 093 1030 1.19
[§ 40.55 1494 3.08 485 093 1030 1.19
7 40.55 14.94 3.08 4.85 0.93 1030 1.19

T A BORP FeO SHE00 12%+3% 5 R, F1 Ry 53528 — JGHREEHI
PUSCHREE , TC 4.,

SrIE R 1.5.6.7 FTiSBes 0 B S48 %
T e sl E T AR e g5 Rk 4 ok, B
1.5.6.7 BRLEERGIN 45 58 W3k 5

F4 RERBER

Table 4 Sintering test results

e T 2 s R TR
1 73.67 11.29 76.71 13.91
5 55.85 22.22 71.91 9.50
6 54.67 28.23 71.80 9.36
7 54.73 31.46 77.98 9.74

T BRAE Y B ARBREFE LN 121 keg/t,

RS RETHEAR
Table 5 Size distribution of sinter

- B (mm) 2R/ %
+40  25~40  16~25 10~16 5~10 -5
1 1.19 8.37 17.65 24.55 24.95 23.29
5 0.57 4.06 18.48 23.47 2533 28.09
6 0.46 5.79 20.23 22.20 23.12 28.20
7 0.86 4.53 20.14 24.33 28.13  22.02
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Table 6 Chemical composition of final smelting slag

from scheme 5 %
AL O, Ca0 MgO $i0, TiO, Na,0
32.05 41.10 2.67 13.77 8.79 1.63

®7 PEFERKEP CaO SMEEHRMEIRT
Table 7 Addition of CaO in slag viscosity test

RS CaO FhNHE/ %
1* 18.16
2* 17.07
3# 15.95

Btk 14.81
4* 13.64
5* 12.43
6" 11.19
7* 9.91
g* 8.59
9* 7.24
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Fig.3 XRD pattern of sinter
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Table 8 Analysis results of metallurgical properties of sinter

Twu/ T/ AT/ T/ AP/ Ty ATo/ AH/ S/
C C C ¢ kPa ¢ € mm (kPa-C)

86.17 1020 1318 298 1320 12.6 1419 99 40 784

B JEYE %
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WRYEITZE S, Zead TS B FI 2 (ALO, & &
32.05%) . FHIN 2% 0 4 A T R AR AR R -0 Ak Ui B ot
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FRIREEA 1450 C IR EE R . HELS a0, Fil
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IR BT B AR AR K,
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HRPEH 7 o CaO BB , T B e AL IR B AN
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Fig.4 Melting temperature of final predicted slag
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Fig.5 Viscosity-melting temperature curve of final predicted slag
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Fig.6 Melting temperature of slag with different CaO additions
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Fig.7  Viscosity-melting temperature curves of slag with

different CaO additions
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Table 9  Chemical composition of final slag from Scheme 2 %

AL, O, Ca0 MgO Si0, TiO, Na,O

29.84 44.68 2.86 12.97 8.14 1.51
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