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Table 1 Main chemical composition of red mud ~ wg/%

Fe,0, ALO, CaO SiO, Na,0O TiO, Cr,0, MnO NiO MgO

3421 19.10 18.85 12.20 5.00 5.10 022 0.1 001 05
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Table 2 Main chemical composition of coke W /%
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Fig. 1 The size distribution of red mud in Bayer process
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Fig. 2 The principle of rotating disc
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Fig. 3 The smelting principle of induction furnace
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Fig. 4 Macrograph of red mud pellets
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Table 3 Effects of prepared pellets
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Fig. 5 Relation between Gibbs free energy and temperature in
carbothermic reduction process of red mud
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Fig. 6 Macrograph of reduction products
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Table 5 Main chemical composition of cast iron prepared by carbothermic reduction of red mud W /%
C Si Ni Cr Mn Ti S P Fe
3.68 0.375 0.092 0.423 0.221 0.145 0.078 0.085 e

*6 FiRHAEREEEZLERS ST

Table 6 Main chemical composition of slag prepared by carbothermic reduction of red mud Wg /%
TFe Sio, AlLO, Ca0 MgO Na,O
1.40 21.53 32.81 28.17 0.94 5.25

(a) L% (b) =i
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Fig. 7 Microstructure of cast iron prepared by carbothermic reduction of red mud
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Table 7 Hardness and impact toughness of cast iron
prepared by carbothermic reduction of red mud

fEHRC i Ead (3 cm?)
57.58 5.239
15 15
B AR
101 teg-nm |10
g R =
& e
k=3 m
5t =S
0 : n N 0
2.20 225 2.30 2.35 2.40 245
F, F Fom
e i Al/ms

E8 JReHIIEEE AR SR8 & sEE-A Bl e Hhk
Fig. 8 Load-time and energy-time curves of cast iron prepared by
carbothermic reduction of red mud

8 FRiEBMEFEHERERERNXER
Table 8 Wear resistance of cast iron prepared by
carbothermic reduction of red mud

BT EURBUEg BEDEg ERE%
2.665 2.650 0.015 0.563
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Experimental Study on Preparation of Abrasion Resistant White Cast Iron
by Red Mud Reduction with Bayer Process

LIU Shi-hong', ZHAO Xiao-lian', HE Ao-ping', ZENG Jian-min', WU Ni¥, MENG Zhuo-wei’, HUANG
Shou-biao®, GUAN Yu-ting®

(1. Key Laboratory of Nonferrous Materials and New Processing Technology, Guangxi University, Nanning 530004, Guangxi,
China; 2. National Quality Supervision and Inspection Center of Aluminum Metal Product, Baise 533000, Guangxi, China)

Abstract:

In the investigation, red mud pellets were prepared firstly by rotating disc using fine red mud particles and
then smelted in an induction furnace using carbothermic reduction process to obtain abrasion-resistant white
cast iron. The microstructure of the white cast iron obtained by the smelting reduction method was observed,
and its hardness, impact toughness and wear resistance were tested. The results show that the red mud
particles are small and are required to be pelleted before smelting reduction; smelting reduction can be carried
out smoothly through pelleting. The high hardness hypoeutectic white cast iron has been obtained by smelting
reduction, its hardness reaches HRC 57.58, impact toughness 5.239 J/cm?, the cast iron has excellent wear
resistance.
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red mud; disc granulation; cold solid pellet; smelting reduction; abrasion resistant cast iron
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