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Table 1  Physical properties of red mud

L7BLE 2 plene|

A% (d =0. 005 ~0. 075 mm) 90% 74+
R (m?-g™") 10.0~30.0
FLELE 2.50 ~2.95
IRIEI & KA % 86.0 ~90.0
k%% 79.0 ~94.0
IRPERR R 17.0 ~30.0
WE/ (grem ™) 2.7~2.9
K/ °C 1200 ~ 1250

TP RARRY], R P HARLEE AR | L SR BUR  ALER

B K B R K PSR 3 B R R
ko
1.2 FFRELHHE

I SCRR RS B[R] T2 0 e AR ARk
FREEAAHR G TR E 2D, kg2
AR TR R e o A 22 5 81
FEA W ¥ A AL O, Si0,, CaO, Fe, O,
Na,0.Ti0, , SARF , 3¢ 32 th iR ER AL A 1LY
WA, FEE N ERICR AR 8 BRSE, Ahe &
AR Ze Y Th U fif +oc K . 5483 M T
2T ARTeH Na, O & i B8, iX 2 R Bk e 2
el R A, AR e iR R e pH B —ETE 12.0
PLE, 7578 pH ik 10.29 ~11. 83, Bl kg™,

®2 AleEEA NS SR

Table 2 Main chemical compositions and contents of red mud %
T Al, 04 $i0, Ca0 Fe, 0, Na, O TiO, K,0
fegty 4.0~8.0 15.0~22.0 40.0 ~50.0 8.0~20.0 2.0~10.0 2~8.0 0.1~2.0
FHH% 13.0~25.0 5.0~35.0 5.0~35.0 20.0 ~40.0 0.5~10.0 0.5~6.0 0.1~2.0
A 5.0~8.0 20 ~25.0 25.0~50.0 2.0~10.0 2.0~10.0 6.0~10.0 0.1~2.0

2 ARV AEIVIR
2.1 FEHHHER

WEE 0 0 A bbb, F 20 A vy | 5t
TR TPERIILAR 5 AN A (HIBX) , A (B
D) At A it i 4 LS Y 93. 9% (1P 41. 6% |
WM 17.1% W g 16.7% . )7 V4 15.5% . 1L 7R
3% )1 HAPIA LI 14 DR (AKX HEE
) B AT A e E G R 6. 1% . HZ&, H
HI R E R X IMKAE S 2 60% ,2016—2021 4F
SE(ERET . B X) AL 7 B8 7 A 1 00
3778 2021 AE A ALAR SRR T (ELEET LA
B 43 IR L TR TP A
B RME ERT . amE N AR )
B ILVEE (F3) . MR 1o A4k ™ 1. 45 1 R Jeit
2021 FRREAACER A A (HET . BIEX) 7~
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WA PR AR X SN SR 3R E AR e = A4
KA CHIRRK) , A8 (ABEX) WaRer- A5 b4
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Table 3  Alumina output of China’s top ten major

provinces, municipality and autonomous
region from 2016 to 2021 ( 10 thousand tons)
Nt

e
71
75 1849.84 2 113.01 2561. 91 2567. 96 2 800. 77 2748.93

2016 4 2017 4 2018 4F 2019 4 2020 4 2021 4

IPg 1414, 13 1928.26 2024.451996.26 1812.38 1959.5
TR 1213.411156.05 1163 1095.83 1010.86 1030.36
i) 906
M 449.61 433.14 421.91 404.11 427.67 509.46

1045.8 816.76 846.46 941.06 1133.44
BN 60 68. 49 73.6  132.87 136.64 151.99

=/ 103.45  92.39  139.31 150.48 130.54 139.29
W5 941 42.49 38.33 31.57 38.03 43.55
P 0 18 6.98 11.7 12.35  13.69

bANLi) 0 — — 0.74 2.84 17.2
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Fig.1 Red mud production in alumina production

major provinces, municipality and autonomous

region in 2021
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Fig.2 The production of red mud in China
from 2011 to 2021
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Fig.3 Comprehensive utilization and utilization

rate of red mud from 2011 to 2020
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Fig.4 The flow chart of high intensity magnetic

separation test of red mud
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Fig.5 The process flow chart of red mud treatment

by “calcification carbonization method”
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Current situation and prospect of red mud resource comprehensive utilization
GENG Chao'?, GUO Shi-hui', LIU Zhi-guo’, LIU Jian-guo’
(1. China Fire and Rescue Institute, Beijing 102202, China;
2. School of Environment, Tsinghua University, Beijing 10084, China;
3. China ENFI Engineering Corporation, Beijing 100038, China)

Abstract; As a major alumina producer, China discharges 100 million tons of red mud every year. However, due
to the lack of effective methods for large-scale comprehensive utilization of red mud, the cumulative stockpile stock
has exceeded 1 billion tons. The Implementation Plan for Accelerating the Comprehensive Utilization of Industrial
Resources and the Work Plan for Preventing and Resolving the Safety Risks of Tailings Pond issued in 2022 put
forward requirements for the comprehensive utilization of red mud. Large scale comprehensive utilization of red mud
is imminent. Based on the previous research work and literature research, this paper systematically summarizes and
analyzes the physical and chemical characteristics, production status and current utilization of red mud. Combined
with the characteristics of red mud, this paper comprehensively combs the key research directions and existing
problems of red mud in the four fields of metallurgy, architecture, environment and fire protection. Some
development suggestions have been put forward to provide references for the future resource utilization of red mud.

Key words: red mud; solid waste; resource; comprehensive utilization; alumina



