ISSN 1005 —2763 BB RE A F 46 K F 58 2026 4 5 A
CN 43 -1215/TD MINING R & D, Vol.46,No.5 May 2026

FHEFREPFENMEEEZAEEF AFARIRE

S=MNVE, T mET, FEMDE, KRR, TS, #HRY, kLA
A= e ARAR, =/ X 663701;
2RI T R MEWIR TR, =8 BB 650031;

S.EWHMREMREREARAR, = BW 650021

Ik

WE ABAATREMABET PRRBEAINRAGIRELERNA A EARFTRGZHHAA A, AFFERRAIFRAT L,
FUMEAAARBREERE AT, TEHE Fe ALTI.ScE AN L BB KA RIAK. EAMNI AR GKRK T ZHEREREL
ITLE AR ONELLHORSEREEALF., FFRAI. P2 k=K Fe #4F BRI FALA 55% ~60% .38 RE B -
Bk kWM R T 87% ~92.8% A2 e & FH s8R E EK ALTI.Sc Z 2R HERED KA LRRBA LK ST KA F
ABRLE, BWARGEAARCRAZE Y AL MEXAXBRAELIE, WHHAALZE GEL LA RKELLETAL
B S AEA A B & R R R R IRA N A B S R b T A AT B R RRBEAE

KB :FAFERR;ANEBRIMGESGA N ERER FH T mit

hE S %S TDIS XERARIZAD : A XEHE1005-2763(2026)05 -0229 —13

Comprehensive Recovery and Utilization of Valuable Metals from Bayer Process Red Mud: A Research Review
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Abstract: To address the environmental hazards caused by red mud stockpiling during Bayer process alumina production and
achieve efficient utilization of secondary resources, this study takes Bayer process red mud as the research object. It
systematically reviews the fundamental characteristics and environmental risks of red mud, focusing on the current research
status of recovering valuable metals such as Fe, Al, Ti and Sc. The study provides an in-depth comparison of the operational
principles and industrial application effects of different recovery processes, and analyzes the advantages, disadvantages, and
applicable scenarios of each process. Research findings indicate that the physical method for Fe recovery features simple
operation but achieves a recovery rate of only 55% —60%. The reduction roasting-magnetic separation method can attain a
recovery rate of 87% —92.8%, albeit with relatively high energy consumption. Acid leaching methods yield relatively high
leaching rates for Al, Ti. and Sc recovery. but suffer from high acid consumption. Combined processes can enhance overall
recovery efficiency, though they involve complex flowsheets. Currently, the comprehensive utilization rate of red mud has
increased to approximately 12% , yet a gap remains compared with that of developed countries. Front-end phase regulation, the
development of green processes, the advancement of combined processes, and the preparation of high-value-added materials
from red mud represent the core development directions for future valuable metal recovery from red mud. This review can
provide a reference for technological upgrading within the industry.
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Table 2 Main components of red mud
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Fig.1 Biomass pyrolysis process
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Table 3 Comparison of core parameters, advantages and disadvantages of different processes for recycling Fe
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Table 4 Comparison of core parameters, advantages and disadvantages of different processes for recycling Al
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Table S Comparison of core parameters, advantages and disadvantages of different processes for recycling Ti
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Fig.3 Process flow for recovering Sc through
high-temperature melting-magnetic

separation-high-pressure leaching
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Table 6 Comparison of core parameters, advantages and disadvantages of different processes for recycling Sc
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Table 7 Comparison of typical recovery processes for valuable metals in bayer process red mud
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