51 E FE2 B 45 Bk Vol.51 No.2

2026 44 A Sintering and Pelletizing Apr. 2026

MEE Bk BB A A0 K Iee Y 52 i (B 3= AR B 4L i 58

kMY, kW, RERY, HEE", HRG
(1. BB R o WIRSHEE TR b, 160 PRI SR 5 gt & B A S =,
WL I 430081 ;2. HAE KK EBR TREARTITAE M K1) 410205)

WEXACANEF AR hBS4T BEEREY , BENERET FAERLE % ERERMK. F &R KRR E S
Mo AREHHKT GEF AT, R XITRBRT L4 BF a8 R 3N iR X, & BRI IRE R e A,
TEAAE FAERERET BEAGEX RSB ET 21047 0% 0535 A XRD Fodh ) % 24T 5 44 8
Wit AR AR R A AL B AR R S AT B A R T, U R B IR B AL KR B B AT M RO
BRL, #REFW: XA“BRAME—#N—BHaR" T LTHERAZEXE T TN QRN EFRAATET
mETAEE, RRTFHUT HTLHREEE A F KT M, ERBEABARLFRA THALRERL S
BART SR A K, FERERIRE A 800 °C . Akt 1A 5 30 min, LR A BN 3%, BEF 4HE <0.045 mm K
N 45.6% . BEHBE A 1114 kKA/m 3 T, R4k &AL 4 61.59% | 4k E B O 91. 38% iy 4k +F
B M. RXHARRRET N BHT LERRET WERBRAFAREEERAR ZH,

KB HRY; BERTAE,; #ABR; #ik; AHEN

th B 43 22 . TF046 ; TD926 X EFRETG A NEHS 1000 - 8764 (2026)02 —0115 —08
doi; 10. 13403/j. sjqt. 2026. 02. 036

Experimental study on influencing factors and quality improvement

optimization of magnetic roasting of refractory iron tailings

ZHU Yixiang", ZHU Can', ZHENG Fuqiang’, GAN Shiyun', HU Peiwei'
(1. Wuhan University of Science and Technology a. College of Resources and Environment Engineering;b. Hubei
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Abstract: After the high-intensity magnetic separation tailings of limonite is separated with conventional physical
methods, the iron concentrate obtained often has problems of lower grade and lower iron recovery, which is prone to cause
problems such as resource waste. To improve the comprehensive utilization of limonite, this paper introduces an
experimental study conducted on the magnetizing roasting and quality improvement of limonite-type iron tailings, which
investigates the influences of key parameters such as roasting temperature, roasting time, reducing agent consumption,
pretreatment temperature ,and grinding-magnetic separation conditions on the separation indices of iron concentrate. X-ray
diffraction (XRD) and thermodynamic analysis were employed to discuss the phase transformation and magnetization
process during roasting,and Gibbs free-energy calculations were conducted to determine the thermodynamic feasibility and
chemical reactions of magnetization at different temperature ranges. The results show that the * high-temperature

modification-magnetization-low-intensity magnetic separation” process can significantly improve the separation indices of
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this type of ore. After high-temperature pretreatment in an air atmosphere, the goethite phase in the iron tailings can

completely dehydroxylate and transform into the hematite phase. The development of internal pores in the particles promotes

the magnetization reduction reaction and the growth of magnetite grains. Under the separation conditions of a roasting

temperature of 800 °C , magnetization time of 30 min,reducing agent dosage of 3% , grinding fineness with a particle size of

<0. 045 mm accounting for 45. 6% ,and magnetic field intensity of 111. 4 kA/m,an iron concentrate with an iron grade of

61.59% and an iron recovery of 91. 38% was obtained. The study findings of this paper can provide important technical

support for the resource utilization of complex limonite-type tailings.

Key words: iron tailings; high-temperature pretreatment; magnetizing roasting; magnetic separation; application of

phase change
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Table 1 Main chemical composition and loss on ignition of iron tailings
TFe Fe,0, Sio, Al, O, S K,O0 MgO Zn0 TiO, CuO Ca0 oxinl
43.32 55.73 17. 14 10. 08 1.43 0.42 0.36 0.32 0.28 0.27 0.18 13.50

R2 BEVHHNEAR(RESH)

Table 2 Particle size composition of iron tailings %
<0.054 mm  [0.054,0.074) mm [0.074,0.154) mm [0.154,0.5) mm [0.5,1.25) mm =1.25 mm
4.54 4.14 12.29 43.75 27.00 8.28
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Fig. 1 XRD pattern of iron tailings
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Table 3 Effect of high temperature pretreatment on the
magnetization of iron tailings %
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7T VAN AN i S T & S
700 ‘CEREW 50.96  58.92  81.35 94.05
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Fig.7 Surface morphology of limonite in iron tailings
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Fig.9 Schematic diagram of magnetization roasting
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3 g of iron from sulfur-bearing hematite ore using hydrogen-
a1k
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