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Table 1 Chemical composition of red mud sample (mass
fraction, %)
ALO; SiO, CaO Fe, 0, TiO, Na,O LOI

2853 1678 1634 839 540 639 1523

LOI: Loss on ignition
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Experimental flowsheet of red mud treatment

investigation
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Fig. 4 Morphology characterization of mineral phases in

red mud using optical microscope
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Fig. 5 SEM images((a), (b), (¢)) and EDS ((al), (a2), (bl), (b2), (c1), (c2)) of mineral phases in red mud: (a) Containing
phases 1, 2, 3; (b) Containing phases 1, 4, 5, 6; (c) Containing phases 1, 2, 4, 5, 6; (al) Phase 1, calcite; (a2) Phase 2,
limonite; (b1) Phase 3, kaolinite; (b2) Phase 4, gibbsite; (c1) Phase 5, hydrogrossular; (c2) Phase 6, cancrinite



2718 [ E B4 R 2022 49 A

6 77Ul SEM 4 It 3 Na Al Ca. Si.Fe i Ti [¥1H 531
Fig. 6 SEM image(a) and elements mapping distribution of Na(b), Al(c), Ca(d), Si(e), Fe(g) and Ti(f) in red mud
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Fig.7 TEM images (a) and (b), and EDS spectra (c) and (d) of hydrocalumite in areas 4 and B
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dissolution in sintered clinker
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Table 2 Chemical composition of aluminum dissolving
residue (mass fraction, %)
ALO;, SiO, CaO Fe,0, TiO, Na,O MgO
507 21.57 2323 809 953 493 128
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Fig. 12 XRD patterns of aluminum dissolving residue

30 60 70

Calgite
Perovskite

&

Microaggregate

Hematite

E13 SRty AR B4
Fig. 13

dissolving residue

Optical morphology of minerals in aluminum
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Fig. 14 SEM images((a), (b)) and EDS patterns((al), (a2), (b1), (b2)) of mineral phases in aluminum dissolving residue:
(a) Containing phases 1, 2, 3, 4; (b) Containing phases 1, 3, 4; (al) Phase 1, perovskite; (a2) Phase 2, calcite; (bl) Phase 3,

dicalcium silicate; (b2) Phase 4, calcium silicate
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WA R T AEAE, 70 A1 %8 83.33%, FHk B
5 [F) G B [ s A T 2o B T B A A I AR A IR #h
m A . E L RS R R4 RS, SRR
ERVE RN 4 SR B WA, 2440 B N—0.038 mm
FRASVEBE 5 90% I, A5ERA ) B it 28 FE AU R
38.30%, FRARMRES AN 70 o A il L SR ARV TR KR AL 43
BN EERER, BERBEGMNTERME D
ELe
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Mineral phase transformation of titanium during red mud
modifying and alkaline leaching for aluminum

WANG Ling', ZHOU Chen-chen', FAN Yan-qing?, MA Bao-zhong', WANG Cheng-yan', FU Xin'

(1. School of Metallurgical and Ecological Engineering,
University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing General Research Institute of Mining & Metallurgy, Beijing 100160, China)

Abstract: In view of the poor leaching selectivity, low leaching efficiency and high energy consumption of the
current titanium recovery progress from red mud resources, this paper conducted an in-depth investigation on the
occurrence of titanium in Bayer-sintered red mud and its phase transformation during calcified modifying and
selective alkaline leaching process. The results show that the red mud contains 5.40% TiO,, of which 80.65%
disperses in hydrogrossular as the form of isomorphism, and 15.25% disperses in zeolites dominated by
calcarenite. The titanium in the red mud transforms from the dispersed state to perovskite, an independent mineral
phase, after calcification modifying. Then, the leaching efficiency of aluminum above 90% is achieved during
alkali leaching, whereas the titanium is enriched in the leaching residue. The crystallization rate of perovskite is
slow during the modifying process. The distribution of the perovskite with size >0.02 mm is only 52.63% with
the holding time of 60 min and slowly cooled rate of 2 ‘C/min. Correspondingly, the liberated degree of perovskite
is only 38.30% when the leaching residue is ground with fineness of 90% less than 0.038 mm. That limited the
application of flotation separation progress. Based on the results, acid leaching is a more potential method for
titanium effective recovery in the leaching residue.

Key words: red mud; aluminum leaching residue; titanium; occurrence state; hydrogrossular; isomorphism;

perovskite
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