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Fig.2 XRD (a),SEM (b) and EDS (c¢—h) characterization results of waste aluminum electrolyte
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Fig. 7 XRD patterns of clinker obtained under different roasting conditions (a—b),SEM image of clinker obtained under

optimal roasting conditions (c¢) and TG-DSC curves at optimal raw material mass ratio (d)
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Fig. 8 CaF, grade of water leaching residue (a),comparison of CaF, grade before and after water leaching (b) under

different raw material mass ratios, XRD patterns (c¢) and particle size distribution (d) of water leaching residue
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Fig. 9 SEM image (a) and EDS images (b—h) of water leaching residue

2.7 FERRIAE

PWHH K pH 2 7. 0 KWK MA 100 mg/L 47
il 7 7K B B8 (Na, SiO;) Al 60 mg/ L 4 W I R 4
(Cyy Hys COONa) , B $F 3 min, )5 LA 22 s/min
P4 1) 90 3 23R ) IBUIEL VR 7 A VF HE 3 min. VR IR
WM & uE T PR, 25 S T I
Ko CaF, i, 4 3 WEE L. 45 2] 077 %
Kt CaF, b7, Z5 R WL 4, AT 3 1T K
JIF A5 38 AR 85 AL 4 0 S 80. 5624, 81. 3900

80. 82 % , 24y i i1 3k 80. 92 %% , HH X H i i 22
0.525% . ZIFBAMT 3 4 P47 56 1 £ 4
BB/ B EORR BEAIS , U6BH PR R B0 B R A AR
FEVE S EIME, 87 BRI SR IR L T2 W] SEHK
B b AL AT B Rk o B R L T AR AR i
ANET . 2T AT A EARCE A AR MAE ) (GB/T
44539—2024) Hh 7 A7 YL = 900 (KK-3)7 23K,
Jo 22 2 0L 13k T 2 AR 0 Tk — 25 4 v
TR R



+ 708 -

1k

& 2026 4 10 H

4 FEREABER
Table 4 Results of flotation exploratory tests

KE s CaFedhfi/%  SFHME/ % HIXS bRk 22/ 7%

1 80. 56
2 81.39 80.92 0.525
3 80. 82
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Fig. 10 XRD pattern (a) SEM image (b) and EDS images (c—h) of water leaching residue
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Table 5 Fluoride mass concentration in waste liquid

LR R SR R E/ (mg » LD
1 5.3
2 5.4
3 5.4
-1 5.37
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Fluorite Concentrate Recovery via Co-processing of Waste Aluminum Electrolyte and
Desulfurization Gypsum Residue

GAO Yicheng'?,MA Lutong"?,CUI Yan’,LIN Yan'”

(1. Faculty of Metallurgy and Energy Engineering  Kunming University of Science and Technology
Kunming 650093,China;

2. Yunnan Sino-Laos International Joint R& D Center of Analysis and Technological Innovation for
Energy,Mineral and Metallurgy , Kunming University of Science and Technology ,
Kunming 650093,China;

3. School of Chemistry and Chemical Engineering s Kunming University s Kunming 650214 ,China)

Abstract: Waste aluminum electrolyte and desulfurization gypsum residue are typical hazardous solid
wastes generated during the aluminum electrolysis process. To achieve the harmless disposal and
resource recovery of these two hazardous solid wastes, a roasting— water leaching — flotation process
was developed for the synergistic treatment of waste aluminum electrolyte and desulfurization gypsum
residue to regenerate fluorite. The results demonstrate that under the optimal roasting conditions
(roasting temperature of 800 “C, mass ratio of waste aluminum electrolyte to desulfurization gypsum
residue of 1 2, and roasting duration of 120 min), calcium, lithium, and fluorine in the feedstocks
are directionally converted into calcium fluoride and lithium fluoride, while sodium, aluminum, and
sulfur are transformed into sodium sulfate and aluminum oxide. Subsequently, sodium sulfate and
lithium salts are separated via water leaching. The water leaching residue is further subjected to a
single-stage flotation to separate aluminum oxide from calcium fluoride. The conversion rate of
fluorine reaches 99.17%, and the grade of regenerated calcium fluoride is 80.92% ., which meets the
requirements for "Lump Fluorite Ore, Third Grade (KK-3)" as specified in the national standard
"Technical Specification for Fluorspar" (GB/T 44539—2024). The mass concentration of fluorine in
the effluent is 5. 37 mg/L (less than 10 mg/L), complying with the wastewater discharge standard.
This process exhibits high fluorine fixation rate, a simple flow sheet, no secondary pollution, and
high treatment efficiency, thereby demonstrating promising prospects for industrial application.

Key words: waste aluminum electrolyte; desulfurization gypsum residue; fluorine; calcium fluoride;

calcification roasting; resource recovery



