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Table 1 Main chemical compositions of fly ash in different countries and regions'™ %

L%y i KA E F I el
Si0O; 35.6~57.2 48.8~66.0 50.2~59.7 37.8~58.5 12.5~35.6
Al Oy 18.8~55.0 17.0~27.8 14.0~32.4 19.1~28.6 12.5~35.6
Fe, O3 2.3~19.3 1.1~13.9 2.7~14.4 6.8~25.5 2.6~21.2
CaO 1.1~7.0 2.9~5.3 0.6~2.6 1.4~22.4 12.5~35.6
MgO 0.7~4.8 0.3~2.0 0.1~2.1 0.7~4.8 0.6~3.8
Na; O 0.6~1.3 0.2~1.3 0.5~1.2 0.3~1.8 0.6~3.8
K;0O 0.8~0.9 1.1~2.9 0.8~4.7 0.9~2.6 0.4~4.0
P,0s 1.1~1.5 0.2~3.9 0.1~0.6 0.1~0.3 0.1~1.7
TiO, 0.2~0.7 1.3~3.7 1.0~2.7 1.1~1.6 0.5~2.6
MnO 0.5~1.4 0.03~0.2
SO4 1.0~2.9 0.1~0.6 0.1~2.1 0.1~12.7
LOI — — 0.5~5.0 0.2~11.0 0.8~32.8
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Table 2 Phase composition of coal fly asht*

WA 4 R e/ %
FaE 13.30
A 4.59
i £ Je 11 7.71
CiziIREl 1.67
FINA 1.52
SOk 51. 60
&an 0.78
IRERE” 1. 29
WK AT 0.51
HoAb gt R 2k 16.53

2 HHRIREKEREN—EHRE

K e 7 L B TR
By B HA B 2o BAL 2 1 YR 454

2.1

MTANEEE TR M. AL 18 Pk 32 2R
THAG A w2 BAFAE ARG TEBEEE A . il
Ao TR Bl 305 v R R b P () Ak B T vk Al Al
LAy RS S A T T L T R I 4% i L R T
A A% [ E B9 A YO0 R L 0E RE 2 18] BT M I
AR S By H 4 R R Al S A5 A R AL B
& m Al 2 R T R R AR S 28Rl
HEJE

K o8 15 A B 3R A 8 O S B Bt A
AR U A DR N T 22
B B R 2B PR B — B S 2 B R
B PE RE 22 S AR AL B2 2 5 0 T AR 1 02 G T8
e AR G AN [F) L — By 50 A 52 PR
HhRG T TR A UG T g A B — R B 3 AL D)
HR A8 A 0 G B 5 T AT JR BRPE (3 3) 5 M B T A
YA 5 B 500 4 41 53 B[R] BL A B X B A E
fi (3R 4) s BAh X s — B30 5 2 & B R AT T
Xt B (R 5)



2026 4 4 H

.
—
l
o~
.
ft

R3 BEFELHERE S —BF BRI

Table 3 Comparison of advantages and disadvantages of single additives for calcination activation of fly ash
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Table 4 Analysis of mechanisms and advantages of composite additives for calcination activation of fly ash
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Table S Comparison of single and composite additives for calcination activation of fly ash
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(<850 ‘OO 4R m B M bR M E GEH Mgl A
Syi& L Cl 5 Ca™" i 5 34 . )5 2 bR W 25 K 45
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Process flowchart of lithium extraction by roasting activation— acid leaching method
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TH 0.5 g ¥t Ga, Z J5 B F0. 5 mol/ L&
OB AT R, Ga ISR 7896, 8%, % T2
S Lk B i (E I 0 A I B R B R M BB A

ZiE bnr R e TR LR T R
Al 540 A O R P R AT AR T A0
29 DR ZEAE T 4R 00 0 B4R FH A0 B R I 1 R
3.2.3 HMRY

AT MO R b 42 BUBL ) T2 DL B R
IR i o e TRy I O R Y o - TR
2038 1 AE AL B By BORE A BE K 5 R i AL TR &
K58 TR AR LR T AE RS A2 A 1 44 5y e ik
N ATEMETEAS L 205 A O R ol i 3 L Ak B4R
PR BCRAE M,

Vitolo ZEU 4 T —Fp“ Br Be 16 fb— R 12—
SAALUTTE "R I T 25 58l E 850 °C T ki ke
30 min, 3 %050 fif B 385 A 45 #4102 1E B0 R 4 11 B

L Bt SR FH B P 92 1 TR A 4Rk B i R T T B
TJF 3RS 83 Y ML A I Ui 3R, fi 2 il 159 4l 5
84. 8 W I FL AL B ™= . (HAERE M, 1L T
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Research Progress on Extraction of Valuable Elements from Fly Ash via

Calcination Activation— Leaching Technology
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Abstract: Fly ash.as a large-scale industrial solid waste rich in valuable elements,is a hot topic in the

non-ferrous metallurgy industry for recovering aluminum and other elements. Its utilization promotes a

more rational allocation of resources and is crucial for improving the overall environmental situation.

Firstly, the composition and physical and chemical properties of fly ash are analyzed. Then, the

principle of recovering valuable elements from fly ash through roasting activation is expounded.

Subsequently,the research progress of extracting aluminum,iron,lithium, gallium,vanadium and other

elements from fly ash using the roasting activation — leaching method is systematically summarized.

Finally,it is proposed that in the future, the roasting activation process parameters should be further

optimized,and green and efficient subsequent separation technologies should be developed to promote

the efficient, high-value and sustainable utilization of fly ash.

Key words: fly ash;roasting activation;valuable elements;extraction;leaching;research progress



