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Table 1 Chemical compositions of fly ash %
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Fig.3 SEM-EDS photos of fly ash
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Fig.6 Effect of reaction time on leaching rates of

aluminum and iron at the temperature of 180 °C
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Fig.7 Effect of reaction time on leaching rates of

aluminum and iron at the temperature of 200 °C
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Fig.8 Effect of sulfuric acid mass fraction on

leaching rates of aluminum and iron
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Fig. 10 Effect of liquid-solid volume/mass ratio on

leaching rates of aluminum and iron

H1 P 10 R, Bt 9 1] AR BB L 3, AT
Fe M H R EIHES IR EERE, Al By
FRAEWNE LE N 10+ 15 B iz KA 89. 43% , {H 4k EE
SR IE LEXT AL Fe R TEREMEIA N, 1R
[ AR LR AER 1 28 P9 B 0 R R 488 i
TBORATR) A% TR RE , 1 IR T H 23R (ELEE o ) ] A
R LG TR R TR A A FRUB R I e 58 S 22 B
BRI, X it 2R B R, I, 235 %5 B B IR
PR A DK ) B AT A 1021



2022 4E 4 HEE2 M X ZHE . MK

e MR BRI U kiR - 103 -

3 MRz
MESCEAR I e AR IR T 2 55 iR
IR 230 °C BRIR I 4340 20% S B 1] 120 min
WRIE HE 100 1 K220 T IrAS 21 B9 R 3= i 1 g 5 0k
AR A3HT , XRF 3B485S W4 2, XRD Z5 5 LAl 11,

®2 RRELT Y
Table 2 Chemical compositions of
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Table 3 Elemental compositions of acid-leached

residue particles %

FAH A 0 Si Al Fe K Ti Mn
A 55.8 33.8 2.7 1.3 0.1 — —

B 49.5 31.9 8.5 0.9 0.5 0.3 0.1

C 52.5 40.1 3.5 0.1 0.4 0.4 0.1

D 52.5 29.4 17.9 0.2 — — —

E 50.3 34.5 7.5 1.0 0.6 1.1 0.1

F 49.3 43.0 2.1 0.3 — 0.9 0.1
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Experiment on sulfuric acid leaching of aluminum and iron for
comprehensive utilization of coal ash
ZHAO Ai-chun', LIU Yu-jin', ZHANG Ting-an®, HE Xin', YE Xin', ZENG Miao’
(1. School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China;
2. Key Laboratory of Ecological Utilization of Multi-metal Intergrown Ores of Ministry of Education,
Northeastern University, Shenyang 110004, China;
3. Liaoning Province Liaoyang Ecology & Environment Monitoring Center, Liaoyang 111018, China)
Abstract; Coal ash leaching test was conducted using sulfuric acid, for the purpose of investigating the influence of
the main process conditions on the leaching rate of Al and Fe in the coal ash, meanwhile the compositions and
phase of the leaching residue were analyzed. The test results showed that; high-temperature acid leaching of coal
ash using sulfuric acid could achieve a high-efficiency leaching of aluminum and iron elements, and the leaching
temperature was the main influencing factor; under the acid leaching conditions of leaching temperature 230 °C ,
sulfuric acid mass fraction 20% , reaction time 120 min, and liquid-solid ratio 10: 1, the leaching rate of Al was
89.43% , and the leaching rate of Fe was 69. 78% ; the main chemical composition of the acid leaching residue was
Si0, , its content was 79. 1% , and it also contained a small amount of unleached Al,O; and Fe,0,, which could be
used as raw materials to prepare Portland cement clinker. There was no secondary waste residue discharge in this
test, and no waste liquid discharge in the subsequent treatment of the leachate. The method provided a reference
for realization of comprehensive utilization of coal ash with zero discharge.
Key words: coal ash; comprehensive utilization; leach residue; zero discharge; high temperature acid leaching;

aluminum and iron recovery



