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Abstract ; Currently , China has a huge demand for energy, and coal —fired power generation plays a
major role. Fly ash is the main by—product of coal—fired power plants, with an annual output of more
than 600 million tons and a comprehensive utilization rate of about 80%. Most of the unused fly ash is
disposed by stacking,which not only occupies land ,but also brings a series of environmental problems.
Promoting the comprehensive utilization of fly ash plays a significant role in preventing environmental
pollution and improving the economic benefits. Fly ash is mainly composed of unburned carbon, ceno-
sphere ,magnetic sphere,sinking bead and residue ash. The properties of each component in fly ash are
different,and the overall resource utilization has the problems including low product quality , limited ap-
plication range and difficulty in achieving high—value utilization. Therefore , this paper proposes a re—
utilization mode of fly ash after sorting and separation of different components. The separation method of
each component in fly ash is summarized. The research progress of high—value utilization of each com-

ponent in the fields of adsorbent functional materials , building materials and thermal insulation materials

Wr#s B #9:2023-06-09 DOI; 10.20078/j.eep.20230701

EEWE. AR EEAL %A A RA(2018YFC1900105) ; # 31 K 3 TR ARFHH Gy A PR 8] R B (TD-KJ-20-006-W002) ; #1 3t 4 41 #7 B 4k
i B (2020CFA042)

EERNREN(1999—), F , TS A, AL A AT & AR AR A &, E-mail: M202274125@ hust.edu.cn

BHEE B EE(1973—), B, #ITRMA WL 23 R @A B E LTS FR, E-mail: jkyang@ hust.edu.cn



is reviewed based on the differences in the properties of various components in fly ash. Moreover , the fu-

ture application prospects of achieving high—value utilization of fly ash components are proposed. This

review is expected to provide a reference for reducing the stock amount of fly ash and improving the uti-

lization value of fly ash.
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Fig. 1 Comprehensive utilization of fly ash in 2016—2021
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Table 1 Chemical compositions of coal fly ash derived

from different types of coal'”

f;ﬁéfi Y T

Si0, 20-60 40-60 15-5 43.5-47.3
Al O, 5-35 20-30 10-25 25.1-29.2
Fe, 0, 10-40  4-10  4-15 3.8-4.7
CaO 1-12 5-30 15-40 0.5-0.9
MgO 0-5 1-6 3-10 0.7-0.9
Na, O 0-4 0-2 0-6 0.2-0.3
K,0 0-3 0-4 0-4 3.3-3.9
S0, 0-4 0-2 0-10 -
TiO, 0.5 1.1-1.2 0.23-1.68 1.5-1.6
P,04 0.02 0.3-0.5 - 0.2
MnO 0.02 0.1 0.04-0.21 0.1

S 0.08-0.67 0.7 - 0.1
LOI 0-15 1.8-2.7 0-5 8.2
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Fig. 2 X-ray diffraction (XRD) pattern of fly ash in

a power plant in Zhejiang province
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Table 2 Content of trace heavy metal element in
fly ash!'*
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Fig. 3 Various impacts of fly ash powder on the

environment''”’
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Fig. 4 Utilization route of fly ash
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components of fly ash!?7*
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Table 3 Percentage and properties of each component of fly ash

52 BRI o5 He (M) /9% R/ pm W/ (g em™) 33 EEBUN
Bk 2-12 75-150 0.26-0.87 % [27-28]
gk 1.0-4.8 1-300 0.4-0.72 % [29-30]
WLk 4-18 <75 3.1-4.2 fi [31-32]
RS 35-40 <45 1.1-2.8 i [32-33]
%Y1 30-45 20-300 >1 X [30,34]
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Fig. 6 Schematic diagram of wet and dry sorting and separation equipment for fly ash!>"’
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Table 4 Sorting and separation methods of fly ash
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Fig. 7 Schematic of sorting and separation methods for

different components of coal fly ash*"’
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Fig. 8 High—value utilization fields of fly ash components
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