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Abstract: Pulverized fuel ash (PFA) is a by-product from coal-fired power plants. The generation of PFA is huge and in-
creases yearly. A large amount of untreated PFA is harmful to the environment, and it is also a waste of resources. Recyc-
ling PFA as construction materials would improve resource utilization efficiency, reduce environmental risks, conform to
the demand for high-efficient and low-carbon utilization of solid waste and help to achieve the national strategy goals of
carbon peak and carbon neutrality. The utilization efficiency of PFA as construction materials could be improved by op-
timizing production processes and developing new technologies, which would promote its large-scale and high-value util-
ization. In this paper, the general situation and physical and chemical properties of PFA are summarized. Various value-
added utilization technologies of PFA as construction materials, including raw materials for cement production, supple-

mentary cementitious materials, bricks and blocks, artificial aggregates, glass-ceramic materials, fire-resistant insulation
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materials, and new intelligent construction materials are comprehensively reviewed. This paper also introduces the re-
search status of the utilization of PFA in construction materials, analyzes the applicability of different technologies, sum-
marizes the latest technologies for preparing the PFA-based green construction materials and challenges faced in future re-
search, provides detailed introductions to the mechanism of PFA application, and proposes thoughts on the problems exist-
ing in the utilization of PFA as construction materials. Finally, the further perspectives of the development of the PFA-de-
rived low-carbon construction materials are highlighted. The study suggests that the “traditional large-scale consumption
of PFA” and “high-value utilization of PFA” should be researched in parallel, and theoretical research and engineering
practice should support each other, which would provide some scientific references for the sustainable management of
PFA.

Key words: pulverized fuel ash (PFA); value-added utilization; pozzolanic activity; alkali excitation; functional con-

crete; green construction materials
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Fig.1 Utilization pathways of PFA in China
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Table 1 Main chemical composition of PC ash and CFB ash %
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CFBJK 27~50 14~30 3~13 1~13 4~18 0.2~2.0 23~15.0
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Table 2 Chemical compositions of PFA derived from different types of coal %
J R AT
AP - - ekt
Si0, Al,O5 Fe,05 Ca0 MgO Na,O K,0 SO, TiO,

S 20.0~60.0  5.0~35.0 10.0~40.0 1.0~12.0 0~5.0 0~4.0 0~3.0 0~4.0 0.5 0~15.0
ToIRIE 43.5~473 25.1~292 3.8~4.7 0.5~0.9 0.7~0.9 02~03  3.3~39 — 1.5~1.6 8.2
U 40.0~60.0  20.0~30.0  4.0~10.0 5.0~30.0 1.0~6.0 0~2.0 0~4.0 0~2.0 1.1~12 1.8~2.7
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Fig.2 Main mineral phases and contents of coal fly ash
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Table 3 Research status of PFA used in cement clinker production
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Fe,03 (4.68% )
_Ca0 (5.24%)
SiO, (57%~60% ) .
WY . FTIAT . ALO3 (20%) CaOJFi it/ 4143.8% , 2001, [27]
Fe,05 (3.7%~4.2%)
6%~ 8%
S0; oo
_— ) A12023 (30.54% ) Ptk Jeipiase,
MR, ARE . —KAE Fe,0, (349%) T AEREHIIREEL 300 C, 2006, [28]
il 8 Hh R RE B AR IR R K VR Bk
Sioy (6266
MR, ARA . A T, W ALO; (9.6%~26.0% ) %iﬁiﬁf/gj? 2015, [22]
CaO (1.9%~2.4% )
F 4 MEKAHKESRE TSGR RIR
Table 4 Research status of PFA as cement or concrete admixture
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Table 5 Research status of PFA as alkali activated cementitious material
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Fig.6  Simplified process flow diagram of PFA based functional concrete
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