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Research status and progress of fly ash adsorption of

heavy metals in wastewater
LI Wenqing,ZOU Ping
( Shenhua Zhunneng Comprehensive Resource Development Co., Lid., Erdos 010300, China)

Abstract: As a kind of particulate matter produced during coal combustion, fly ash has become an urgent problem to
be solved due to its impact on the soil, water, air and other environments. Researchers have made many attempts in
the comprehensive utilization of fly ash. Using fly ash to treat heavy metal wastewater can not only solve the problem
of wastewater pollution, but also enable the effective use of fly ash. The appearance, phase, chemical composition
and other characteristics of fly ash make it have potential application prospects in the treatment of heavy metal
wastewater. The modification of fly ash can effectively improve the adsorption capacity of fly ash to heavy metals.
This article summarized the research progress of modified fly ash to adsorb heavy metals in wastewater, respectively
introduced fire modification, alkali modification, acid modification, salt modification and other methods, and ana-
lyzed various modification parameters, such as adsorption capacity, removal rate, adsorption temperature of different
heavy metal ions under the method. In addition, this article also focused on the adsorption mechanism, adsorption ki-
netics, adsorption isotherms, adsorption thermodynamics, ete. of fly ash to heavy metals, in order to provide a refer-
ence for the application of modified fly ash in the heavy metal wastewater treatment. Finally, the application status
and development direction of fly ash in the treatment of heavy metal wastewater were prospected.
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Fig. 1  Three typical fly ash appearances
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Table 1 Fly ash composition in different countries and regions

H X Si0, ALO, Fe,0, Ca0 K,0 Na,0 MgO TiO,  P,0, SO, BekEH(LOD it
P 50.05 26.14 7.27 5.28 1.08 2.40 2.44 181 071 130 27.9 (5)
BV 59.60 22.82 5.57 3.11 1.28 0.45 0.87 094 004 040 — (9)
LE3 5521 26.85 6.20 5.53 0.58 0.10 1.56 164 038  — 6.27 (10)
JIE PN 41.50 18.9 6.3 16.41 0.86 9.12 3.66 071 041 — 0.4 (11)
i 34.87 50.97 1.91 2.25 0.34 0.09 0.13 2.15 — 058 6.73 (12)
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Fig. 2 Schematic representation of the reaction

between Na,O and NaAlSiO,
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Table 2 Summary of adsorption of metals on fly ash
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Table 3 Summary of kinetics and isotherm of heavy metal adsorption by fly ash
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