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[ Abstract] Long-term stockpiling of coal fly ash releases a large amount of toxic and hazardous substances, posing a threat to the soil
and water environment. In order to have a comprehensive understanding of the research progress in this field, a bibliometric method
was conducted to systematically and deeply visualize and analyze the relevant literature in CNKI and Web of Science databases from the
period of database construction to 2023. The results show that the annual total number of publications in this field is generally on the
rise. Among them, Chinese scientists have conducted a substantial amount of research in this field, accounting for the highest publica-
tion volume, which makes up 18. 87% of the total, providing important scientific foundation for subsequent studies. The betweenness
centrality of publications from the United States (0. 51) is significantly higher than that of other countries, and its research results have

greater international influence. The research hotspots focus on contaminants like heavy metals in coal fly ash, investigating their leac-
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hing and release patterns under various conditions, and revealing the environmental impacts of contaminants migration from coal fly ash

landfills. Based on high-frequency keyword analysis, the composition of contaminants in coal fly ash and the types of contaminants po-

tentially released into the water environment were examined. A systematic review and analysis of contaminants release mechanisms, re-

lease regularity, key influencing factors, and the migration regularity of mechanisms in environmental media were conducted. Future

research should further focus on the release of heavy metals such as Pb, Cr, and Hg, trace elements like As, Se, and Mo, and specific

mechanisms such as F~, Cl1™, and SO}, PO, during the coal fly ash stockpiling. Studies should explore the release characteristics

of these mechanisms under complex environmental conditions, investigate whether synergistic or inhibitory mechanisms exist between

various factors, and establish quantitative relationships between mechanisms indicators in the solid phase of coal fly ash and their re-

lease into water environment. This will provide a theoretical basis for scientifically evaluating the environmental impacts of coal fly ash

and effectively preventing potential threats to water environment.
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Fig. 1  Statistics on the number of published literature
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Table 2 Frequency of the top 10 keywords

CNKI Hdfi 7 WOS Bl
s A Ak PSSt (IE S P AW
IR 44 1.11 coal fly ash 404 0.15
R IK 12 0.10 heavy metal 130 0.23
g 7 0.06 removal 70 0.16
15 5 0.04 aqueous solution 70 0.09
EEJR 4 0.04 adsorption 69 0.12
ZAEMM 3 0 trace element 66 0.10
K3 3 0.05 groundwater 58 0.13
K3 0 soil 47 0.20
w3 0.03 water 47 0.08
WK 2 0.08 behavior 40 0.12
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Table 3 Distribution of coal fly ash contaminants content

5 HE/(mg-kg™") 5L HE/(mgkg™")
Pb 28 ~119.57 P 1 300 ~2 800
Cr 5 ~950 S 1 000 ~1 500
Hg 0.133~1.26 Cl 990 ~1 310
Se 0.46 ~25.15 F 47.4 ~900
As 3~33.18 PCBs 0.011 ~0.032
N 100 ~300 PAHs 0~0.940

T BOUE R P8 T SCiik [9-10, 26, 30-31, 33-35, 3947, B 85—
B K mg/ ke,
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Sk DR E — A E R AR BTG Y, B O
USSR IR P R TS e R AT A
I B SO2 ™ MEBETTIA 999 mg/L; Ak, MBIk b iy
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TS/ ARARAERY 135 451 | As Se 1E 3= H ik

Mtk . www. stae. com. cn



B A5 TR

5290 Science Technology and Engineering 2025,25(13)
Fa4 WMERSLEDERED
Table 4 Coal fly ash contaminants release potential
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By G5 Se NO- B OB AP R 5. 55 45,8027 b 1.7 %, Gt
| 22 LT L T \oe, 3
X AP* S03” #2.22 f%,Se 7 9.75 £5,NO; H1.28 4%,NO; 52
EEFE’\JN”?T(% 4 NO2_ ‘F_ j‘] 1!:!, Cj‘] /flil 3 j‘j '1!:!, 2 j‘j [ ]
9. 17 1%, F A 7.16 f%
He As Cr Cd R FR  pH AR 1. 32 ~ 1. 44 %, Horp = g F,
“As Lry N .
v [ DU AR P T pH Mn & J” Cr 43 BT 1.76 ~2. 57 fi5, b — )" B [47]
Ba .Pb .
AR 1.98 %
_ 2 BEAR R FRAR As 22 BB FR 4. 89 ~12. 03
LNl T S g ia B.Cr%* \Ni Cd, R Lo
o R P NG 05, AT pH B 1 OB R (53]
; AEPNATE SRR 0.99 ~1.18 4%
| 22 o
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AL 2 MG 7 SR it % Be .B.Co.Ni.Se. 12 RS  pH e HAE 1.49 15, As Se i bR
- o pH.Cu.Zn Mo .Cd.Sb .Ba, 300 f5LA 1, BTl Mo, Ba fiz 5 435l i b 44 31 .39, [49]
Hg Tl .Pb 3.3 f%
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Table 5 The current situation of coal fly ash-induced water pollution in different regions around the world
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