BI5E HE 1Y F & A BWiLES 202341 A

doi;10. 3969/j. issn. 1671-4172. 2023. 01. 013

B BERAED™ YA LR SRR IR BE T i o8

O KR R A AW
(L. % & Ak ww%#wm% 3% 0140105
2 NEEHEAY L4RESHAZR. AEF 4% 014010)

& OE T A Sk T T R T R R DT IR A A 1 2R, 50 R Tl AR R A R B RO SE S
Wi AT i?&vé}iJE%Ji%?ﬂ?iﬁiikliﬁE’J%ﬁ%ﬁﬁﬂﬂfbﬁi&iﬂ?7J<m€\;ﬁﬁii‘m§érc‘ﬁXﬂID,LL(}E%MEi%fﬂF
W 2R 1 2 IR 7 B Al Hydrus-1D 880 8 B is B 8 B0 F0 00 7y 77 32, 00k o WK S H T 90 B )5 3 4 ) 1 1 DT 3R 45
TTRHAT TG, 25 R B B EEI 5 4E)5, |4 )8 CdPb.Cr.Cu F & HIFEML T 0.4.3.23,16.67,
12. 93 mg/kg, Wi # ¥ + Cd.Pb.Cr.Cu & & 43I0 T 0. 04.9. 27.8. 3.3. 3 mg/kg; [A] B I 24 43 B 32 W L By 45 K op
Cd.Cr UM A RE P LIRESHE . B RBILSH A A S TA VLS & n ] SRR 2468
E?ﬂc W HEESBIESHRES S TBEKL, SR REV MEKEMTY 55 F5 . B4EITEA M Hik

%%Fﬂcﬂ’]t%,lﬁtfiﬁﬂ o B AR SO AR AR B 5 )2 AT AR IO A 8 42 ) Cr Cd |\ Cu Pb X 47 bt 1 3
)3(1&?7](%#“5’]{5 Fu&,,\aEu_ufﬁwi«iiﬁ%iﬁﬁﬁﬁuﬁﬁﬂﬂiiﬁmﬁ PEFRE) (GB 36600—2018) v fffi & {1
T O 5 Wi DX 48 10 MR 7K R T Yl W bR R TR R R R A B R v, R AR AT OB, R SE AT O B R AR AR
A A R R SR AR AR IR A S5

KB R I E A R s I EEAT O s AE LRI

1 E 4 %S X705 XEkARERD A XEHS:1671-4172(2023)01-0073-09

Environmental behavior of fly ash during the process of ecological

utilization of mine pits
XU Xin', WU Xiaoyan' ,CHEN Minjie* ,CAO Dan',ZHENG Chunli'

(1. School of Energy and Environment, Inner Mongolia University of Science and Technology , Baotou Inner Mongolia 014010, China;

2. School of Life Science and Technology , Inner Mongolia University of Science and Technology , Baotou Inner Mongolia 014010, China)

Abstract : In order to respond to the construction of "waste-free city" in Baotou city and the requirements of mine
environmental improvement, typical industrial solid waste (fly ash) is planned to be landfilled for ecological
remediation of the mine. However, it is unknown whether the long-term environmental behavior of fly ash landfill
will cause pollution to the mine soil and groundwater, the long-term environmental behavior of heavy metals after fly
ash was landfilled in mine pit was studied by the indoor simulation method of freeze-thaw cycles-dry-wet, Hydrus-1D
model and solute transport model prediction. The results showed that: After 5 years of landfill, the contents of heavy
metals Cd,Pb,Cr and Cu decreased by 0. 4,3. 23,16. 67 and 12. 93 mg/kg respectively, while the contents of Cd,Pb,
Cr,and Cu in mine soil increased by,0.04,9.27,8. 3 and 3.3 mg/kg, respectively. At the same time, the speciation
analysis showed that Cd and Cr in fly ash are mainly organic-matter bound, Pb is mainly in the residual, and the
heavy metal forms changed from Fe-Mn oxides-bound and organic matter-bound to solube-exchangeable and

carbonate-bound, which indicated that the heavy metal forms are transformed from stable state to easy migration
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state. The simulation results showed that five years after the fly ash is landfilled in the mine pit, the heavy metal

elements have a tendency to migrate and transform to the surrounding environment. Therefore, in the process of

landfill, an anti-seepage layer is laid at the bottom of the mine pit. The four heavy metals(Cr,Cd,Cu,and Pb)did not

pose the risk of heavy metal migration to the mine pit soil and groundwater environment,its content is far lower than

the screening value in the “Soil Risk Control Standard for Construction Land with Soil Environmental Quality” (GB

36600—2018)and the pollutants in the groundwater in the affected area are lower than the Class IV groundwater

standard. Under this condition,the fly ash meets the landfill standard and can be landfilled. This study can provide

scientific basis and reference for the application of solid waste in ecological utilization engineering of mines.
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Fig. 1 Distribution of soil sample sampling points in

mining area
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Fig. 2 Dry wet freezing thawing test cylindrical device
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Fig. 7 Movement of monitoring indicators of simulated fly ash( historical stockpiling) landfill sand pit 1 year later
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