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contaminated soil in stone coal mines by chemical elution
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Abstract ; Stone coal contains a relatively high content of natural radionuclides. Its development and utilization will cause radioactive pollu-
tion and associated heavy metal pollution to the environment. In recent years, the development and utilization of stone coal has caused ra-
dioactive pollution and heavy metal pollution to the environment. More and more public attention has been paid to Jiangxi. As one of the
provinces with the most abundant stone coal reserves in the country, most stone coal mines are open—pit mining. The long—term rainwater
leaching and surface runoff of abandoned mines have caused serious damage to the surrounding soil environment. In order to study the re-
mediation technology of the radioactive and heavy metal compound contaminated soil around the stone coal mine area, the vibration leac-
hing method was used to conduct the indoor test. According to the soil test results collected on site in a stone coal mine area in Jiangxi

Province, the main pollutant indexes were radionuclide uranium and heavy metal zinc and cadmium. According to previous studies, in

Y5 B #5:2022-01-05 FRERE: /W DOI;10.13199/j.cnki.cst.2021-0041
BT V175 R R ARFE AN L AT 3 B IUH (20204BCJ22019) ; [F 5 A SRFH# 34 ¥ B35 H (41907168)
EERN A G E(1991—) , Z ST FIRA, Ti2ID, 01T, E-mail.403438418@ qq.com
261



2022 445 9 # 2 M F H K 5 50 %

view of its unique radioactive and heavy metal compound pollution characteristics, hydrochloric acid, citric acid, oxalic acid, EDTA and
ferric trichloride were selected as eluents, and the better leaching conditions were determined by controlling leaching concentration and
mixed leaching. The results show that in eluents the best comprehensive decontamination effects on compound polluted soil were oxalic
acid, hydrochloric acid and ferric trichloride. The best leaching rates under different concentration gradients were 1 mol/L oxalic acid and
1 mol/L hydrochloric acid solution, and the elution effect of combined eluent was improved to some extent compared with a single eluent.
The leaching rate of U, Cd and Zn with the mixture of 1 mol/L oxalic acid solution and 1 mol/L hydrochloric acid solution was the highest
achieved 99.2% , 97.8% and 43.7%. The research results can be used for the small-scale trial of on-site leaching of remediation of com-

pound contaminated soil, and the potential environmental risks of the soil after leaching and remediation still need to be considered.

Key words : chemical leaching;stone coal mine ;radionuclide ;compound contaminated soil ; soil remediation
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Table 1 Detection results of radionuclides and heavy metals in coal samples from a stone coal mine

BT T
-~ e V% B2Thy 26Ra/ 0K/ Cu/ Ph/ In/ Cr/ Cd/ Ni/ As/ Hg/
(Bq - (Bq - (Bq - (Bq - (mg - (mg - (mg - (mg - (mg - (mg - (mg - (mg -
kg™") kg™) kg™") kg™) kg™") kg™") kg™") kg™") kg™) kg™h) kg™) kg™)
Y1 3 770 26.38 1491 406 316 80.8 10.9 134 0.2 6 20.9 0.593
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Table 2 Basic physical and chemical indexes and radionuclide content test results of soil samples around a stone coal mine area

BILHE A
ETRss ﬁ7{;$/ pH AL/ 1) 227/ MR/ oKy
‘0
(g- kg™ (Bq - kg™") (Bq - kg™") (Bq - kg™") (Bq - kg™")
S1 7.89 7.02 103 500.1 37.51 415.6 393.9
S2 12.48 4.67 85.5 858.4 31.34 400 413.8
S3 13.53 5.55 34.9 460 46.42 294.9 311.1
S4 20.95 5.15 84.5 773.9 23.96 248.4 265.1
S5 13.98 4.58 63.8 641.6 39.94 363.8 292.8
GRS 6.81 4.12 18.2 289.9 34.57 222.1 239.7
x3 EREVTRAERTEFSRESESERNER
Table 3 Test results of heavy metal content in soil samples around a stone coal mine area
ma BILEEHE/ (mg » kg™")
Cu Pb 7Zn Cr Cd Ni As Hg
S1 107 73.2 465 154 10.1 111 39.1 0.182
S2 122 50.5 540 173 4.54 169 43.8 0.235
S3 62.8 43.7 311 141 3.78 78.7 31 0.224
S4 154 44.6 620 129 7.3 196 39 0.247
S5 93.3 56.4 280 149 1.28 87.4 21.6 0.188
GE IS 61.1 31.1 29.5 83.8 0.16 15 34.7 0.215
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Table 4 Basic physical and chemical properties of soil samples
- oy & EERSIN i a v JLEEH R/ (mg - kg!)
LHET A pH : St
% (g-kg) U Zn Cd
b 5.15 20.95 84.5 62.7 620 7.3
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agents on uranium, cadmium and zinc
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Fig.3 Effects of eluant concentration on uranium removal rate
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Fig.4 Effects of eluant concentration on cadmium removal rate
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