S 44 A 4 ) F B I & Vol.44 No.4
2024 4E 8 A MINING AND METALLURGICAL ENGINEERING August 2024

R RTWE B R Tk B E 3T 4E B M A T 5T

Rokok!?, MRE Gz’ BFP FTER, TE, K,
kEH, S, AR
(1.9 AR I Ao IR K7 410019; 2. B KA EE 4@ 15 Y WD o 5 S0 86 %, RS KV 410019; 3.1/ 44 B PR T A2 % i) o0 A BR
Nl TR K 4100165 4K VPIREE ARG IR R B, 1R K VD 410004 ; 5.3 p5 44 1+ S IR BRI BE i1 g K> 410007)

OE. WIRA 144771 4 250 AR R E R RE RS T EL L AR 4 R ORSR I ARIE E AR (T S MR MR A TR B
FEA W AR S AR A AR B T S0 A B R T BB R VA ) o 4 R IR AR R R 1 [ R Bl 2R R MR BE HE Y
h SR > A KA ST SR A, 250 WAL i W B 5 B 2 0 2 et v S R O, B I i R A = 1 10.0 mg/L B, 4%
WA X 5 B4 W B e AR B INHEIT O« I S B2 = S50 > TR A 43 B0 5 Wk B2 /= 10.0 mg/L B, 25 87 P el Xl 46 1) i o
MR NHET B > A KA S A SIEA . AT A4S Langmuir WY 23 1+ A KA B0 A A X4
BRI B 25405010 29.38 14.51.9.67 .5.27 mg/g, VTR pH=6~9 I, &0 Y R EEA EBRECRHEF N AR A >0 >4 8 1 >
TR, RRT YPDRTRRE 0 B REOR 589 09 2@ 4 5 WG R Pt Wk BE  pH (HA 6,

KRR HAEETY; WK S FEHEE R R BE WEHMERE; BREGE; 9 0RE

FESES: X53 XERARIRAES: A doi;10.3969/].issn.0253-6099.2024.04.047

XEH S 0253-6099( 2024 ) 04-0241-06

Selection of Natural Minerals as Remediation Agents
Based on Cadmium Immobilization

SONG Bingbing"*, DENG Wujun®, ZENG Jingying*, BI Junping®, HE Haijun', YU Lei"*, ZHU Ruirui'’,
ZHANG Jianxin’, LYU Huanzhe’, QIN Dilan'?
(1.Hunan Province Eco-environment Monitoring Center, Changsha 410019, Hunan, China; 2.Key Laboratory of Heavy
Metal Pollutants Monitoring for State Environmental Protection, Changsha 410019, Hunan, China; 3.Hunan Province
International Engineering Consultant Center Co., Ltd., Changsha 410016, Hunan, China; 4.Changsha Environmental
Protection Vocational College, Changsha 410004, Hunan, China; 5.Hunan Provincial Institute of Land and Resources
Planning , Changsha 410007, Hunan, China)

Abstract; Based on comparison of cadmium immobilization with 4 types of minerals originated from 14 places in Hunan
Province, four kinds of natural and efficient remediation materials ( including limestone from Yujiaao of Ningxiang
County, low-grade manganese ore from Nanmuchong of Xiangtan County, bentonite from Mazongling of Taoyuan County,
and sepiolite from Xingang of Shimen County) were selected. The kinetic rate of cadmium immobilization by these four
natural minerals is in the following descending order: bentonite > limestone > sepiolite > manganese ore. The cadmium
adsorption by four kinds of minerals increases as the initial cadmium mass concentration increases. With cadmium mass
concentration no higher than 10.0 mg/L, the cadmium adsorption by these four minerals is in the following descending
order: limestone > bentonite > manganese ore > sepiolite; with cadmium mass concentration exceeding 10.0 mg/L, the
cadmium adsorption by these four minerals is in the following descending order: bentonite > limestone > manganese ore >
sepiolite. The adsorption behavior follows Langmuir adsorption model, and the maximum adsorption capacities of

bentonite, limestone, manganese ore and sepiolite are 29.38 mg/g, 14.51 mg/g, 9.67 mg/g and 5.27 mg/g respectively.
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With pH of solution within the range of 6 to 9, the removal efficiency of cadmium by four minerals is in the following

descending order; limestone > bentonite > manganese ore > sepiolite. It is concluded that the cadmium immobilization

with natural minerals is related to chemical composition of minerals, initial cadmium mass concentration, and pH value.

Key words: heavy metal pollution; adsorbent; contaminated soil; soil restoration; cadmium; natural mineral;

remediation agent; adsorption performance; immobilization; mineral material
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