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Table 1 Commonly used solute transport models in soil column experiments to research in soil heavy metal behaviors
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Fig.l Common structure of soil column



%5

2 TR A S A T SR G S YT P B e 655

2.1 HIRTRELH S A0

WIRRBECHI AN WP E TR LS G S H T
IRUEI , 30K 53 R T YL KR K PR g . 5
T B — ol 2 P A R (R A TR OR A LS e Ik
KT B AE R S BRER BT | 3 B e A 1Y
SAE, iPanZE R TR AT X B 1L K, MR
P HipHE . SOF . Cd* HICu™ 4545 25 B - i 0 B il bk
TR LA T B Ts Ye gy . ARLAUL R 7K S (B E 1) 7 vk
SARPETTE XA TR 2% (B R B A R AL RR W ) , £ I

TR b S TR ) 222 5 p L, L g (1 8 T 2% A7 S o b 52
P, T8 2 1 20 M AT ) 6 T R, TR L )
O RERE SN Y e R O P el NS RN
W75 B A T 2. Ak, MU FE R B R IR R B
RN ST 2 B SR AR 22 i PRy B 1
(et Br %) BL i g i A T HAE R A
WIBRARIMA X A IERCE HR TA O T
BRH, AR S [ (EINA . ©) , R 15 e
e BE E K S K R T 2 BT (E AR K A

K2 FKMIRREL R Tk

Table 2 Preparation methods of rainwater leachate
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Table 3 Parameters and completion time of breakthrough curves(BTCs) in soil column experiments

EERFE e /(mg/L) I FHAKJE/em FHEA/em  FHE/(mL/min) SERE /R SCHRA TR
e+ 153
100 gL 3.75 435
FrgEt 660
cd 4.98 0.41 _— [54]
Wb+ 40
1036 WiEL 7.50 130
FriEt 160
0.119 27.6
3.00 0.086 383
Zn 20 b+ 0.50 [55]
0.067 50.6
7.20 0.086 88.4
100 250
80 350
60 W 380
Zn _— . 10 1.20 0.05 —_— [15]
40 R 500
20 780
10 1 500
20 40
Cr(VI) 10 i 40 18.50 2.80 96 [28]
I . . .
bilE -
60 320
30 282
Cr(VI) 20 Wt 30 4.0 0.08 425 [14]
10 462
60 3.3
40 72
350
20 113
10 16.7
Pb —— w1t 40 10 [56]
60 333
40 65
35
20 133.3
10 216.7
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Research Progress and Prospects in Soil Column Experiments to Study
Soil Heavy Metal Pollution

LI Weina, CAI Hongming, YUAN Wei, ZHENG Wang, CHEN Jiubin

(Institute of Surface-Earth System Science, School of Earth System Science, Tianjin University, Tianjin 300072, China)

Abstract: The increasing severity of soil heavy metal pollution has raised concerns. The impact of heavy metal behaviors such as
adsorption, migration, and transformation in soil on the environment has become a focal point for researchers. Soil column experiments
serve as an effective tool in simulating the intricate processes of pollutant migration and transformation within the soil. It has been widely
used to investigate the mechanisms of soil heavy metal pollution, assess soil and groundwater environmental risks, and remediate soil heavy
metal pollution. However, due to different experimental conditions, e.g. leaching conditions, soil properties, and heavy metal properties,
there is no universal procedure for soil column experiments. Therefore, researchers need to design the soil column structure and develop
rational experimental plans on their own. This paper reviews recent advancements in the application of soil column experiments in heavy
metal pollution research, outlines essential considerations in the design of these experiments, and provides a prospective outlook on their
future application in studying soil heavy metal pollution. The aim is to present fresh research ideas and methods for investigating heavy
metal pollution in soils under complex conditions.

Keywords: soil column experiment; soil; heavy metal; review



