a3 W11 o BR B 2 Earth Science Vol. 43 No. 11
20184 11H http://www.earth-science.net Nov. 2018

https://doi.org/10.3799/dqkx.2018.140

AEAREER T IERTHPIBAELR SR

2 bl =2 =3 =1 ] 3 -]
Xﬂh 9%57%5 9§BE%—? 9?2‘%&% 9—;%\: AeT
LPEFERFREFR, ALK 430074
2. K P R etk IR ARAFHAT R 3] L #H73b KL 430074
.Y B F R EERFARLI, ) @Ak 541004

FEE . 5 T R 3R VG R A DX 0 F KR, Tl A A R b AR A S e B S Y K S5 R A TS Y R K A,
TS TE 2R 7 4 VA T 2 VA BN L B e BR R A R TE R E AT BRGSO AR WA TS YL R LTV A S Y Ay
1), SR J11 78 S 1 ) TASE 280 20 8 AT T ) Bl A G T A I S B, O 4 S s BR AL A BT E SR S e M AE R B AT LI T R
RS2 00 25 SR W s 8 )2 A VA 05 X T 0B R LA g LR B T S D Sy T R L R R e AR T A A R D N A L T R VA R AR
bl 2% B T 7K AT AR 3R A 1) S R 2ol AR R A 2 0L 55 S R B g ) P DU kKT % VR R TR e K T R S Y o ol Ak
5540 0 ) 55 0T A W B BE . DR A DY R A M DXL SR B AR R G — LA IS Y, WA T R 1 L B T LA T e
BV B A T T R R FH TS %) R A S B o R e, ) £ 4 v b R K R 100 T G KU

KB RIZEEAN WG Yy ;P FAT R ST 5 b R Ak 24 AR 5 K SCHE R

RESES: P599 XEHS: 1000—2383(2018)11—4237—09 i BHE: 2018—08—04

Experiment and Simulation on Migration Rule of
Arsenic in Soil of Surface Karst Zone in Southwest China

Zeng Bin', Wei Xiaoqing®, Zou Shengzhang®, Li Lujuan®, Huang He'
1.School of Environmental Studies, China University of Geosciences, Wuhan 430074, China

2.Wuhan Zondy Green Environmental Protection Technology Co., Ltd., Wuhan 430074, China
3.Institute of Karst Geology , Chinese Academy of Geological Sciences, Guilin 541004, China

Abstract: Karst underground river is an important water source in Southwest China. In addition to entering and polluting the
groundwater directly through the sinkholes, arsenic pollutants produced from the industrial production process will also ad-
sorb, remain, and concentrate in the dissolution cracks and gaps in the surface karst zone, and remigrate under certain condi-
tions to become a “secondary pollution source”. Taking an arsenic pollution event in Guangxi as an example, the dynamic ad-
sorption and desorption experiments of arsenic were carried out by using narrow slot physical model device, and the migration
rule of arsenic contamination in the soil of surface karst zone was studied, combined with geochemical simulation. The experi-
mental results show that the adsorption of arsenic in the surface karst zone is mainly physical adsorption (diffusion process) .,
and the desorption rate is slow compared with the adsorption process, while the acid solution can promote the desorption
process of arsenic compared with deionized water. The results of geochemical simulation show that goethite contributes most to
arsenic adsorption in soil minerals, while acid solution weakens the ability of arsenic adsorption by corroding goethite and other
minerals. It is concluded that in the karst area of Southwest China, once the surface karst zone system is integrated with arsenic

pollutants, the desorption process is slow, and it is easy to form the retention and enrichment of arsenic pollutants; while the
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accelerated desorption and migration process of arsenic under acid rain will increase the pollution risk of groundwater system.

Key words: surface karst zone; arsenic pollution; physical model experiment; geochemical simulation; hydrogeology.
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Fig.1 Development form of exposed surface karst zone in

the study area
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Fig.2 Stratification of karst water-bearing medium
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Table 2 Comparison of parameters in absorption or desorption kinetic process
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Table 3 Changes of mineral contents before and after desorption test (acid solution) based on geochemical simulation

%58 PRI B SRR R AR R RO S R (me/ke) EHBA G R (meg/ke) AT (me/ke)
) (10" mmoD) (10" mmol) (10~" mmol) ST SR ST ey= ST SR
0~5 cm 8.059 9.829 40.598 6.936 5.346 5.913 7.015 0.224 0.087
5~10 cm 10.445 8.255 8.216 6.936 6.929 5.913 5.892 0.224 0.018
10~5 cm 10.444 8.255 8.184 6.936 6.929 5.913 5.892 0.224 0.018
15~20 cm 10.444 8.255 8.154 6.936 6.928 5.913 5.892 0.224 0.018
20~25 cm 10.443 8.256 8.125 6.936 6.928 5.913 5.893 0.224 0.017
25~30 cm 10.442 8.256 8.099 6.936 6.928 5.913 5.893 0.224 0.017
30~25 cm 10.442 8.256 8.073 6.936 6.927 5.913 5.893 0.224 0.017
35~40 cm 10.441 8.257 8.048 6.936 6.927 5.913 5.894 0.224 0.017
40~45 cm 10.441 8.257 8.025 6.936 6.927 5.913 5.894 0.224 0.017
45~50 cm 10.441 8.257 8.011 6.936 6.927 5.913 5.894 0.224 0.017
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Fig.10 Breakthrough curves of As(III) in the adsorption

experiment based on geochemical modeling
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Fig.11 Simulation of soil pH variation in desorption experi-

ment with acidic solution
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