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Table 1 Stratigraphic division and lithostratigraphic
classification of Hetao plain
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Table 2 Hydrochemical analyses of groundwater in
Hanggin Rear Banner

| EEN: ] I /ME SFHIE
pH 8.28 7.00 7.60
YRS (mg/L) 6.80 1.80 3.99
AT
(mV) 136.00 -431.00 -85.66
F (mg/L) 6.01 0.30 1.15
K" (mg/L) 31.14 0.48 5.81
Na™ (mg/L) 1833.73 38.94 449.54
Ca®" (mg/L) 372.90 2.10 77.34
Mg* (mg/L) 321.37 471 101.55
S0 (mg/L) 1550.75 0.01 296.96
CI' (mg/L) 4531.15 36.73 612.83
HCO; (mg/L) 1290.48 243.77 589.67
NOs (mg/L) 55.16 ND 177
As (ug/L) 1093.00 1.00 249.84
Fe (ug/L) 5262.67 322 920.01
Mn (u g/L) 1548.35 6.32 231.84
B (nglL) 2527.81 130.00 906.90
Ba (u g/L) 5763.91 16.15 511.18
Sr (ugL) 9112.51 107.79 2167.53
Si (mg/L) 5.00 177 3.56
NH;" (mg/L) 10.48 0.10 272
DOC (mg/L) 12.88 231 548
Al (ug/L) 59.00 9.00 30.89
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Fig.4 Relationship between Cl concentration and Cl/

Br ratio in high—As groundwater
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Fig.6 Lithological variations of sediments in two boreholes of Hanggin Rear Banner
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Geochemical characteristics of the As—bearing aquifer in the Hetao plain,
Inner Mongolia

HE Xin !, MA Teng', WANG Yan—xin', DENG Ya—min',
HUANG Bin? HE Jun', ZHAO Jie', TIAN Chun—yan', LI Zhen—long’

(1. Key Laboratory of Biogeology and Environmental Geology, Ministry of Education; China University of Geosciences, Wihan 430074, China;
2. College of Engineering, China University of Geosciences, Wuhan 430074, China; 3. Hanggin Rear Banner Center for Disease Control and
Prevention, Hanggin Rear Banner 015400, China)

Abstract: The Hetao plain of Inner Mongolia is one of the serious endemic arsenic poisoning areas in the world.
The authors took Hanggin Rear Banner in western Hetao plain as a typical study area, where endemic arsenic
poisoning constitutes a very severe problem. Studies show that As concentration is 7.7—34.6mg/kg in sediments of
the high As groundwater area and As concentrations are relatively high in clay and mild clay. According to the
results of the authors’ investigation, As is incorporated in amorphous iron oxides and is associated with sulfides
and targeting acid volatile sulfurs, carbonates constitute the main association of sedimentary As, accounting for
over 50% of total As. pH values of high As groundwater are 7.0—8.3, average Eh value is —155.1mV, average
TDS value is 1.58 g/L, main hydrochemical types are Cl—-HCO;—Na, Cl—Na and HCO;—Cl—Na, and As
concentration ranges from 15.5 to 1093 p g/L and is mainly represented by As (IlI), high level DOC (0.73—
35.76mg/L), HCO;(283.75—1290.48mg/L), NH(0.27—10.48 mg/L) and minor nitrates and sulfate. Hanggin Rear
Banner is also one of the serious endemic fluorosis areas, with fluoride content being 1.11-6.01mg/L in high F
groundwater. Due to the presence of excessive As in most high F groundwater areas, there exists a coexistence
phenomenon of high F groundwater and high As groundwater. A comprehensive analysis shows that high As
groundwater was formed in a reductive environment in Hetao plain. Under reducing conditions, the reductive
dissolution of Fe/Mn oxides (or hydroxide) from sediments in high As areas can release arsenic into groundwater.
This is the main factor responsible for the formation of high As groundwater in the study area.

Key words: High—As groundwater; geochemical characteristics; Hetao plain;Inner Mongolia
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