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Study on Formation Causes of High Fluorine Groundwater
in Hetao Area of Inner Mongolia
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Abstract Based on the results of regional eco-geochemical survey combined with a mass of analytical data for
regional underground water fluorine-content classification maps are drawn and the formation causes of high fluorine
groundwater are studied. The results of the study show that the natural factors including local climate condition
geological factors including lithology soil property physical and chemistry condition of the groundwater lake sed-
iment type and human activity factor in the research region are the major causes of the formation of high fluorine
groundwater. And dominant factors are natural factor and geological factor. But fluorine pollution of phreatic water
in outskirts of Baodou city is from the human activities including discharge of sewage and waste residue from Baotou
steel plant. Suggestions are also put forward to improve regional environmental condition in fluorosis region.
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Fig.1  Groundwater fluorine classification map of
2003 7 « Hetao agriculture economic zone in Inner Mongolia
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Fig.2 Main environmental factors formation of

high fluorine groundwater of Hetao area
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2.1 2.2.3
100 ~ 400 mm
1600 ~3500 mm -
2.2
2.2.1
7~15 pg/s
_ 44 ng/g 4.8~7.0
ne/s 26.5 pg/s "
2.2.4
Plla - -
6134 pg/s
1
> > 2.3
2.3.1 pH
pH
7~8
1867 ng/g 20 ~40 pg/g
1
Table 1  Fluorine content in different rocks
wy/ pg g 2.3.2
HCO,—Na
43 952 1087 19 ~6250 HCO,—
30 673 1001 85 ~5400 N 1
21 580 283 240 ~1310 a
HCO;—Na
12
309 pg/g
401 peg/g 464 peg/g 628
ng/g < < HCO,—Ca- Mg
2.2.2 0.3~0.6 mg/L
HCO,—Ca- Na 0.8
~1.0 mg/L
478 wg/g HCO,- SO,—Na- Mg HCO;,—Na- Mg
440 g/ 200 peg/g 1.5 ~8.0 mg/L
HCO,—Na
10.0 ~15.0 mg/L
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SO;”  Na' 3
0~2cm 1
2
2
2 " ”
Table 2 Total fluorine and aqueous-soluble fluorine
contents in leakage type soil
wy/ g g
0~2cm 20 ~40 cm
12.5 11150 10. 05 495
150 m 5.0 2400 1.75 500
2.16 550 1.35 550
8 5.80 4350 1.20 715
60 m 72.0 65000 22.0 975
22.0 9800 14. 80 600
6.70 690 3.60 715
5 4
1 c /
1985 171.
1 ~3.6 pg/'g 2 : J. 2002 21
1971 9 3 101 -102.
9 10 0.4~1.2 pg/g 3 . M.
80,- Cl—Na- Ca 2002 44 - 45.
4
S0,—Ca SO;~ 11.6 ~
5 B R .1985 20 -23.
14.2 pg/g Ca”* 10 ~12 pg/g Cl 5 )
R .2002 25 -26.
3 6
3 R .2005 1 -59.
m 7 .
R .2005 202 -204.
8 .
M . 1984 26.
9 .
B~Bpy/g 10~40 cm M 1994 20 -22.
7.3 ~23.5 pg/g 10 ~20 10 .
cm 20 cm M/
4 1987 27 -30.
11 .
M/
. 1990 1991
2~3 . L
he/s -3¢ 10-11,
SO,—Na 12
0.9~1.2 pg/g 0.65 ~0.80 g/L. G/
HCO,—Na- Ca 1986 116 - 117.
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