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Table 2 fluorine ionic forms in different zones of shallow groundwater

- _# S B BT -B R SRR
Nmol/L\
A EERR BE | | BE TR BEEES
F~ 1.280%10"% 88.40 1.886 1073 86.28 5.729%10"% 80.53
HF 40 4.133%107% | 2.85% 10" | 6.677 X107 | 3.05%10™* {4.937X10-°16.94% 10~
CAF+ 1.045%x 107 0.72 1.538% 107 0.70 3.827%x1077 0.54
MGF+ 3.030x10°7 2.09 6.553%x10-7 2.99 3.920%x10-¢ 5.51
ALF*+ 1.052% 107" | 7.27%10~¢ | 2.097%X10-'% | 9.60%x10~% [5.394%107*}7.58x10-%
ALFf 2.916% 104 | 2,01X10-% | 8.566X10"** | 3.92¢10"* [6.696%10-%°9.41%10~*
ALF? 1.5693107*2 | 1.09x 10~ | 6.791X107** | 3.12%10"* | 1.613X10~%|2.27x 10"}
ALF7 0.00 0.00 0.00 0.00 5.202%10-*7.31X10"?
Fy 1.448%10* 2.186%x10°* 7.114)(10"_ o
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(2) HE47 Fu BOMEIN, F~ A CaF* BRSO M BHNKE-SBFEENTH -
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A, ST GEFIRE, 14P X/K-T ¥R RIEFREER, KUPFEHH (R
#0o
S <0, ZHIF YT KERAER, TWHETER:HE SI—=0, XHyY
KRR PE:E SI >0, RATWAN FRKERL R, 5 YkE Ik,
®3 ALMEREBTRKPHEAXIRTRYOMMEBEK (SD

Table 3 Saturation index of inorganic precipitates in shallow
groundwater, Xingtai, Hebei

st > . a5

. ; ST - B ERIEB-IaY pdisk=g i

AR f
Hirh 0.213 4 0.2528 0.3374
X B 0.0637 0.103 1 0.1877
Bz=A 0.048 1 0.2939 0.844 1
A TF —2.0157 —1.8716 —1.2967
Y atad —~2.3255 —2.1813 —1.6062
L A —1.6818 —1.3455 —0.4671
% £ —0.077 0 0.110 6 0.0552
=K EE —0.5562 —0.5451 0.4425
pafey 0.096 0 0.4937 i 2.3580
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NUMERICAL MODELLING OF GEOCHEMICAL BEHAVIOUS
OF FLUORINE IN THE SHALLOW GROUNDWATER
SYSTEM

Zeng Jianhui

(Petroleum University, Beijing)

Abstract

Based on the dynamic modelling experiment of migration and concentration of
fluorine in the heterogeneous soil system of the water-unsaturated zone at the time
of meteoric water infiltration in the Xingtai piedmont plain, Hebei Province, s
coupled model of hydrodynamic transport and chemical reaction of fluorine in the
heterogeneous soil system of the water-unsaturated zone has been constructed. Using
the coupled model, the author quantitatively simulated the variation of the fluorine
content with time and space in the unsaturated zone at the time of meteoric water
infiltration, and determined the critical depth of fluorine dissolution in the unsatu-
rated zone in the Xingtai piedmont plain to be 4.0—6.0m Through geochemical
modelling, the contents of fluorine ionic forms and the inorganic precipitates
in the shallow high-fluorine grondwater were quantitatively determined There are
10 ionic forms of fluorine in shallow high-fluorine groundwater in the Xingtai pied-
mont plain. Among these, ap-acconnts for 79.35%—96.51% of F ,.,1; ayp+ and
ag,p+ account for 3.09%—19.17% and 0.32%-—3.01% respectively. Based on the pos-
itive correlation between gy g+ and the prevalence of endemic fluorosis and the
negative correlation between aF—/au'F+ and the prevalence of endemic fluorosis, it
is indicated that the effect of MgF* on the abnormal phenomena of endemic fluoro-
sis is very important in the study area.

Key words: shallow groundwater, fluorine, coupled model, fluorine ionic form,
endemic fluorousis
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