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Assessment of Soil Fluorine Pollution in Jinhua Fluorite Ore Areas

YE Qun-feng, ZHOU Xiao-ling

(College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China)

Abstract: The contents of soil total fluorine (TF) and water-soluble fluorine ( WF) were measured in fluorite ore areas located in
Jinhua City. The single factor index, geoaccumulation index and health risk assessment were used to evaluate fluorine pollution in soil
in four fluorite ore areas and one non-ore area, respectively. The results showed that the TF contents in soils were 28. 36-56 052. 39
mg-kg ™" with an arithmetic mean value of 8325.90 mg-kg ™', a geometric mean of 1555.94 mg-kg™', and a median of 812.98
mg-kg . The variation coefficient of TF was 172.07% . The soil WF contents ranged from 0. 83 to 74. 63 mg-kg ™' with an arithmetic
mean value of 16. 94 mg-kg ™', a geometric mean of 10.59 mg-kg ™', and a median of 10.17 mg-kg™'. The variation coefficient of
WF was 100. 10% . The soil TF and WF contents were far higher than the national average level of the local fluorine epidemic
occurrence area. The fluoride pollution in soil was significantly affected by human factors. Soil fluorine pollution in Yangjia,
Lengshuikeng and Huajie fluorite ore areas was the most serious, followed by Daren fluorite ore area, and in non-ore area there was
almost no fluorine pollution. Oral ingestion of soils was the main exposure route. Sensitivity analysis of model parameters showed that
children’s weight exerted the largest influence over hazard quotient. Furthermore, a significant positive correlation was found among the
three kinds of evaluation methods.

Key words:soil; total fluorine; water-soluble fluorine; geoaccumulation index; single factor index; health risk assessment
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Table 1  Information of sampling sites
X35 B B it i TR REEEAK FE S8 KA R 4k /m KA BT X B2 /km
7EXT) 9 S 147 0.22
RYEHFE(n=13) WF EDWA 2 S 146 1.97
ikE) 2 W 116 4.21
BUE RS 24 S 118 0.52
T 8 S 120 0.63
KT E 4 (n = 56) W 1531 4 SE 106 1.45
Py 5 S 100 1.83
AR 9 S 97 3.12
B w8 6 NNE 202 2.51
i 5 S 73 0.13
R XK B (n =33) gx TIEH 6 X 52 0.32
Bk iR 16 S 75 0.46
Sty B 6 SSW 78 1.30
KT K (n=11) i KIE A 11 S 113 0.55
FIE TR 2 SW 170 29.3
R ZS X AR X (n=12) / A 2 SW 163 28.9
Wil K 8 NNW 72 29.6

1) s RBUE Bk g WE XS

1.3.3  fa R KU A 7

- 5 TF P4k TR B R S R R HEAE(E S 0L R R
B CT5 Y 3 b KUBS DA B R 00 ) (HT 25.3-2014).
J2 JoR 2 Ak W 5 36 S TR - 2 DL T A ol - 18 PR B
RS SR 3 ) (HI/T 25-1999 ) . 5 B0 R ME 4y
Frh G LERE | JLE B FEM R, BT LN
22 4R A BE R RS DL VT 48 (15 Y 37 M XU VT £

ARG Y (DB 33/T 892-2013). + 15 E TIE %K

Y, R AR SR AN . T Y e R koK

Pt J5 AN PR R K, TR R R R AR 5 R

GV L B RR 2 fl RO 0 W A UKL A3 3 .k

A, IR RN B R R B T U
()& O\ A LHGRRE N fEER HQ,,
KA (2) 5



2650 ® o B % 36 %
OISER,, x C DCSER,, =
HQ,. = RID- x SAF (2)
0 SAE, x SSAR, x ED_, x EF_ x E, x ABS, »
Arfr,C % 4 B P R & i mg-kg 5 OISER,, BW, x AT, 10
NG A R R, kg (kg-d) 71, R R A K (6)
(3)3t45: X SAE, ML B 5% A Bk £ AL, em® R4 2 50
oisER < OSIR X D x EF, x ABS, ., (7).
BW, x AT, SAE, =239 x H**" x BW** x SER, (7)
(3) (3) W Wz A - S5 JURL ) 3 A2 09 15 535 7 HO
(2) F Bk i ad 42 1 5 3 i HQ,,, FHAR(8) 15,
KA (4) 5. 0. - PISER, x C (8)
DCSER,, x C ) v = RfD, x SAF

= = "RfD, x SAF
i, RID, g B IR il 2 % H 8 mg- (kg-d) ~' MR
WA (5) I
RfD, = RfD, x ABS, )
A (4) v, DCSER,, o R ik # fl 1) + 198 2% o &,
kg- (kg-d) ' ARIEAR(6)HH.

—~

PM,, x DAIR, x ED, x PIAF x (fspo x EFO_ + fspi x EFI)
X

P, RID, N IFIE A S % 5 i, mg- (kg-d) ™', R
A9 5
RfC x DAIR,

D, = ————
RID, o (9)

2 (8) 1, PISER, N W A 4 3 ki 4y 1) 1 38 2 7% it
kge (kg-d) "' RAIAZ(10) 715

10°°

PISER,, =

P A S0 B S 808 R UE LR 2.

(10)

BW,_  x AT,

x2 RRTEEUSHRERE

Table 2 Risk assessment model parameters and recommended values
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T /IME 4.93E-01 1. 67E-01 1.55E-01 1. 69E-01 4.28E-02
i 3.41E +01 8.45E +01 8.38E +01 5.92E +00 8.29E-01
Z 1A (HQ,,) B
S (E 1. 00E +01 1.64E +01 1.53E +01 8.53E-01 5.01E-01
R A T L /% 92.31 60. 71 63. 64 9.09 0. 00
% /IME 1.21E-02 4. 08E-03 3.79E-03 4.13E-03 1. 05E-03
N & KME 8.34E-01 2.07E +00 2.05E +00 1.45E-01 2.03E-02
2 W (HQ,.) L
S (E 2.45E-01 4. 02E-01 3.74E-01 2.09E-02 1.23E-02
R T 32 ) /% 0. 00 14.29 15.15 0. 00 0. 00
T /IME 1. 82E-02 6. 14E-03 5.71E-03 6.22E-03 1. 58E-03
N 1% 1.26E + 00 3. 12E +00 3.09E +00 2. 18E-01 3.06E-02
AR (HQ,.) LR
S (E 3.69E-01 6.05E-01 5.64E-01 3. 14E-02 1. 85E-02
SR A T2 ) /% 15.38 26.79 21.21 0. 00 0. 00
% /ME 5.23E-01 1. 77E-01 1.64E-01 1. 79E-01 4.54E-02
[ N % [ 3.62E +01 8.97E +01 8.89E +01 6.28E +00 8. 80E-01
3 FRER R HQ 2 (HI,) SR
S (E 1. 06E +01 1. 74E +01 1. 62E +01 9. 05E-01 5.31E-01
R T 32 ) /% 92.31 60.71 66. 67 9. 09 0. 00
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mg-kg ', B T A7 B B2 il - HE & 42 O 27 098. 71
mg-kg ', T OOF g % A b HE WKW & RN

17991.33 mg-kg ', 3T 3 Fh LB H iR R G A IE



7 WS . SR A X RS YA 2653

HURBUY N 624.93 mg-kg ™' AHHEH X+ TF

(1 XU 2 (A 624. 93 mg-kg ™.
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Table 4  Sensitivity analysis of model parameters

T 2 45 4 R W S5 A5 5 Li <R 2 pY P, SR/%

JLFE R E BW, kg 15.9 14. 4 - 110. 42
JLFE B R R EF, dea”! 350 365 100. 00
FRER T R S50 4y B R AL SAF TR 0.2 1 -20. 00
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RS5 3MITM LR B Pearson X RH (0 =125)
Table 5 Pearson correlation coefficient among

the results of three kinds of evaluation (n =125)
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