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Health Risk Assesment of Fluorine, Arsenic and Heavy Metals

in River around Coal-fired Power Plant
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Abstract: The health risks of fluorine, arsenic and heavy metals through drinking water and dermal expo-
sure were evaluated base on the monitoring data from fifteen sampling sites in river around a coal-fired power
plant. The results showed that the concentration of F, As, Cd, Cr were below the standard limits of grade Il in
Environmental Quality Standards for Surface Water ( GB 3838—2002). The concentration of Hg seriously excee-
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ded the standard limit. The total health risk of the pollutants for children and adult were 2.62 x10 " a™' and
1.76 x 10 * a™', respectively, both were higher than the maximum acceptable risk of 1.0 x 10 ° a~' recommen-
ded by Sweden and Holland Environmental Protection Bureau. As and Cr had severe health risks for children
with the total health risk of 1.69 x 10 “a~' and 9.21 x 10 °a”', respectively, and should be regarded as the
targets of risk control.
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Fig. 1  Distribution of sampling sites

2016 4 10 J] X 4% SR A o5 A 6] — i Bt it 47
R AR B R PATRE . 76 % R B SBUK R
20 cm Ab Y FE 2K BE 500 mL B T2 10% 415 7
B VRS R AR BRDI T . RS KR 2 B R 2
2, ot — AT F & EME, B W&
34—

0.45 pm JEREUE 5P R L 2 pH {H <2. 0, F
As FIHE 4 J& & 5 o KRR AT Il 52 58 % 05 A VK
T 4 CT A
1.2 #seo 7

i R A AR M D 43 A7 D3 ) (565 U i ) K
B F As Hg Cd fil Cr (& BT 5087, F RA
W T IE B (FAE,CSB - F -2 A) kil , As
Hl Hg & 1 R F R 96615 (& ), AF - 630A
RL) R, Cd A1 Cr & 5 2R B R IR 006 335 4 (HB
£, ContrAA 700 7 ) A5 & 00 5 3 A o s
[ Wi 45 I 7 80% ~ 120% 2 [f]
1.3 R0 ik

AR HHE S T A 4L (WHO ) il B 68 5 BF 58 AL
F4 (TARC) 3 2o 4 T8 VAN Ak 2 A 5 40 5T B0 P ] 58
T T 4 1 B0 20 2 R8T A I (995 e v As |
Cd.Cr J@BUEY ,F Al Hg J& A BU8 W , 1KoK &1 M
B TR 2 o 34 A B N\ Shy 33X S 9 S5 GRS i B 7 A S
FEWFRERREAL . K TR 5808 5 1 IR
KRS AR B 4 i 18 458 S FH 7K 30 A B DU
PR FH USEPA 7 (14 £t B JXURS: DF- 41 455 780 | 32 2
2 PR I IROK IR AR R TR B i 1R 1Ak 2 BUR ) A
b 2 B0 ok B A L 2 i B s R e

L30T ok R A2 fd B XURS BT i 5 7
R =[1-exp(-D, xSF)]/71.1 (1)
R" = (D, x 10°/Rfd) /71. 1 (2)
D, = IR x C,/BW (3)

Aor: R Ak B W 48 oK i 18 i B0 fE R
FEE A NAEB R ™" D15 Y 2 koK i 12
MR T H 34 2 68 ) 5, mg/ (kg + d) ;SF Rpfb2E
Bom A POKER B BUR R T R, me/ (kg - d),
As, Cd 1 Cr 43 % B 15 mg/(kg - d).
6.1 mg/ (kg + d)F1 41 mg/(kg - d)';71.1 K5k
A AN A as RY N ARBUR Y 20K &
e BT B A B S B9 A NAR R KUK 2~ REd S AR 3L
2 OoKER B BN SH R &, mg/ (kg - d),
F # Hg 73 % B 0.06 mg/(kg - d) F
0.000 3 mg/ (kg - d) """ SIR Hy H ¥ ¥ 1k ok &,
L/d, B AFILE S S 1.7 L/d Al L/dY 5 C00
15 Y 0 o i R, me/ L BW O AN ke, W
AL SR B ST kg F122.9 kg''

1.3.2 Jz R H22 floh 3 728 ik e XU 3 7 A5 A2
R' = [1 —exp(-D, xSF)]/71.1 (4)
R, = [D, x 10°/Rfd]/71.1 (5)



B3 E AW

T VA R A T R e S R R 4 gl R XL T A

2019 48 H

D, =1, xA, xFE x EF x ED/(BW x AT x f)
(6)

L =2x107 xkxC, x [0XTxTE (g
T

Ao R SO Y TR 2 R K M 3 0 T B 4
16 3 B9 NAE G 2 ™' 5D, R ¥5 YL Wy 25 17 JH 1
b3 A% 0 B H S R R R, mg/ (kg - d) 5 Ry N
B0 W i 26 K T 2 i 3 A% T B £k B 5 B A
ARSIV a5 T, A U R N B R X35 2 By B
Bf it mg/ (em® - W) A, AR R HE AL, em®, g A
FLE > BIE 16 000 em® 1 6 660 cm”"’ ; FE Sk
B AR /A 0.3 )/dY S EF M RBHIR, d/a,
350 d/a" JED Sk 5 5 4E i, a, SO ¥ A0l S0
W5 BIEC 70 a 135 al® JAT g F 2 B EEEE  a,
HUREYHLT0 a, AL BUBMHL 35 a1 f gl it 1 B
OB kR Rk WM 2 8, em/h, B
0.001 em/h™ ;C, K5 YL (4 Tt W B, mg/ Ly 7 R 4
FIRETE] b BT WS TE it b, B 0. 56 h'
1.3.3 7K B85 B XU 17 o A A 7

1188 5 4 il Al 25y 5 0 N A fekt B 1 3 7 AR
SEAIN G R T AN R B A P e &R L K IR BE A
it B 1 7 XU 7T 67 o

R, =R +R"+R" +R (8)

2 BER5®
2.1 FAsFEhBlnsg

BRI T R R P F L As Hg Cd ., Cr 3 #6
Hy A R 100% 25 g 1, g 1 A]
S R4 Hl 3 K B8 5 B B ) (GB 3838—2002)
I 2 7K 54 o 5 4737 4, F L As  Cd |, Cr #7135 4%, Hg
SEFRERE B 3 A AR E J 100% . 4% Rk He
£ 0 0 35 85 T R (0. 151 pg/L) A5
Al DX 3 M 32 KM HE AL AL T B KR, W T T
1 P K ABK R (0. 08 pg/L ~0.26 pg/L) FTiE i
(0 wg/L ~0.2 Mg/L),%%ﬁ?I(O. 04 pg/L) 10
7.55 5T B R E Y R T R R
Hag 75 Y 1) 32 %2 5 Y6, 7T X 35 85 38 i ™ & (9 Hg 15
Yoo BRMERE AR A PR B o AR B A Hg UM
W2 28 K AR 6 U0 R E AT I T X R 5 O O
Heg & k55 14 JEL D o by 0 T O, MR AR s ] 300 4t
FoK C 2 B A P i AR T Y W 1 B A
K IR R 38 10 B 0 5 X 3% AR L T 4 HE A W
BRI

R1 BMEBREBARPETERHENER py/l

Table 1 Results of each element in river around
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