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Changes and Health Risks of Polycyclic Aromatic Hydrocarbons and Halogenated

Polycyclic Aromatic Hydrocarbons in Drinking Water Treatment
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Abstract: The safety of drinking water is directly related to the public health of the world. In order to understand the
pollution status,sources and health risks of polycyclic aromatic hydrocarbons( PAHs) and halogenated polycyclic aromatic hydrocarbons
(HPAHSs) in drinking water,the water samples were collected from the whole process of three waterworks using the Yangtze River,the
Taihu Lake and the Sanhe Rivers as the source water in the wet and the dry seasons, respectively, and were analyzed by gas
chromatography-mass spectrometry( GC-MS). The results showed that PAHs and HPAHs were prevalent in the raw water and finished
water,and the concentration ranges of PAHs, chlorinated PAHs( Cl-PAHs) and brominated PAHs( Br-PAHs) were 9. 74~61. 00 ng/L,
0.32~9.17 ng/L and n. d. ~4.15 ng/L, respectively. In brief, the concentration of both PAHs and HPAHs in the dry season
was greater than that in the wet season. PAHs in the raw water mainly come from oil pollution and various combustion activities, and
the concentration of HPAHs is positively correlated with PAHs, while HPAHs in the finished water mainly come from raw water
and chlorination disinfection. The current drinking water treatment process can remove both PAHs and HPAHs from the raw water,
but chlorination disinfection may generate new HPAHs contamination. An evaluation of human health risk for the finished water
from all three plants showed low carcinogenic risk levels.
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Contamination status; Sources ; Health risks

Z IR IR (PAHSs) 45 2 LU EEIR AR IE
KAEMIEY & —BAEATEN TP ZAEN
HUEY' ', KAVZ R4 (HPAHs) J& PAHs )
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20,50 1 100 ng/L, 5 41 1% % 2 N F478E,35 F H
A& P a3 R 60. 5% ~ 119% , SR K HE
B 2-HUE 2R A X =R OE —d14 S 2 i R
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2.4 fE RO E A

FEK: DU 2 i) HPAHs , H fE 45 iff 3] 9 - Cl
~Phe 2-Cl-Ant.9,10-diCl1-Ant .9, 10-diCl-Phe .
3-Cl-FIt fil 2-Br—flu [ & PE BP0 A F 58 %
iX 6 Fft HPAHs JF JE 20 KU PEAN . 4 4F 4 AR
S RILE (<10 %), F DA (11 ~20 %) FA
(21~70 )3 4, KAF W B T A NBES R AL
B C3 K H K S 200 fd KU T 5 45 SR L
2,

KT H K TEQ,,,. M 0.016 ~0.241 ng/L,
TEQ 1. 7 0.024~0. 182 ng/L, # TEQ 7 0. 042 ~
0.330 ng/L, fik T (3% 7 fk 7K K BT b5 #E ) (CI/T
206—2005) 1 ) BaP FE{H (10 ng/L) ", ik
i PAHs I HPAHs f 28 A& 80 KUK o 107 ~
107°, <107, 4b T 38 FE R4 2 HL 5 9 A1 S50 AU /K
SR [RAF i B A £l B XU FR K /N 2 B R
N> JLE ST /DA 3K 2 H 2% 88 I [] 4R 31 R POk %
PSE 1 o BUAE NI 2 5 5 R] A 4K, 2230 M o 14 XL
W o L RN /A 1Y 2% % i [a] A [A] B L B AR E /1
= A S W 5= o P O

A KT F K oK e PAHSs fd g XU /N T Al
KA {EJE HPAHSs 3 B A B XU, LU Al 7K 3 K A%
2, B KR A R XU R T A K . B K

#F2 34K Hsksh PAHs 71 HPAHs SE & F R B AFHERRE

Fk i 7K

KT mRY TEQ/ JLE HLAE A BT HK TEQ/ JLzE AR PN HAEE S

(ng-L7") ILCR ILCR ILCR ILCR /% (ng- L") ILCR ILCR ILCR ILCR /%

A PAHs 0.148  6.12x  2.91x  1.91x  2.81x  44.9  0.241 9.96x  4.74x  3.11x  4.58x  88.2
107 107° 107 1078 107° 107? 107 1078

HPAHs 0.182  7.52x  3.57x  2.35x  3.46x  55.1 0.031 1.30x  6.16x  4.05x  5.97x 11.8
107° 107° 10°% 107° 107° 107" 107° 107°

SR 0.33 1.36x  6.48x  4.26x  6.27x 100 0.273 1.13x  5.35x  3.52x  5.19x 100
107° 107’ 107° 107° 107° 107° 107% 107

B PAHs  0.016  6.79x  3.23x  2.12x  3.12x  39.3 0.069  2.84x 1.35x  8.89x  1.31x  57.5
107" 107" 107° 107° 107° 107° 107° 1078




Flet HF3H ZE AR S5 TR 7K A 3 22 B 55 R T 10 AR 22 B0 55 8 1 8 A SRR AIE R At B XU 2024 45 H
FK A 7K 4
KT GRS TEQ/ JLiE AR PN MR hik TEQ/ L HAE LN BATE it
(ng- L") ILCR ILCR ILCR ILCR /% (ng- L") ILCR ILCR ILCR ILCR /%
HPAHs  0.025 1.05x  4.98x  3.27x  4.82x 60. 7 0.051 2. 10x 1.00X  6.57x  9.67x  42.5
107° 107" 107° 107° 107° 107° 107° 107°
SR 0. 042 1.73x  8.21x  5.39x  7.94x 100 0.12 4.95x  2.35x 1.55x  2.28x 100
107° 1071 107° 107° 107° 107° 107% 107*
C PAHs  0.024 1.OIx  4.80x  3.15x 4. 64x 15.9 0.091 3. 76x% 1.79% 1. 18x 1.74x  47.9
107° 1071 107° 107° 107° 107° 107® 107*
HPAHs 0.129 5.31x  2.53% 1.66x  2.44x 84. 1 0.1 4. 13% 1.96% 1.29x 1.90x  52.1
107° 107° 1078 1078 107° 107° 10°® 107%
I 0.153 6.32x  3.01x 1.98x  2.91x 100 0. 191 7. 89x 3.75x  2.47x  3.63x 100
107° 107° 1078 1078 107? 107° 107% 107*
J-FE KB K PAHs HPAHs fi9 {5 XURS: £ /N T Al (%]
% :

K, CoKT FE KA H 7K PAHs 1G4 {8 B XU RS
/NT AR K], HPAHs fgt B RS K T Ak 7k . 45
FW],PAHs & B 1 filt B AR 3% B0 2R 1 — 3K
PE, B AR T 37K 0, (B2 HPAHs JF A —3L,

HAFEREMRE, 76 A B.CKJ F7Kk MK LA
Jo C oK T Ak K3 K, BOSR &G T #1 ) HPAHSs
JoT v E AH X AR, (LS LT 7 AR 0 2 A U X
W Z0E kT PAHs, JF H, Al 7K 81 F0 3= K 0 4G
R BoF 22 F 1k, — 2 HPAHs 19 3 7 24 & N
FHRIEZ 8 (W 9,9-diCl-Flu,5-Br-Ace
45 HXT R TEQ fHJC 5, ok e B LS
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