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Pollution characteristics and risk assessment of volatile organic
compounds in Daguangba Reservoir
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Abstract Volatile organic compounds (VOCs) are abundant in aquatic environments and pose a threat to
ecological safety and human health. This study investigated the characteristics of VOC pollution and assess the
ecological and health risks of the Daguangba Reservoir. Water samples were collected from 10 sampling points
in the Daguangba Reservoir in June 2019, 54 types of VOCs were quantitatively analyzed using the pure and trap
technique and gas chromatography—mass spectrometry. Overall, eight VOCs were detected in the Daguangba
Reservoir. The frequencies of detection of dichloromethane and chloroform reached 100%, whereas other
detected VOCs ranged from 10% to 20%. The total concentration of each sampling point ranged from 1.687 to
3.126 pg/L, among which dichloromethane and chloroform were in dominant with proportion of 37%-68% and
32%—-63% respectively, the concentration of all detected VOCs was lower than that of the national limit. The spatial
distribution of VOCs in the Daguangba Reservoir showed that the concentration of VOCs in the bank area was
higher than that in the core area and that of the inlet area was higher than that in the outlet area. The correlation
analysis between VOCs and water quality factors indicated that the concentration of dichloromethane had a strong
correlation with water temperature, pH, suspended solids, and COD,,,. The health and ecological risk assessment
revealed that the ecological and carcinogenic risks were between low and negligible levels, and non-carcinogenic
or olfactory risk can be ignored. This study reveals that the Daguangba Reservoir exhibits relatively low VOCs
pollution levels, posing no significant health or ecological risks. These findings provide scientific data and valuable
references for VOCs pollution prevention and control in lakes and reservoirs.

Keywords volatile organic compounds (VOCs); Daguangba Reservoir; surface water; ecological risk
assessment; health risk assessment
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Fig. 1 Schematic diagram of the sampling points in Daguangba Reservoir.
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Table 1 VOC concentrations in Daguangba Reservoir

1.5 #EGeit
AHIEFALE I B4 Ge vk 5 40 B At I Microsoft
Excel 2021, il &%y Origin 2021.

2 HER5VTIE

2.1 VOCsHIi5#IKFE

AT FEAE R WK e LA H T 8FVOCs, 41
RN A E R &R IR LR T R
AR R X RN AR EE, Rt (frequency of
detection, FOD) i 410%-100% (£1) . 42
VOCs (& HFHfl =& HF bt 754 5104 KAf s Al
AR, B EN20%, HAVOCSIUE— 5L
B, 8FG HVOCSHK B i H M i/Mr10.003 pg/L

(25 3 K192.092 pg/L (& W) . K VOCsH
SEHA E#E0.000 3-1.375 pg/L ). # i VOCsHk &
(A $7E0.003-1.412 g/l ja). Herh, —S R
BRI e, =& REIR L.

Zhang % ] T = A i X 2 AN 7K R HE
VOCSHIMRAZHEAT THFFT, &kt =& ke, 2K,
LR A SR AR I RZEVOCsH A, 1
R HIN96.55%-100%, HL P31k E 43 5)°80.203.
0.197. 0.967. 0.031. 0.031#10.037 pg/L . 7%}
PRI 2R A ZE A R (1.72%F117.24%) FIF-34K
% (0.001 pg/LF10.014 pg/L) Bk, 5K =AW
Hhy X KU AR B, R WK A VO Cs 2 Bk
REHBON—3, [EVOCSIHIFE IR g AR, K
T UK B ) — G e A = SR e A R B e vy, R
A IR B, 2K TR X 2R AR R IR
ERIT = MAL. RITHIE H228VOCs, F EAH
VOCs T4 #£0.018-0.714 pg/L2 Jal, 52 #tL,
KK PEAS HA VO Cs Rl 2 55 /b, (HBAAA — &0 e
AR TR E R (L4146, HoAh A H
VOCs K H Z& LA KA H i P B /I G HH 22 ¢

VOCs Rk o RME o ROk T ERRE
FOD (r/%) Minimum (p/ug L") Maximum (o/ug L") Average (o/ug L") National limit (o/mg L")
&%t Dichloromethane 100 0.645 2.092 1.375 0.020
— % HJ Chloroform 100 0.946 1.174 1.053 0.060
FI2K Toluene 20 0.000 0.068 0.008 0.700
.7 Ethylbenzene 10 0.000 0.006 0.001 0.300
X &IA] 2K m,p-Xylene 10 0.000 0.012 0.001 0.500
48 —HZK o-Xylene 10 0.000 0.013 0.001 0.500
SR EH A p-lsopropyltoluene 10 0.000 0.008 0.001 -
Z% Naphthalene 10 0.000 0.003 0.000 -

VOCs: Volatile organic compounds; FOD: Frequency of detection. The same as below.
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VOCs, ¥ % HVOCs ik £ 7£0.003-0.708 ug/L
Z I8, 52 A8, KT HKERH I VOCS PR IR 4L
b, TR AN = SR BRI R A R s v, oAt
VOCs 6 R F1T-H i R RE AR P T K
AR = SIS O W R
PRI KV TR B M

IR D KIEHVOCSIRAE KT AL, ik, 5

FLAMAS HEVOCs G H Z A HH I B AR, BRI 5 K
I WK PEVOCSsT5 G FE UK, B fa HVOCs 1) 5
R PER)/INT B AR PR AR, B A4 X VO C s
EKFILE2.
2.2 VOCsHIZS 8] 5 R 4F1iE

% AIVOCSIK E /KT 41.687-3.126 ug/L. 1#:4
Pk VOCsF i %, A 7H, A & H ki, =& H

YAt KRB AR G, KT UK 2 A6 Y VO Cs i 5
FEXFE 2D, B — SR e A = SR e )AL R R R A v

&2 ERSMKIEVOCSiTHRKF

Table 2 World VOC occurrence in water body

YN L SNV SN L1 G i S SN G 7 A e T v
S8 TR AT /N S B 2 B SRR DY SR e

AR

YU
Hi[X F#VOCs Average K
Area Main VOCs concentration Source
(plug L)
LFE AL AR, 25 L IR-,3- A L B 1,2- Ak
H ] R Y 1,3,5-=FHIK, 4-F P F AR
Nansi Lake, Ethylbenzene, xylene, o-dichlorobenzene, naphthalene, toluene, cis-1,3- 0.070-3.490 [5]
China dichloropropylene, benzene, styrene, 1,2-dichloroethane, 1,3,5-trimethylbenzene,
4-isopropyltoluene
4 AR, R 2R, 208, TR 1,3,5- SIS IEIRE 1, 2-S AN =&

Baiyang Lake,
China

o ARV
Dongjiang Lake,
China

HR YT = A
Yangtze River
Delta Region,
China

2] S BH 781
Poyang Lake,
China

LS TR T
Daliao River,
China

Hp [ R
Coastal water of
Hong Kong, China

HEETKE
Guanting
Reservoir, China
B [ Y VLA

Han River Basin,

Republic of Korea

Bt el
Northern Greece

L i-1,2-— 5 20

Dichloromethane, benzene, toluene, ethylbenzene, xylene, 1,3,5-trimethylbenzene,
n-propane, 1,2-dichloropropane, trichloromethane, cis-1,2-dichloroethylene
11-S& Ok 1,3- Ak 2,2-— A ke =&k W& H k. 11,2-=8 4
Fis 11,2, 2-00R 4 he & H e AR, -1,2- & M Ii-1,2-— 5 40 111-=
Ak RO FoR Z8 ZIRER S R 111, 2-l0R 4k 1,1-— R W
1,1-Dichloroethane, 1,3-dichloropropane, 2,2-dichloropropane, trichloromethane,
1,2-trichloroethane, 1,1,2,2-tetrachloroethane, dichloromethane, toluene,
trans-1,2-dichloroethane, cis-1,2-dichloroethylene, 1,1,1-trichloroethane,
styrene, chlorobenzene, naphthalene, dibromochloromethane, benzene,
1,1,1,2-tetrachloroethane, 1,1-dichloroethylene

M 11, 2-=RA .08 WR O

1,2-dichloropropane, ethylbenzene, trichloroethylene, 1,1,2-trichloroethane,
tetrachloroethylene

B 11-2 LI IT-1,2-— 5 0 IR e A8 R

Dichloromethane, trichloromethane, benzene, 1,2-dichloroethane, toluene,
ethylbenzene, trans-1,2-dichloropropane, 1,1-dichloroethylene, cis-1,2-
dichloroethylene, bromodichloromethane, o-xylene

Toluene, benzene, naphthalene, 1,2-dichloroethane, 1,2-trichloroethane,
dichloromethane, 1,1-dichloroethylene, trichloromethane

Pkt Ok IET he. OB HEEE. FT e milbe. WA, RO oMb

toluene, dichloroethylene, ethylene

1,2- =N K I0-1,2-— R L)
1,2-Dichloropropane, cis-1,2-dichloroethylene

= ISR = O IR A IR O SR e

9.800-564.900 [31]

0.018-0.714 [23]
TEE R ZEHE1,2- A Ok R, CHER RO, 2- A AR A% =8O
Dichloromethane, trichloromethane, 1,2-dichloroethane, toluene, xylene, benzene, 22.250-967.340  [8]
TERH R & R 1, 2- ROk IR, 4R, /A1,2- A )G 1,2 A

0.003-0.708 [30]
FHIE, JK, 250 1,2- SOk 11,2-= R Ok —EH ke 11ROk =8k

0.029-4.675 [32]
Propane, ethane, n-butane, acetylene, methyl chloride, isobutane, isopentane, 0.680-2.050 [33]
11-SE LI 1,22 Ok =& F e WALk, TUSE 24 1,1-Dichloroethylene, 0.000-0.030 [34]
1,2-dichloroethane, trichloromethane, carbon tetrachloride, tetrachloroethylene ’ ’

0.039-0.258 [35]

0.042-40.000 [36]

Trichloromethane, carbon tetrachloride, trichloroethylene,
bromodichloromethane, tetrachloroethylene, chlorodibromomethane
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Fig. 2 Spatial distribution of VOC concentrations in Daguangba Reservoir.
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Fig. 3 Spearman’s correlation analysis between VOC concentrations and water parameters (P < 0.05).



AR

\690 315 ZE5H 202545H

(@)

0.15
L [_]%% Naphthalene
0.10 = : Xif S 3 B 7 p-Isopropyltoluene
2[4 —=H o-Xylene
0.016 ] th&ME = H% m,p-Xylene
: - [_] &% Ethylbenzene
—= [ | ¥ Toluene
[ ] =& %& Chloroform
| [ ] —% ¥ Dichloromethane
0.012 L] [
;KK —
& ~
~ C
5 -
= |
&g 0.008 - L
XX el e —
*a i
H
0.004 -
0.000 1

1 1 1 1 1 1 1 1 1
1# 2# 3# 4A# S5# 6# T7T# 8# 9# 10#
miApL Site

A NEAE GBS

0.15
010k
e 1% Naphthalene
0.000016 |- B wg st pdi o
p-Isopropyltoluene
] 48— HIZE o-Xylene
] %f&ia = F % m,p-Xylene
[ ]z Ethylbenzene
% HI% Toluene
L =& H % Chloroform
0.000012 |:|;§\EF';7% Dichloromethane
)
@
o
=< 0.000008 |
g5 O
o
0.000004 -
0.000000 ILL] mmmmmmmmm

1# 2# 3# 4A# S# ©O# T# 8# 9# 10#
AL Site

El4 KUk (a) FE3E (b) MESKKEE (RQ) . L2y AR XK FRAE.

Fig. 4 Ecological risk quotients (RQ) of fish (a) and algae (b) in Daguangba Reservoir. The red line is the medium

ecological risk limit.

AT R B B AS i . ARV E B I, #542VOCs
ChHe S PR 3 F ) AR HH I B ARG, B L ¢
KNSR BAE, B AT S v A A S XU, A 46, M
FIE KR TR RSN R IR E k=, 3
SR AR B RO R 4T, 2R VO CSHIAE S A
ST 2. Beabh, /KA AW [FI 5 25 /£ 2 FVOCs
if, ARFEIVOCs 2 (1] 1] G 2 7= A W | 4 8l P fE
I, SEBRIAEE AR VO Cs I B2 A AR 285 KUKt 3 24 4
N g
2.5 AfREERREE R
251 BUEME BT VOCsH 5 B Bk,
A E A B VOCs (& k. =& k.
4% NNES RN 58
2 [ EPAEFAE 10 F110 81y 7 - 350 XU 1

B, 24 XS AE KT 107 I DA AR BE AT TB: 4E S 3 5
Wi, 244 F10 F1107° 2 [a] A AT 5334 N TEAT VB 1E 1
i (B AR AE — AN T B2 52 7KOF 2478 F 107 A KU AT
2. 25, KUK EVOCsH EUE X 7E0.995
x 10° - 1.28 x 102 [a] (JKI5) , F&AA LA B A K
PRI R 2 AT 2 8] B KUK 3 Bk 1 S B A
=L, A R X EEEE K. IARCA)
B SRR =& B o N 2A. 2B, T3 N
H 2 VO CsiEUE KK KT 7E1.7 x 107 - 2.03 x
107°, KK 5 22 AH EE B KU AT A%, 2RI

VOCSsHIEUE A K F7E2.31 x 107 -5.16 x 107177,
552 MABC R T 3K e S50 X6l .
2.5.2 FEBEXEE TS NI F R B EE A S
5 AU HE I B EL S (1 VO Cs I B KU

2 fe E R HUNT1.0, WA AR AR K 3RS0 X
ANRE. ZE, KUK EVOCSH fa e 50 FBITE
6.6 x 10° - 1.4 x 1022 i) (EI5) , BEARRG AT,
I 50 IR 2 0L, A g XU, ok B R o = &
Bt AN S e 7E JE S0 XU 5 R K.

AW ER, L E T KERVOCsIEEUE XK
2.4 x 10° - 2.5 x 102 8)°, g PUHIVOCsHIIEEL
JEAES x 107 - 1.4 x 10222 8", [P /KA VOCs
JEHUE N RAES.8 x 10 - 9.1 x 1072 8" DL K
RIS E BN T, RIEERE RN E R, &K
X Ah 2 R JE R AT RE A2 B TR VO Cs I FE R /NA
—. FhEBEAA.
2.6 R5EiTeE

AR XU T BT FH SR AT B VO Cs IR AR X AR 1)
oM, K F1.00, MIYCAZIKE FIVOCsKT AN
FEMIFAIRIEE M, W5 ANIE B AR, A 7T s
T A SR R R S R, DR SRR R R i B
i A AN FE.

ZeATBR T MUK J2E 2% AL VO Cs Ak KUK 45 1
JiFE7E1.26 x 10™ - 2.70 x 102 A (£3) , Bk T-7]



R SR R 4 S A AT WU R e 5 A 5 S VF

(a)

1.0 x 10+

AN

-~
1

1.4 x 10 S
1.2 x 10 S
1.0 x 10

8.0 x 107

g R
Carcinogenic risk

6.0 x 107

4.0 x 107

2.0 x 107

[ 2.2 Ethylbenzene
O =45 Chloroform
[ — %% Dichloromethane

0.0

Vol. 31 No.5 May 2025
(b)
1.0
| 07 Naphthalene A HIZE o-Xylene
<~ LI #8072k mp-Xylene [_] 2.7 Ethylbenzene
] /2 Toluene [ =& %t Chloroform
0.0144 O—&mk Dichloromethane -
0.012 ] -
G 0.010 ] =
5 —
ot —
2 & 0.0084 |
2 — __
=6 - .
2= 8 0.006-{—
<
o -
P4 I
0.004 |
0.002
0.000IL

T
1# 2

# 3# A# S# O# T# 8# 9 10#

1# 2# 3# 4# S# 6# T# 8# 9# 10#

A Site

AL Site

E5 K MKEVOCsH (a) Bz (b) IEBURRRG. 41285 oy b &6 Sum XU R (a) AR KR IRAE (b) .
Fig. 5 (a) Carcinogenic/(b) Non-carcinogenic risks of VOCs in Daguangba Reservoir. The red lines are the
intermediate carcinogenic risk limit (a) and the non-carcinogenic risk limit (b), respectively.

#3 K YUKEVOCSHI SR XU Z R

Table 3 Odor hazard index of VOCs in Daguangba Reservoir

VOCs 1# 2# 3# 4 5# 6# 7# 8# ot 10#
gﬁ‘)iﬁrm 140 x10™ 1.30 x 10 1.60 x 10 1.30 x 10 1.50 x 10* 1.30x10™* 1.50x10* 1.40x10* 1.50%10™ 1.30x 10"
FH2E Toluene 710 x 107 0 0 0 0 1.60%x10° 0 0 0 0
27 Ethylbenzene 4.00 x 10° 0 0 0 0 0 0 0 0 0
jjiﬁjeff 6.00 x 10 0 0 0 0 0 0 0 0 0
4~ o-Xylene 6.50 x 10 0 0 0 0 0 0 0 0 0
PORCaSER SRS 4
p-Isopropyltoluene 0 0 0 0 0 0 0 0 3.20x10 0

%% Naphthalene 1.20x10° 0 0 0 0 0 0 0 0 0

#1it Total

2.84x10° 260 x10* 3.20 x 10 2.60 x 10 3.00x10* 2.76x10™* 3.00x10™ 2.80x10* 6.20x10* 2.60x 10™*

ZIME V. Py A X K S B KT = A R AR
T3 R AR XU AE V8 L 40 531 85,25 % 107 - 2.2 x
10" F1107°-107%, Sk KU 2518 T ] 2 s .

R KB R B KRN AR SR IR E %, B
FEAMVOCSHIOTCIE A . 24 Mk R UK PR /N R Bt
i, B82S BIRSE HE A PR At 2 34 R K RSO XU, 2%
RS A

3 HitSRE
(D KT HUK R JZRFEA LA 8FVOCs, #

FAIVOCS HIK /K F-N1.687-3.126 pg/L, A H ki
A= BERARE HR (B A100%) FIAS H v it i T
HAhFZEVOCs. B4k FF, K HUKEVOCSH: HkK
FEAR T AR AERRAEL, 5 A HARTRH KA AL, &
BRI G B A RHIE 2O XK X
W, HHVOCSTEMIK B /KPR R, (2) & H
Yt SRR OKIRS pH. BFFE A SR 850
B RERIVAINE, T =S b 5P (A MR
§59. (3 Bk b, KJHUKPEVOCSHIAE R 518 fR AR
b F BRI A VO C s i 8758 24 ) 2B 285 XU Ak



fHZES

\692 31% EE5HI 2025%45H

TAR AR K, Az HH VO Cs B e IR 5 = S0k XU
HKPFIIRE T AT 45 32 BT R L, UK KU B, D)
BIEAT s ANZXENIT A ST B ).

H1T-VOCSTE /K M5 v i) 2H AN B2 it 3L & 1)

A = AN P T e AR BRI AR A, AEARSR KB 7T AR
HREE BB 1R 7K AR 2 R G VO Cs IR il

2 ik [References]

1

Liu LH, Zhou HD. Investigation and assessment of
volatile organic compounds in water sources in China
[J]. Environ Monit Assess, 2010, 173 (1-4): 825-836

Jin X, Wu YJ, Santhamoorthy M, Le TTN, Le V, Yuan 'Y,
Xia CL. Volatile organic compounds in water matrices:
recent progress, challenges, and perspective [J].
Chemosphere, 2022, 308: 45-58

Mangotra A, Singh SK. Volatile organic compounds: a
threat to the environment and health hazards to living
organisms — a review [J]. J Biotechnol, 2024, 382: 51-
69

Fink P. Ecological functions of volatile organic
compounds in aquatic systems [J]. Mar Freshw Behav
Physiol, 2007, 40 (3): 155-168

ERH, @Ak, 24, 28, R0, SA0W. MR
VU380 BT 4% 5 M A AL ¥ G R AE SRV PR AN [J]. R FY
2%, 2021, 42: 1820-1829 [Cheng YX, Gao QS, Li J, Li
H, Wu P, Jiao LX. Characteristics of volatile organic
compounds pollution and risk assessment of Nansi
Lake in Huaihe River Basin [J]. Environ Sci, 2021, 42:
1820-1829]

Tkihee, Bk, BDIE, Mok, TR, AR AR, W,
NGV o B AR T L 3 TR 7R AR KR R 48 R VA L
PO ES G AIE 5 XU PR A [J]. PR3 TAE R 224, 2021,
11: 1083-1091 [Zhang KF, Chang S, Zhao SY, Yang
G, Wang ER, Fan YT, Fu Q, Xie Q, Sun XB. Pollution
characteristics and risk assessment of volatile organic
compounds in groundwater drinking water sources in
Klulun River Basin [J]. J Environ Eng Technol , 2021,
11: 1083-1091]

Chen XC, Luo Q, Wang DH, Gao JJ, Wei Z, Wang ZJ,
Zhou HD, Mazumder A. Simultaneous assessments of
occurrence, ecological, human health, and organoleptic
hazards for 77 VOCs in typical drinking water sources
from 5 major river basins, China [J]. Environ Pollut,
2015, 206: 64-72

Zhang KF, Chang S, Fu Q, Sun XB, Fan YT, Zhang ML,
Tu X, Qadeer A. Occurrence and risk assessment of
volatile organic compounds in multiple drinking water
sources in the Yangtze River Delta region, China [J].
Ecotoxicol Environ Saf, 2021, 225: 112741

Zhang KF, Chang S, Wang ER, Zhang Q, Fan YT, Bai
YS, Zhang ML, Fu Q, Jia WC. Occurrence, health risk,

CAHERf S SR S YR IE ST R AR, B ARACHIT
FEFVOCs A 2 5 fi RS A T B AT, (BRI
FERI R T2 R R B G RFFAM TRESR
GERIE SRS e AN, B R SEIGUE. EAh, AU AR

L.

IS B R R VOCS A S R G R B

KL RE AN FENLHE TR AT .

10

1"

12

13

14

15

17

18

and removal efficiency assessment of volatile organic
compounds in drinking water treatment plants (DWTPs):
an investigation of seven major river basins across
China [J]. J Clean Prod, 2022, 372: 89-96

Fan C, Wang GS, Chen YC, Ko CH. Risk assessment
of exposure to volatile organic compounds in
groundwater in Taiwan [J]. Sci Total Environ, 2009,
407 (7): 2165-2174

Jakubowska M, Bialowas M, Stankeviciute M,
Chomiczewska A, Jonko-Sobus K, Pazusiene J,
Hallmann A, Bucaite A, Urban-Malinga B. Effects of
different types of primary microplastics on early life
stages of rainbow trout (Oncorhynchus mykiss) [J]. Sci
Total Environ, 2022, 808: 151909

Kim J, Choi J. Trans- and multigenerational effects of
isothiazolinone biocide CMIT/MIT on genotoxicity and
epigenotoxicity in Daphnia magna [J]. Toxics, 2023, 11
(4): 127-139

Khan K, Roy K. Ecotoxicological risk assessment
of organic compounds against various aquatic and
terrestrial species: application of interspecies i-QSTTR
and species sensitivity distribution techniques [J].
Green Chem, 2022, 24 (5): 2160-2178

Li JJ, Wang TL, Xue JZ. Toxic effects of disinfection
by-products on Pseudokirchneriella subcapitata and
co-cultured algae community [J]. Sci Total Environ,
2023, 894: 236-244

Li AJ, Pal VK, Kannan K. A review of environmental
occurrence, toxicity, biotransformation and
biomonitoring of volatile organic compounds [J].
Environ Chem Ecotoxicol, 2021, 3: 91-116
Golmohammadi H, Dashtbozorgi Z, Acree WE.
Quantitative structure—activity relationship prediction
of blood-to-brain partitioning behavior using support
vector machine [J]. Eur J Pharm Sci, 2012, 47 (2): 421-
429

Roy K, Ambure P, Kar S. Prediction reliability
indicator: a new tool to judge the quality of predictions
from QSAR models for new query compounds [C]//
Proceedings of MOL2NET 2018, International
Conference on Multidisciplinary Sciences. MDPI AG,
2018

Jia HH, Gao S, Duan YS, Fu QY, Che X, Xu H, Wang



R SR R 4 S A AT WU R e 5 A 5 S VF

Vol. 31 No.5 May 2025

19

20

21

22

23

24

25

26

27

28

29

30

Z, Cheng JP. Investigation of health risk assessment
and odor pollution of volatile organic compounds from
industrial activities in the Yangtze River Delta region,
China [J]. Ecotoxicol Environ Safe, 2021, 208: 16-28
Allen JG, MacNaughton P, Satish U, Santanam S,
Vallarino J, Spengler JD. Associations of cognitive
function scores with carbon dioxide, ventilation, and
volatile organic compound exposures in office workers:
a controlled exposure study of green and conventional
office environments [J]. Environ Health Persp, 2016,
124 (6): 805-812

Caron-Beaudoin E, Valter N, Chevrier J, Ayotte P,
Frohlich K, Verner MA. Gestational exposure to
volatile organic compounds (VOCs) in northeastern
British Columbia, Canada: a pilot study [J]. Environ Int,
2018, 110: 131-138

Wang B, Zhou Y, Ma JX, Zhou M, Xiao LL, Chen WH.
Respiratory system impairments induced by volatile
organic compounds: an epidemiological review [J].
Chin J Environ Occup Med, 2018, 35 (5): 471-477
SRR, SR, Adndh, TR AR, T AU O R
WK e A AU A A P 22 55 3 e R [J]. Al
2, 2020, 40: 111-116 [Hu DQ, Yi LW, Zhu JJ, Xing
CY. Economic benefits of climate optimal operation of
Daguangba Reservoir in flood season based on climate
prediction [J]. Chin J Trop Agric, 2020, 40: 111-116]

Cao FM, Qin P, Lu SY, He Q, Wu FC, Sun HW, Wang L,
Li LL. Measurement of volatile organic compounds and
associated risk assessments through ingestion and
dermal routes in Dongjiang Lake, China [J]. Ecotoxicol
Environ Saf, 2018, 165: 645-653

Johnson BL. Risk assessment of chemicals: an
introduction, second edition [J]. Hum Ecol Risk
Assess, 2009, 15 (1): 214-215

van Leeuwen CJ, Vermeire T. Risk Assessment of
Chemicals: An Introduction [M]. Springer, 2007

Means B. Risk-assessment guidance for superfund.
Volume 1. Human health evaluation manual. Part A.
Interim report (Final) [R]. Washington, DC: Office of
Solid Waste and Emergency Response, 1989

US EPA. Exposure Factors Handbook [M]. Washington,
DC: National Center for Environmental Assessment,
2011

Wang TT, Moschandreas DJ, Sattayatewa C,
Venkatesan D, Noll KE, Pagilla KR. A methodological
approach for assessing indoor occupational risk from
odor perception [J]. J Risk Res, 2013, 16 (1): 51-67
Young WF, Horth H, Crane R, Ogden T, Arnott M.
Taste and odour threshold concentrations of potential
potable water contaminants [J]. Water Res, 1996, 30
(2): 331-340

Qin P, Cao FM, Lu SY, Li LL, Guo XC, Zhao B, Wan
ZF, Bi B. Occurrence and health risk assessment of
volatile organic compounds in the surface water of

31

32

33

34

35

36

37

38

39

40

41

693/

Poyang Lake in March 2017 [J]. RSC Adyv, 2019, 9 (39):
22609-22617

KR, BSKONE, FESTORT, HER, B, B, EE
Fh, OB PR E KR PRI WL G RS AR
PR [J]. REERL2E, 2018, 39: 2048-2055 [Gao QS,
Zhao YH, Jiao LX, Tian ZQ, Yang L, Yang SW, Cui
ZD, Hao ZF. Pollution characteristics and health
risk assessment of volatile organic compounds in
Baiyangdian Lake [J]. Environ Sci, 2018, 39: 2048-
2055]

Ma HL, Zhang HJ, Wang LX, Wang JC, Chen JP.
Comprehensive screening and priority ranking of
volatile organic compounds in Daliao River, China [J].
Environ Monit Assess, 2014, 186 (5): 2813-2821

Sun H, Gu DS, Feng X, Wang Z, Cao XYN, Sun MY,
Ning Z, Zheng PG, Mai YC, Xu ZJ, Chan WM, Li X,
Zhang WT, Lee HW, Leung KF, Yu JZ, Lee E, Louie
PKK, Leung K. Cruise observation of ambient volatile
organic compounds over Hong Kong coastal water [J].
Atmos Environ, 2024, 323: 15-24

FREC, R, JABSE, MR, s, ALsCE T KR
AR R R AT B 4 R AU A [J]. PR BB 2 A A
2009, 22: 150-154 [Wang YW, Kang TF, Zhou ZL,
Li PN, Zhang Y. Health risk assessment of volatile
organic compounds in water of Beijing Guanting
Reservoir [J]. Res Environ Sci, 2009, 22: 150-154]

Im JK, Yu SJ, Kim S, Kim SH, Noh HR, Kim MK.
Occurrence, potential sources, and risk assessment of
volatile organic compounds in the Han River Basin [J].
Int J Environ Res Pub Health, 2021, 18 (7): 79-86
Kostopoulou MN, Golfinopoulos SK, Nikolaou AD,
Themistokles DL. Volatile organic compounds in the
surface waters of northern Greece [J]. Chemosphere,
2000, 40 (5): 527-32.

SKOBR. R DU BT AT T GG e R AR BB 1T
D). dbat: dbRisgi@ K2, 2023 [Zhang Y. Pollution
characteristics and risk assessment of typical toxic
and harmful pollutants in Nansi Lake [D]. Beijing:
Beijing Jiaotong University, 2023]

Maeck A, Hofmann H, Lorke A. Pumping methane out
of aquatic sediments—ebullition forcing mechanisms in
an impounded river [J]. Biogeosciences, 2014, 11 (11):
2925-2938

Deemer BR, Harrison JA, Li S, Beaulieu JJ, DelSontro
T, Barros N, Bezerra-Neto JF, Powers SM, Dos
Santos MA, Vonk JA. Greenhouse gas emissions from
reservoir water surfaces: new global synthesis [J].
Bioscience, 2016, 66 (11): 949-964

Ballschmiter K. Pattern and sources of naturally
produced organohalogens in the marine environment:
biogenic formation of organohalogens [J].
Chemosphere, 2003, 52 (2): 313-324

McCulloch A. Chloroform in the environment:
occurrence, sources, sinks and effects [J].



\694

42

43

44

45

46

47

48

49

31%& ZE5H) 202545H

fHZES

Chemosphere, 2003, 50 (10): 1291-1308

Laturnus F, Haselmann KF, Borch T, Gron C.
Terrestrial natural sources of trichloromethane
(chloroform, CHCI,): an overview [J]. Biogeochemistry,
2002, 60 (2): 121-139

Wang LX, Lun XX, Wang Q, Wu J. Biogenic volatile
organic compounds emissions, atmospheric chemistry,
and environmental implications: a review [J]. Environ
Chem Lett, 2024, 22 (6): 3033-3058

Ooki A, Yokouchi Y. Dichloromethane in the indian
ocean: evidence for in-situ production in seawater [J].
Mar Chem, 2011, 124 (1-4): 119-124

Wei HB, Yu HB, Zhang GC, Pan HW, Lu CJ, Meng FS.
Revealing the correlations between heavy metals and
water quality, with insight into the potential factors and
variations through canonical correlation analysis in an
upstream tributary [J]. Ecol Indic, 2018, 90: 485-493
TR, g, FA], AT, B, MR, skttt Kb
VOC 55 HoAt A 25 i I 22 HORH KA 43 [CL/NAE S 4%
J&, g A A SO T 20164 FE K A A5 SO T
Wm IR 1010 SO IR K PR B I et SRR
S TR R, R EOK SRR R, 20160 217-
221 [Wang HC, Zhou XS, Wang Z, Liang ST, Luo Y,
Lin C, Zhang SL. Correlation analysis of VOC in water
and other on-line monitoring parameters [C]//Focus
on Green Development and Strengthen Ecological
Civilization Construction: Proceedings of the 2016
China Water Ecological Civilization City Construction
Summit Forum. Haihe River Basin Water Environment
Monitoring Center, School of Architecture and
Engineering of Tianjin University, Haihe River Basin
Water Resources Protection Bureau, 2016: 217-221]
FRASE, SARIIE IR S IR LI 6 R[] KA, 1993
(4): 54-56 [Chen SH. The solubility of gases in relation
to temperature [J]. Univ Chem, 1993 (4): 54-56]

Fiti 3T, SR, BRENVE, FBNEL. FERVER MR K RAL
FHAL O AR P s m R R[], Tk e 253, 2013,
39: 71-73 [Lu QM, Wu HF, Chen LP, Zheng XH. Impact
factors of mass transfer for volatile organic compounds
on the water-air interface [J]. Ind Saf Environ Prot,
2013, 39: 71-73]

Sander R. Compilation of Henry’s law constants
(version 4.0) for water as solvent [J]. Atmos Chem

50

51

52

53

54

55

56

Phys, 2015, 15 (8): 4399-4981

R, TR, A, A, TR, BEE, Th fh
BEA. B = AN BT ORI R B AR R R AT R AR AR
A PEAL[J]. P85 AL, 2024: 1-16 [Yuan Z, Zhang
SX, Li XB, Che CG, Wang QY, Xia ZQ, Wang K, Sun
YJ. Occurrence and risk assessment of antibiotics in
suspended particulate matter in the Yellow River Delta
[J]. Environ Sci, 2024: 1-16]

Boulard L, Dierkes G, Schlisener MP, Wick A,
Koschorreck J, Ternes TA. Spatial distribution
and temporal trends of pharmaceuticals sorbed to
suspended particulate matter of German rivers [J].
Water Res, 2020, 171: 348-355

Hernando MD, Mezcua M, Fernandez-Alba AR,
Barcel6 D. Environmental risk assessment of
pharmaceutical residues in wastewater effluents,
surface waters and sediments [J]. Talanta, 2006, 69
(2): 334-342

Rfdr, i, RORH, R S & kR
HEAZ/NR L R R BT AL [J]. FREERESE, 2010, 31:
1655-1661 [Wu SJ, Yu X, Wu EM, Chen JM. Toxic
effects of dichloromethane and dichloroethane to
Chlorella pyrenoidosa [J]. Environ Sci, 2010, 31: 1655-
1661]

VPRUE, WIBRE, HER, AT, £ Rk, A, O,
T K S 7 7 SR — IR SR e v B
S iakE MR ER ] S TOEEES:, 2009,
26: 1-4 [Xu HH, Hu XQ, Dong C, Li WH, Wang YZ, Li
JF, Jiang WY, Ding XC. Toxicity of trichloromethane
and bromodicloromethane, the chlorinated drinking
water disinfection by-products, on zebrafish embryo
development [J]. J Environ Occup Med, 2009, 26: 1-4]
Crookes MJ, Willis B, Howe PD, Dobson SD.
Environmental Hazard Assessment: Chloroform [R].
London: Department of the Environment, 1994

W, VFRKHE, A2, BN WL B 2 HUHK
R AT LA AR 0 R G ARG, TEAN [J]. b A 55
M, 2013, 29: 1-4 [Li L, Xu QJ, Liang CZ, Cheng XY.
Detection and risk assessment of volatile organic
compounds in rural drinking waters in a county of
Jiangsu Province [J]. Environ Monit China, 2013, 29:
1-4]



