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FEE . R GC/MS HE AN HIR i W U R [RIZK ISR AE Y | AR A=W A 5 At fR LA AT 40T, SR R 3 3 e 50K
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Distribution Characteristics and Potential Risk of CBs in Aquatic Organisms

from Typical Epidemic Areas of Schistosomiasis Prevalence

LI Kun', ZHAO Gao-feng' ", ZHOU Huai-dong' , ZHAO Jian’, ZHANG Pan-wei', LIU Qiao-na', WANG Xing-
xun', LIU Xiao-ru'

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. Chinese Research Academy of
Environmental Sciences, Beijing 100012, China)

Abstract: Eleven mollusca samples and 32 fish samples were collected from typical epidemic areas of schistosomiasis prevalence. The
contents of 12 CB congeners in aquatic organism samples were measured using the GC/MS technique. The results indicated that 1,3-
DIC, 1,4-DIC, 1,2-DIC and HCB were the most predominant CB congeners in the samples from the studying area. The geometric
average of CBs in muscle of mollusca was 11 947 ng-g ™" lipid weight. The summarized concentration of CBs in fish muscle ranged from
1851 to 8 159 ng-g™" lipid weight. The highest concentration of CBs sum was detected in the catfish, while the lowest one was found
in the crucian carp. The concentrations of CBs in fish samples were much higher than those reported in other countries, while in
mollusca samples were at the same level. The estimated cumulative cancerigenic risks for the local residents consumed the aquatic
organisms from the studying area were 1.49 x 10 7 and 3.73-21.1 x 1077 respectively for mollusca and fish, both of which were
acceptable.

Key words : epidemic areas of schistosomiasis prevalence; aquatic organisms; chlorobenzenes( CBs) ; distribution; cancerigenic risk
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CBs 2P RE AT 0B, LLIA i X3 CBs
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1 #R5EFEE

1.1 SRR SR

AP FNIE O . 5 e A R 45 1 S A ik
%% (J. T. Baker, Phillipburg, USA) ; 1/t 4% 4l v i 2
(BDHL, England) ; JC/KEREREN (4rArat, H —&H
BEMRTE, SR 5 BT 400°C I S B bbb 6 h, T4
A RAT . &) 5 BBk (2 MILLIQ /K 4lifk
Zapaife HEHR N 18.2 MQ-cm) ; EEBE ( Merck,
Darmstadt, Germany ) ; 2536 i I8 (H,0 Ji & 080k
3.3%) 5 MRALGERL (H,S0, i /8 44% ) ; 12
Fff CBs A5 ofE S Y90 B T8 Dr. AW (4E =
98% ).
1.2 FEECRESEH

FEAREET 2010-11, 2011-04 F12011-06 , H%
ARTIE 11 RO RE 32 )8 (A FE SRR SN & 1
JIiR) ACHRAE. B RAFE S B 2 9000 % 5 43l
HEATHiT AL F.

Z VR TIPS, WS L 200 H 0, ERf AR
S g BEAS 3 g REBERIR A5, A 10 uL TMX
IR TG 7R W e 8 FH S 375 770 2 BUAY (accelerated
solvent extraction, ASE) #E47# HL. ASE &4 K
100°C ,1500 psi, M#A 5 min, FHSAEE 7 min, W LEA
WARFU L 60% G PR 2 W, 35 A S 5 H e H
1 50% , %5 B MIEC B RN 50% .

B ERAEBOR & e e ARG ERE 6
mL, & % K % & 6 3% L ( Gel

Permeation

Chromatography , GPC) & K43+ it (£ 1 B Fl
NRIT4E) ,GPC 45AF & R . s O i 1R
LHE(1: I,MKEI{HS) J UL, 4.7 mL+min " S HEI .
o780, FEHT A A S, 2.5 mL, UL4E 8 ~ 16 min BEB
. GPC SR AHE & THE A IR U 2 A

W R B PR R AR MR 4R 2 1 ~2 mL, &Rk
FERCHE AL (bR OB S B R 2 BRI TE
IKBRREN 2 o, FIHREME 2 o MRALEEIE 5 o, 2ot
W2 g, JTEAKBRRREA 2 ¢) , MUK 30 mL IEC %€, 30
mL 1EC e S BE(9: 1) IR PRI ; W SE PR i T
Wi . EAZE 100 pL, B,

/-.mmx Pk

Sl
HALH

b WG

kA
S L ey
ki

KRB o)
Ao L~
BRGSO ik e

.. - . o HIEE
Mmm‘@ﬁﬁiﬁ?ﬁmﬂ i
o RAE et e b

~ ER /

RS Foiwai

1 ARMRERFEERKEEYRECERE
Fig. 1 Sampling sites for aquatic organism

in regions of schistosomiasis prevalence

1.3 U HT

S E-F % A Agilent 6890GC/5975MS, Fit
#% 30 m HP-5MS (5% phenyl/95% methyl silicone,
30 m,0.25 mmi. d. ,0.25 pm film, Agilent, USA) {&,
TERE. SRATCA R HERE T 20, 83 0 2l He, 1H 3
1.0 mL-min ", #FFEE 1 wl. B IR AL EFT 09 1R
JE53 518 230°C F1 250°C 5 >R JHHL 3% 7 (EI) A2t
R s FEF L 90°CAREA 1 min, L 4 °C -min ™'Y
HOR T A 250°C, SRJE LL 25 °C emin ' Y B RN
250°C 7% 280°C {584 5 min.
1.4 U5 e

RS AR AR U VR . SRR R . H Ok
K FETF KN EEDE , B AT, & 10 4>
FES TR —ANRH 25 AR P 25 (1, il T 5t e
(PRUFZS AT Y e T iE 7555 ) . CBs 2 i brifE
i<k mY M 4045 5.0, 10.0, 20.0, 50.0, 100.0
pe- L AR5 AU MO REL 2 > 0. 98, KA
R EARKE R (LOD) LA 3 f5{5Me e (S/N) At 5.
LA Py Inds DR A ik 1 R,
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Table 1  Recovery test of CBs
ey WINHRE 20 ng-g~'(n=5)

M/ g LY XA 22/ % IO/ %
A 8. 54 0.37 42.70
1,3- 240K 9.04 1. 64 45.18
1,4- 50K 20. 00 0. 43 100. 02
1,2- "5k 13.93 1.24 69. 65
1,3,5- =5 K% 16. 90 1.17 84. 48
1,2,4- =50 21.24 0. 88 106. 22
1,2,3-=4% 23.06 0. 83 115.30
1,2,4,5-TU50% 24.22 0. 65 121. 10
%ﬁ’i’fﬁ%%x 22. 64 0.52 113.18
AR 20.20 0.37 100. 98
A% N 22.86 0.42 114.32

1.5 Zitsrtr

FERRA Y Al | e | B | R
i ta3X 6 28 IR A TG BESL R CBs YUk
JEALT LOD B 1/2 LOD ¥EAT4e 154 &AL
CBs [ EARIEIE R ) TMX 1Y BRI REE. 48

THAHTERAE N SPSS (JiAS 17.0, SPSS Inc. , Chicago,
IL, USA) JUMIME . K R 55 58 1148 Br FH R il ik
CBs FE/K AR AR BE , T 46 56 FH R $l i B ik
ik S¢S Yy B ) g .
2 HREH

SRAEF AT T I H s P DX AR R R AR AR )
(TP ) DL et 2 (bt S e G i, AR Bk
S 5 fn | A0 RN B R AE NP £ 2R 4T Y
) RN D> CBs & & R KA A W iR N
> CBs Fri (LA BT, IR S0 s W&
2. WA BAR AT A & B, R D CBs B
St R LA BB A1 947 ng-g™') 5 Btahyta
RILAN D> CBs 5 5k B i 14 g Fh (JLATT 291 N
8159 ng-g™ "), H Uk N f1 ( JL A0 ¥ {H H 4 744
ng-g '), f A A L RR Ok 6 £ (JL A 244 A 1851
ng-g™').

®2 BAMBHRAERAEENHEELLENE R ngg !

Table 2 Concentration of CBs in aquatic organism in typical epidemic areas of schistosomiasis prevalence/ng-g !

M (n=11) ftt(n=4)

filifa (n =8)

i (n =8) W (n=2) i1 (n =10)

st JUm KR U Kl U KR JUE BlR U KR U iR
i /% ¥IfE /% ¥l /% i /% ¥ifH /% W /%
SR 2.44 18 ND ND 1.27 25 ND ND ND ND 13.9 60
13-4 3248 100 1192 75 246 88 605 88 1031 100 1253 100
1,4-— 5% 2932 100 578 75 201 88 846 100 703 100 967 100
1,2- "5k 4848 100 1585 75 123 88 833 88 1347 100 1117 100
1,3,5- =4 ND ND ND ND ND ND ND ND ND ND ND ND
1,2, 4- =5 1.40 9 ND ND ND ND 1.17 25 3.83 50 5.40 40
1,2,3-=4% 2.35 27 ND ND 0. 40 13 2.50 25 ND ND 3.03 40
1,2,4,5- UG ND ND ND ND ND ND ND ND ND ND ND ND
1%[121 72 53'%‘[%%% ND ND ND ND ND ND ND ND 1.27 ND 1.32 20
AR 1.73 9 ND ND 0.70 25 1.41 25 15.5 100 1.27 20
A% N 64.0 91 238 100 160 100 318 88 906 100 492 100
> CBsV 11947 100 3779 100 1851 100 4744 100 4062 100 8159 100
1) %78 12 Ff DBs i
AT 2 KB, WY XS R A AR 1,3- EER AR

TEOR 1,4 1, 2- R R HEB RS
PR A IR A XK AR AR P A
CBs 25L& W B A5 L)

XFFFE I K A A W i ) 425 CBs 1L & 9 i
o7 BT A (1 2) , & B HCB 76 8 541 {4
WES SR, N 22.59% ; Hk hilif &5k
21.79% ; H 57 &t E AR B 7K A A W i i A
0.58%. 3 Fh —G@ARAE Y B [ 40 & B AT

HAE US EPA" $H i KU AR

LADD = (¢ x IR x ED)/(BW x LT)
RISK = LADD x CSF
K LADD: Afn N F Y HER AR c0 KRB
Yyrf HCBs WeFE 5 TR A HEE AR (g-d ") ; ED;
TR Al BW . K LT, A=A M; RISK.
A i JE N R RE KU RS CSF. R AE AR R
(kg-d-mg™").
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R [ e AR % 2013 AR5, DA e R

a, BW =60 kg, LT =70 a; HHi US EPA fifl ™ i

RKAEAEY HBEA RN 41.62 ¢ T, HoABEHE R HUEEY HCB % CSF M 1.6 kg-d-mg™". @it [
EPA BAEOE B FUd IR =41.62 g-d 7', ED =30 RARMATHE 458N 3.
£3 MBMEAFEKEERRTEER
Table 3 Calculation of cancerigenic risk for the site in typical epidemic areas of schistosomiasis prevalence
ok /kg.iéi%_] /ng?L'l /ng-l ED/a BW/ kg LT/a K
O K S ARK YIE s S AL | TS B H T 2 5 B 05 e A
e i RN E K.
it 3.2 WANG YRR AT
#a 1,2-01,3- 1,4- 58X 3 B A ARHS 2 A 41
Wi T EZ SRR, T HTEEZ, A2, BB
o BURHER S Tl =S A . 1, 2- SR E 27
. T T DA A = SR, AR SRR R 1) A 7= 5 76
0 25 50 75 100 A2 I AT, T LA RS T AR S 24 DS I iz, 9

SR AR R %%

B2 #ABMKHRFBERX CBs ERIRYHASRENS BN
Fig. 2 Concentrations of different homologues of CBs
in aquatic organisms collected from typical epidemic

areas of schistosomiasis prevalence
N B
3 FJ"LB

3.1 KAEYIRNERISA LI TS PR E
M2 BRI WA > CBs B,
F AR SR 1. 46 ~ 6. 45 5. — J 1 Ji R ] o
NICHEIE B R, BRI 2 BT ki s 55—
3 TR 34T 2 B A DY IE A B 4% T AL 38 T Y £
W) R | T S B ERE A D CBs . X —
S8 5R SR AR A A FERR T AR 7 A 4 AR — L
HR, Wtk > CBs & (), B
> CBs B A W) AR AR . A B bk Ak
> CBs B KE AR T A &V fa e (ndlitn | fidfn

R ). vk () i > CBs H%¢
BRI S BAY , EA RIS & B RIRAFNE,
2 TR, WEAFAERENEXES (a=0.05).
J PR AT B — 7 THT T B R R AR O R R AR E
Hedy th F2 E LR A SR 52 3 W) 2 15 R ik BE 45
AR A= 0 0 B, A5 15 e DA E R N G IR
3 —J7 1 T LK R AR TS R RO R R
IR T b J2 K AR v T B T e ) ) A

TR IO | SR 24 0] = U R i s S 1 v iR
3,4- K BRI O H 2 R R g ) b ] {4
3, 4- G IR AR 2 R MR ) S AR DL SR O
G TEYCRM T FEH 477 3, 4- S SR, it
— RS ABN | P HICREE BF |, B J5AE R, 16
JREG GB 5. 1,4-—&0K BB IR M T8 9
BHERIRGREE (PPS) BYJFURL s[RI Bl FH AR A= 7 22 JaE
BA & (B BRI R 5 4R 2405 A A] LA
FHRAG A 2, 5- 08 B R (I o 571 b 5 S 1 v ]
M) L2, 4- T GUHR (M R R S T B R A S 1R R
B L RE TR 13- T A e 2
By, 3,5- KRS, FREN AR Z, I 2 U
K, ZERMN TR E— H R B AKOF, DB
ZEVER I B E A 1,4- " N0 FAE 1993 4
HAER T IAF5 000 t-a~'. WVEAEME, b TA ™
T AE AR T BESE () B, B AN ] kG b T 45 77 R
ARE ARG SR B KR R AR
WL AR R | KRDIRE SER R A5 5 e Py ik A K
RIS R | B Kk A AR W, TR I AT L 4 DB 1%
W7 X Sl e A AL PR P9 SR A ) R B JE T2 1
J& B H AR TR B A AR S W AR
F .

HCB 1E R Toll v (] 4%, 586 9 i 1A 7=
My S FLhER. A RIS UE R G A P A
KA HCB 585 (#5155 20. 95 mg-kg™'). H
1959 A K YT R T b X 0 1 0 G20 B HL 4
b (PCP) I T K U2 B i M W% . 18K 45 ik
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2003 AFEF B A X AR BE | F AN 25 FHAX 3 S HiL X
() PCP I # i A T3k 620 1. A B 51 078 s
DML B A B K AR 4 m® MU ALY PCP 245 &
Tk 5 ~20 g, FEEE)ZE HIEUUR Y T PCP Ay
EH R WA R AN PR BT
SRR PCP B T ELAS ] W7 b (s FH (i
5 HCB K i itk A Y MR BT S8 5 8 i 45 Fl g 2
HEA KA AR, XU B T 2 oK AR A ik
W HCB & i B4,
3.3 HAIYS YL AE A A AR Y A AT

S3HT HCB #E4 ik i S iR B, IR &
(2= B 0 25 (R ) B it ey, LR O B IR M
(B ) T LA AT g B P AR (i) S IR, —

SEFRE RIS & W s SR m,
SRS RIS E IS, 0 HCB 78 B Y8k 1 A
BB E e, AR S WIERF Y
WS S e dE 9 B AR Y S RO W e R
X A] BB R A AR WA AR B 1A T ) PR K
3.4 EWIMITRXT L

R T G A T T X K A 2R MR I CBs
FALG YT R KBRS 25 R S E A
FHGEAT AL (£ 4). T HE N AMRE K R
HCB BY¥RJEE, K3k 4 ffi {1 HCB g AR BifL &
Y. XF R BRBFSE X 8 HCB 2 & 5 K IT v o 44
2 I3 378 7 T A R 5% 0 DX BT R AR G B
BF5E X B AR A I HOB 5 Ho A il X254 2.
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Table 4 Levels of HCB among samples in aquatic organism from various locations in other countries/ng-g~

1

3 DX A% B RAEAEDY AR faufk SCHk
EHE| 1) B2 181 2010 ~2012 64 160 ~906 AT FE
e BRILH 2005 52 3~134 [14]
o i n 2003 ~ 2005 — 158 ~542 [19]
A7 — — — 2 ~100 [20]
M S 32 i 1995 — 21 ~65 [21]
e Kbl 2000 — 14 ~37 [22]
GHE| BUHE 2001 — ND ~28 [22]
— ik 2001 ~2002 — 14 ~41 [23]
P Ly N 1999 ~2001 0.44(ND ~1.2) 13 ~49 [24]
GRS — — 0.70 ~540 — [25]
E[RE — — 0.40 ~60 — [25]
HA — — 0.60 ~29 — [25]

3.5 JERE BT BT

US EPA i XU A 2 10 7E T 15 G BRARIR S
L E T AL T BIPERE (R IS TOR AT e S
STEI5 Y, T LIRS A5 B 1) 0T 2 A2 1 XU X[y
1 %107 ~1 x 10 ™M PRl s i AN b i A Eo A
PR, BIFFE X Saam 2o FH 7K A 2 W 48 A 5 | RS ) 988 i XL
I 8 ARS8 11 AT 2 32 i R DY 2 DX 3K A A P x)
AP PR A XU 35507 A AR, s £ P 5 £ o
7R AU EL IR E 10 044, T 5 i — 2 AL

4 Hig

(1) B0 g W S0 88 DX R A A W R Uk B Dy
11947 ng-g™"; AREIFIE ML CBs T RANZER,
HH VLR M1 851 ~8 159 ng-g ™.

(2) I HUpE 3 XK A= A AR Y CBs 2895 449
DI HCB 3 M @R E RN H
HAE F i HCB F2 B IR S AR (FLE B 4)
5 E N AMRE KA A PR HCB A7 L, B9 X3

YR HCB V5 J b T4 = /K
(3) JEE XU VT i 25 2R 3 I i 82 ke g 9 DX P

FH/K A A48 A HCB 5 | 3B 1) 75 76 88 i U Ak T

U FR T 7] 32

SE

[1] Wolska L, Konieczka P, Jastrzebska A, et al. Analytical
procedure for the determination of chlorobenzenes in sediments
[J]. Journal of Chromatographic Science, 2003, 41(2): 53-
56.

(2] e, n, kie, &5 KIETHFRA K Tk BAK R
FHBIACEYR MM [)]. P EIREE LN, 2000, 16(4) .
35-38.

[3] Lee C L, Song H J, Fang M D. Concentrations of

chlorobenzenes, hexachlorobutadiene and heavy metals in

surficial sediments of Kaohsiung coast, Taiwan [ J ].
Chemosphere, 2000, 41(6) : 889-899.

[4] Finocchio E, Ramis G, Busca G. A study on catalytic
combustion of chlorobenzenes[J]. Catalysis Today, 2011, 169
(1):3-9.

[5] Song SL, Ma]J, Tian Q, et al. Hexachlorobenzene in human
milk collected from Beijing, China[ J]. Chemosphere, 2013, 91



10 4

RS IR SR RE XK A AR AR N SR A S W 5 BRI T R RS

3871

[10]

[11]

[12]

[13]

[14]

(2): 145-149.

Tong M, Yuan S H. Physiochemical technologies for HCB
remediation and disposal: a review [ J]. Journal of Hazardous
Materials, 2012, 229-230. 1-14.

Zhou Y Q, Tigane T, Li X Z, et al. Hexachlorobenzene
dechlorination in constructed wetland mesocosms [ J ]. Water
Research, 2013, 47(1) . 102-110.

TF, SO, THdE. SRR EGURIEYIERL)]. PR
B2, 2001, 22(3) : 93-96.

XURRTE T, il A AT ML RS 7K RS v 7S SR B S e i
[ ]]. FEERE, 2013, 34(4) ; 1583-1589.

WIS, WA, SRR, 5. RIEThACRERMA S W I BT
3], BEERE, 2000, 21(6) : 32-36.

US. The risk
Tennessee: The Department of Energy’s ( DOE’s) Oak Ridge
Operations Office (ORO). http://rains. ornl. gov/cgi-bin/tox/
Tox_select, 2009-11-20.

FEEZSH . PESIH4ELEB/OL]. hitp://www.
stats. gov. en/tjsj/ndsj/2013/indexch. him, 2013.

US. Integrated Risk Information System[ EB/OL]. http://www.
epa. gov/iris/subst/0374. him, 2003-10-28.

BRARAT, BV, AT, 45 BRI AR, DO KoK A 3l
YRRV & KA [ 1] R R, 2007,
27(10) : 1717-1726.

Tondeur Y, Nestrick T, Silva H A, et al. Analytical procedures
for the

assessment information system [ EB/OL ].

determination of  polychlorinated-p-dioxins,

polychlorinated ~ dibenzofurans, and  hexachlorobenzene in
pentachlorophenol [ J ]. Chemosphere, 2010, 80(2) ; 157-164.
WK, KO, Top-down IETHE b I LA MK 2 0 A [ T].
WEET5 R 5 BiR , 2008, 30(3) ; 17-20.

WS, RPTE, W, KBGO IERT]. hEm
W HUR BITA %, 2000, 12(3) : 189-192.

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

SRR, AR, HEAR, S BhAR B WK ol TG S B
HESE AR (). PRI BB IR, 1989, (3) : 25-
25.

Wan Y, Wei Q W, Hu J Y, et al. Levels, tissue distribution,
and age-related accumulation of synthetic musk fragrances in
Chinese ( Acipenser  sinensis ) :

sturgeon Comparison  to

organochlorines [ J ]. Environmental Science & Technology,
2007, 41(2) : 424-430.

de Brito A P, Takahashi S, Ueno D, et al. Organochlorine and
butyltin residues in deep-sea organisms collected from the western
North Pacific, off-Tohoku, Japan[J]. Marine Pollution Bulletin,
2002, 45(1-12) . 348-361.

Borgd K, Gabrielsen G W, Skaare J U. Biomagnification of

organochlorines chain [ J ].

Environmental Pollution, 2001, 113(2) . 187-198.

along a Barents Sea food
Nakata H, Hirakawa Y, Kawazoe M, et al. Concentrations and
compositions of organochlorine contaminants in sediments, soils,
crustaceans, fishes and birds collected from Lake Tai, Hangzhou
Bay and Shanghai city region, China [ J].
Pollution, 2005, 133(3) : 415-429.

Kajiwara N, Ueno D, Monirith I, et al.

Environmental

Contamination by
organochlorine compounds in sturgeons from Caspian Sea during
2001 and 2002[ J]. Marine Pollution Bulletin, 2003, 46 (6) :
T41-747.

Vorkamp K, Riget F, Glasius M, et al. Chlorobenzenes,

chlorinated pesticides, coplanar chlorobiphenyls and other

organochlorine compounds in Greenland biota[ J]. Science of the
Total Environment, 2004, 331(1-3) . 157-175.
Monirith T, Ueno D, Takahashi S

, et al. Asia-Pacific mussel

watch: monitoring contamination of persistent organochlorine
compounds in coastal waters of Asian countries [ J]. Marine

Pollution Bulletin, 2003, 46(3) : 281-300.



HUANJING KEXUE Vol.36  No. 10

Environmental Science ( monthly) Oct. 15, 2015

CONTENTS

Source Contribution Analysis of the Fine Particles in Shanghai During a Heavy Haze Episode in December, 2013 Based on the Particulate Matter Source Apportionment Technology «++++++++

.................................................................................................................................................................................... LI Li, AN Jing-yu, YAN Ru-sha (3543)
Transformation Mechanism and Sources of Secondary Inorganic Components in PM, s at an Agriculture Site (Quzhou) in the North China Plain in Summer »+++++++++--
............................................................................................................................................................ CHEN Shi-yi, ZENG Li-min, DONG Hua-bin, et al. (3554)
Pollution Level and Sources of Organic Phosphorus Esters in Airthorne PM, s in Chengdu City w+v+sereerereserereresneeneneees YIN Hong-ling, LI Shi-ping, YE Zhi-xiang, et al. (3566)
Simulation Study of the Emission of Polycyclic Aromatic Hydrocarbons and Sugar Alcohols from Biomass Burning HUANG Shuai, HUANG Xin-yi, WU Shui-ping, et al. (3573)
Characteristics and Parameterization for Atmospheric Extinction Coefficient in Beijing CHEN Yi-na, ZHAO Pu-sheng, HE Di, et al. (3582)
Photocatalytic Degradation of Gaseous Toluene by a Photo-Fenton Reaction — ++«+seseeeresrererenenenenenninincniininesene ZHENG Si-can, CHEN Tian-hu, LIU Hai-bo, et al. (3590)
Emission of PCDD/Fs from Crematories and Its Influencing Factors ««+seseereeseseserensineneneinenne YIN Wen-hua, YU Xiao-wei, HAN Jing-lei, et al. (3596)
Odor Emission Characteristics from Biochemical Treatment Facilities of Kichen Waste in China ZHANG Yan, WANG Yuan-gang, LU Zhi-giang, et al. (3603)
Temporal and Spatial Characteristics of Lake Taihu Surface Albedo and Its Impact Factors «++eeseeeeseererersrmeneniinnnine CAO Chang, LI Xu-hui, ZHANG Mi, et al. (3611)
Remote Sensing Inversion of Diffuse Attenuation Coefficient in Lake Taihu Based on the GOCI Tmages ««++++eesresreeeresnesnersenennenens WANG Shan-shan, LI Yun-mei, WANG Qiao, et al. (3620)
Porewater Dissolved Methane in Cyperus malaccensis Marshes Along Salinity Gradient in the Minjiang River Estuary «+«+eseeseereeeseere YANG Ping, ZHANG Zi-chuan, DU Wei-ning, et al. (3633)
Stable Isotopes Characters of Soil Water Movement in Shijiazhuang City «+:++sseeeveessssssssssisnismensnimnn CHEN Tong-tong, CHEN Hui,HAN Lu, et al. (3641)
Seasonal Variations in Vertical Profile of Hg Species and the Influential Factors in Changshou Reservior BAI Wei-yang, ZHANG Cheng, TANG Zhen-ya, et al. (3649)
Nutrient Characteristics and Nitrogen Forms of Rhizosphere Soils Under Four Typical Plants in the Littoral Zone of TGR -+ WANG Xiao-feng, YUAN Xing-zhong, LIU Hong, et al. (3662 )

Exchange Fluxes and Coupling Relationship of Dissolved Inorganic Carbon and Dissolved Organic Carbon Across the Water-Sediment Interface in Lakes —«ereeseseserenenmienneininicnennn

WANG Wei-ying, LU Chang-wei, HE Jiang, et al. (3674)

Mass Transport in Porous Sediments During a Turbulent Disturbance LI Shao-long, CHEN Dao-yi (3683 )

Characterization of Pollutant Wash-off in the Urban Stormwater ++«++ssessseerrssmrsmmimmnimnniii e WU Jun-liang, REN Yu-fen, WANG Xue-mei, et al. (3691)

Research of the Stormwater Runoff and Pollution Characteristics in Rural Area of Yuhang District, Hangzhou «+veeeeereeeveseseseeneees DUAN Sheng-hui, ZHAO Yu, SHAN Bao-ging, et al. (3697)
Formation and Variation of Brominated Disinfection By-products in A Combined Ultrafiltration and Reverse Osmosis Process for Seawater Desalination «++++seeseseeseererseseseneneniniinicnenn

........................................................................................................................................................................ YANG Zhe, SUN Ying-xue, SHI Na, et al. (3706)

Effect of Natural Organic Matter and Electrolytes on the Aggregation of C, Nanoparticles in Aquatic Systems +«+eseseseeresesersssinsicinenens FANG Hua, JING Jie, YU Jiang-hua, et al. (3715)
Efficiency of Sediment Amendment with Zirconium-Modified Kaolin Clay to Control Phosphorus Release from Sediments in Heavily Polluted Rivers —««+eseereeseseserenenmennenninienenen

............................................................................................................................................................ \kANc Hong‘ LIN Jlﬂ,n"‘vel ZHAN Yan'hul el al (3720)
JIN Peng-kang, JIAO Ding, REN Wu-ang (3730)
Application of Micro-aerobic Hydrolysis Acidification in the Pretreatment of Petrochemical Wastewater ZHU Chen, WU Chang-yong,ZHOU Yue-xi, et al. (3738)
Ffficacy of A%/0-MBR Combined Process in Wastewater Treatment and the Characteristics of Membrane Fouling — «++++evevevseesevsemsenenenns WANG Xu-dong,MA Ya-bin, WANG Lei, et al. (3743)
)
)

Transformation of Nitrogen Nulrients in the Urban Sewage Pipe Network

Effect of High Ammonium on Nitrogen Removal in an Partial Nitritation-ANAMMOX Process with Reflux System LI Xiang, CUI Jian-hong, YUAN Yan, et al. (3749
LI Jiang-wei, YANG Xiao-yong, HU An-yi, et al. (3756

2,4 6-Trichlorophenol Mineralization Promoted by Anaerobic Reductive Dechlorination of Acclimated Sludge and Extracellular Respiration Dechlorination Pathway «++v+esereeseesresseseneees

Reductive Dechlorination of Trichloroethylene by Benzoate-Enriched Anaerobic Cultures -+

SONG Jia-xiu, LI Ling, SHENG Fan-fan, et al. (3764
Short or Long Term Influence of Phenol on Nitrogen Removal Efficiency of ANAMMOX Sludge - * YANG Peng-bing, LI Xiang, HUANG Yong,et al. (3771
Process Optimization of Aerobic Granular Sludge Continuous-Flow System for the Treatment of Low COD/N Ratio Sewage «+++++xtseeeseeeresnesrssssseneens LU Lei, XIN Xin, LU Hang, et al. (3778
Long-Term Inhibition of FNA on Aerobic Phosphate Uptake and Variation of Phosphorus Uptake Properties of the Sludge MA Juan, LI Lu, YU Xiao-jun, et al. (3786
Performance and Factors Analysis of Sludge Dewatering in Different Wastewater Treatment Processes **+* * LIU Ji-bao, LI Ya-ming, LU Jian, et al. (3794
Effect of Residual Hydrogen Peroxide on Hydrolysis Acidification of Sludge Pretreated by Microwave -H,0,-Alkaline Process = «+«+++eseeseeeet JIA Rui-lai, LIU Ji-bao, WEI Yuan-song, et al. (3801
Vertical Distribution Characteristics of Typical Forest Soil Organic Nitrogen in Dawei Mountain —+-veeeseeeesrersessseseneneinienennens DING Xian-ging, MA Hui-jing, ZHU Xiao-long, et al. (3809

* QI Xin, JIANG Chang-sheng, HAO Qing-ju, et al. (3816
Control of Soil Nutrient Loss of Typical Reforestation Patterns Along the Three Gorges Reservoir Area +++--- WU Dong, HUANG Zhi-lin, XIAO Wen-fa, et al. (3825
Effects of Slope Position and Soil Horizon on Soil Microbial Biomass and Abundance in Karst Primary Forest of Southwest China »«+++«++++-- FENG Shu-zhen,SU Yi-rong,ZHANG Wei et al. (3832
Effects of Different Plantation Type on the Abundance and Diversity of Soil Microbes in Subtropical Red Soils - HEN Bing-jie, ZHU Zhen-ke, YUAN Hong-zhao, et al. (3839
JI Xiao-feng, ZHENG Na, WANG Yang, et al. (3845

Effects of Different Modifier Concentrations on Lead-Zinc Tolerance, Subcellular Distribution and Chemical Forms for Four Kinds of Woody Plants — ««+eeseereeresseserenenmiennenninicnennn

Effects of Different Land Uses on Soil Active Organic Carbon and Nitrogen Fractions in Jinyun Mountain

)
)
)
)
)
)
)
)
)
)
)
)

Accumulation of Mercury in Soil-maize System of Non-ferrous Metals Smelting Area and Its Related Risk Assessment

Isolation, Purification and Identification of Antialgal Activity Substances of Ethyl Acetate Extracts from the Submerged Macrophytes Potamogeton crispus «++«+++sssereeresreserersenesencnenens

SUN Ying-ying, SU Zhen-xia, PU Yin-fang, et al. (3860)

............................................................................................................................................................... 11 Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (3866)
Application of Whole-cell Biosensor ADP1_pWHIux for Acute Toxicity Detection in Water Environment «-«+-esetoseeeesessessesssenenensimnenenneees TANG Hui,SONG Yi-zhi, JIANG Bo,et al. (3872)
Application of Rainbow Trout CYP1 Gene Expression Patterns in Gill and Liver for Haihe River Bio-monitoring GAO Kai, YAN Pei, TAN Cui-ling, et al. (3878)
Toxic Effect of Nano-Zn0Q in Liver of Zebrafish ++ LIU Lin, ZHAO Qun-fen, JIN Kai-xing, et al. (3884 )
Acute Toxicity of Coptis chinensis Rhizome Extracts to Daphiuia crinata »+++++++++++sereessssesesenssnsniminiiniiisisii i CHEN Ya-nan, YUAN Ling ( 3892)
Adsorption-desorption Characteristics of Fermented Rice Husk for Ferrous and Sulfur long +«eeeesseeeseessmsnmmimsineniiininnsiene XIE Xiao-mei, LIAO Min, HUA Jia-yuan, et al. (3896)
Application of Stir Bar Sorptive Extraction and Gas Chromatograph Mass Spectrometer to the Phthalic Acid Esters Analysis in Seawater +++++--* GAO Chen-chen, LI Feng-min, LU Lun, et al. (3906)
Experimental Conditions and Reliability Analysis of Results of COD Components —+«++«+ssssssessesserssenensenmsmmensnnsennese e LI Zhi-hua, ZHANG Yin, HAN Xing, et al. (3913)

Method for Simultaneous Determination of 11 Veterinary Antibiotics in Piggery Wastewater and Sludge and Its Application in Biological Treatment — ««+s«sseseesessesserensenemenensninencnenens
........................................................................................................................................................................ DING Jia_liy LIU Rui, ZHENC \VeiY el al, (39]8)
Research Progress in Technology of Using Soil Micro-organisms to Generate Electricity and Its Potential Applications «++v+»eesesseseeseess DENG Huan, XUE Hong-jing, JIANG Yun-bin, et al. (3926)



F &K
BlE%Hm. &

CGMEFRZFE)FE 6 RmEE

EREpr
S OMGEI B I

% F. (RUEKREIHET)

Ji

YL EARIE EULE
KE O XEER X B
AT Bt %2 A
OO S

w w #E

(HUANJING KEXUE)

T W Nl
Wi
B i B
WV B

=
A

AN
=

HE @ %
JEI Sl A
KFE WOE

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(HTI 1976 4 8 HAIH)
20154E10 A 15 H 436% 10 Vol.36 No.10 Oct. 15, 2015
+ & P EPER Superintended by Chinese Academy of Sciences
* B P EBERE A S ETEE 0 Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i g (LABINSeE ) Academy of Sciences
U BT 3 85 5 B B 2 WF 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% FROME 22 B Protection
* % ORI [ i School of Environment, Tsinghua University
% B O(IRBE R ) A E R A Editor-in -Chief OUYANG Zi-yuan
£ 1=
. e Sy N Edited by The Editorial Board of Environmental Science ( HUANJING
JLHCTT 2871 {5 A (T3UE DX XU ’
KEXUE
18 5, HBIBL T : 100085 ) ) _
LT .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1 .010—62849343 ’ Tel ;:010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail : hjlx@ 'rcees. ac. cn
http:/www. hikx. ac. en http : //www. hjkx. ac. ecn
i BR 44 3 " & i Published by Science Press
bR AR AL 1 6= 16 Donghuangchenggen North Street,
ZIN N B
MR B S . 100717 Beijing 100717, China
BRI 2 3T  dtatdbakepiin— Printed by Beijing Bei Lin Printing House
* 1T 4 4 & K ik Distributed by Science Press
135 .010-64017032 Tel:010-64017032
E-mail : journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT W & 2ELHIHEE Domestic All Local Post Offices in China
EsE&RIT TEREFRERES BN Foreign China International Book Trading Corporation (Guoji
(b5t 399 f546) Shudian) ,P. 0. Box 399, Beijing 100044 , China
= ISSN  0250-3301 N
VETIS 5. 2-821
RERRATIS, Do o030 EREER S,
E M E fi:120.00 ESRITRS: M 205

EMWSRFET



	封面
	20151041
	封底

