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Characteristics of Organochlorine Pesticides ( OCPs )~ in Soil Samp',:l;esj of
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Abstract; Seventeen sofl samples were collected Mg_ 'fhe main stream of the Hanjiang Rlvejf in Apnl 2013. Thitteen—types of_-

organochlorine péqtlcldg:s (OCPs) were Jetected inythe §amples by gas chromatograp with- a §IN1 electron capture_detector, The

purpose of this/$tudy was to investigate the dlstr)butlon omposition, and source 'of QCPs and assess the potential health risks foxdocal
restdents. The 13 types of OCPs were all detqcted in|thigitegion, ranging from 2. 97 ngwe ' to 1275.79 ng-g™', and the détection
ratesgwere; 5% 100% .
(DDTs) werte luptream < midstream < downstream. Bésed-on._ the” ratio method, the HCHs were mainly from technical HCH input.
Furthertoré, there was DDT input recently, which contained industrial DDT and dicofol. The DDTs concentrations significantly
8 and 10 °-10 ) were both lower than the

"% and 1), which indicated that the soils in the Hanjiang River Basin had no harmful effects on local

The contribution trends [of both hexachlorO(yclohexanes (HCHs) and dichlorodiphenyltrichloroethanes

correlated”with total or.ganic carbon. The values of cancer and non-cancer risks (10~'-10
corresponding thresholds (10
residents.

Key words : Hanjiang River basin; organochlorine pesticide ( OCPs) ; soil samples; source analysis; health risk assessment
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Fig. 1 Soil sampling sites in the Hanjiang River Basin
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14.3%. A, % EH] OCPs & & 145 I 22 1k

9.79, FIIZF IR L OCPs W43 AR5, Br
2% DDTs A4 25 (bR i f 22 K F 1 Ah, HiAy 9 Fif
OCPs MFRIEIRZE /N T 1, FRIAFIRE 9 ﬁF OCPs
TE LI By A B R A

AN, W H2 fHIL ﬁmﬁﬁi’]ujaﬁﬁli
R R R i B B Iﬁﬁfﬁr%%ﬁﬁﬂﬂ:lﬁ?
+-4rh HCHS 1 DDTs -2 5 i, ﬁ%ﬂﬁ% H2
FHIL S0 2, Wil 2 Bis, Foie i
*ﬂ_Fﬂf?E/Jj:ig'flj’HCHs A DDTs 53 5l A€ nge g ) :
0.91 1,33/ 1639, il 2. 25 . 1.82 fil12.87. HCHs
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Table 1 Summary of OCPs concentration in soil samples collected in the Hanjiang River Basin/ng-g

-1

(2 fie/MH SN FE{ TR(ALES il %
a-HCH 0.19 2.34 0.75 0.64 100. 00
B-HCH n.d. D 0.32 0.18 0.06 87. 50
y-HCH 0.19 L12 0.39 0.24 100. 00
8-HCH n. d. 0.50 0.29 0.15 75.00
p,p'-DDE 0.17 12. 64 1.64 3.12 100. 00
p,p'-DDD n. d. 4. 64 0.67 118 93.75
0,p’-DDT n. d. 4.13 118 0.97 87.50
p,p'-DDT n. d. 23.78 4.01 6.49 93.75
BiSk1 0.22 0.75 0.32 0.13 100. 00
St 2 n. d. 0. 67 0.22 0.15 93.75
i S Har iR £k n. d. 0. 96 0. 61 0.27 87.5

HCB 0.24 2.64 0.74 0.59 100. 00
Dieldrin n. d. 0.94 0.24 0.25 87.50
> HCH 0.68 3.59 1.51 0.87 100. 00
> DDT 0.88 36.55 7.06 9.31 100. 00
> it 0.23 0.90 0.53 0.19 100. 00
> ocp 2.97 40. 54 10. 57 9.79 100. 00

D)n. d. TR AR
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Fig. 2 HCH and DDT concentration distributions and compositions in soil samples

ZHE NS+ 58 HCHs F DDTs 19 & & 58 FKIKH :a-HCH > y-HCH > 8-HCH >,3-HCH, ﬁﬁ_

{nuiﬂﬁ% EATXTIG, R 2 Pos. SIS R B 1 X S P I 5 ?k‘.lﬂﬂi
'13 HCHs & i = T 75 KA Campanian qiﬁ_}JE{El JL+355EQ§7%£1§H§TJL HCH, }:Iﬂ /ﬂ

/R Kathmandu F1E 5% B A0 3090 1&?5%@&15 1D %itjtﬁﬁ%ﬂi**lt 20~ﬂi"?6 90 4F1X, Wf!r pS }
Indus W, BTG, KVL A, BRI HCH Bﬁ%{t%ﬁiﬁ&fﬂ%?%ﬂkm Talk HOW &
X, DABCHEE A P TER  SRONE | i 4%'@&3‘%%% MU ; o-HCH Y609 _
Q%K{Eiféﬁ%ﬁ’;smwi i DDTs 5 A%B“]ﬁﬂ .',.JE ~70% , BHCH Jy 5% £12% , y-HCH H.10%~)
{EI/J\ Kathmanﬁ‘u., Tﬁﬁiﬁjtiﬁj Campaman :F}/? E 12% , 6- HCHJﬂEI 6% ~‘10%[18] Hit, % H osHCH
SR Indus Pk, BT k&“ﬁadlu %/I il y-HCH é’s’tbﬁﬂém Pk s 08 FHCHs 1Ok 2% 1
C %JII{% %’{t{%\ = ;ié?z:mﬂl?ﬁka: {HA T3 7 A BRI T Tk HCH, AT A
Skl g | A kKR e, SIS T 3 M, A
2.2/ Hg:ﬁ Al DDT Eléﬁﬁ’q’:ffﬁ o FIAIT MSHRA. I 2 PR, a-HCH/

M HCHs Frig (i A (K 2), BT EHE  y -HCHLIL(H A T0. 88 ~ 4. 38. H b H6 FHS 1 L (i
*2 ESH{#Xt+1EH HCHs #1 DDTs E 2%t /ng-g~!
Table 2 Comparison of HCHs and DDTs concentration in other basins around the world/ng+g !
RAEHLE, > HCH > ppT ik
Campanian -J5, & KA 0.03 ~17.30(1.38) 0.08 ~1231(107) [10]
Kathmandu, JEJA/K n.d. “1.28(0.16) 0.01 ~6.48(0.67)% [11]
Indus Basin, [ 3£ 3H 3.6 ~36.6(15.41) 28 ~410(142.26)2 [12]
Hef[ 0.51 ~208. 48(9.66) n.d. ~109.16(8.39) [13]
W, AE s 0.12 ~6.02(1.31) 0.18 ~15.72 (6]
KIL=/AWM 0.37 ~30.3(2.46) 0.13 ~3515(56.2)2 [14]
VLI 0.41 ~6.78 (2.44) 1.77 ~25.03 (11.36) [3]
SNV 0.46 ~7.90 (1.81) 1.53 ~53.26 (9.72) [3]
MALTE, KA 2.02 ~4.03 (2.88) 1.24 ~33. 14 (15.41) [15]
ZERWE , fEs 1.32~3.18 (2.15) 0.08 ~52.61 (13.25) [15]
Wi, fEs 0.78 ~90.71(5.03) 0.1 ~240.38(14.94) [16]
BRI =4 n.d. ~41.62 (1.87) n.d. ~383.41(12.3) [17]
YL, TARA 0.68 ~3.59(1.51) 0.88 ~36.55 (7.06) FNG IS

Dinod. FoRRk i, FE5NIRRTEHE; 2) X

3}%3‘(@(*ZDDT = p,p'-DDT + p,p’-DDD + p,p’-DDE + 0,p’-DDT + 0,p’-DDD + o,p’-DDE;

FeA Sk > DDT = p,p’-DDD + p,p’-DDE + p,p’-DDT + 0,p’-DDT
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G390 4.38 F13.32, KT 3, KW HCHs FZRIE
FTolk HCH f9f . AR SO LE /N T 3,
W] HCHs F 2R TE AR5 A .

Tl DDT H p, p’-DDT JF 5 B L5l 60% ~
85% , o,p’-DDT J 15% ~20% "', Z &3] p,p'-
DDE #1 p,p’-DDD 42 DDT i FEZACH= 4y, P
1 p,p'-(DDE + DDD)/DDT {4 b 2k 3 52 ¥ 455 v
DDTs (AR IE. X HEKF 1 B, DDT EZRIEF
HV5 QIR A, I RIS R 2, ik
E/NT 1A, BEBIE A DDT Mk AP, W 2
Fiias, 25, B2 H14 S50 HE R T 1 4h, K
RENHEYNT 1, Rz EEE A DDT 1
. MAEFRE, Tk DDT T 1983 4425 1E, 5
A5 &8 53 FH Tt RIS B = S B B ( Dicofol )
R = SR EEAE 8 Tl DDT MR 1R 4
&5 A 11.4% 1 o, p’-DDT Fl 1.7% 1) p, p'-
DDT™ . K EF 2014 45 5 A A 45 1k = U i B
IMFE 1988 ~2012 4[], [ = G877 16 1 i) 1 F) o
WK 1.95 71, AERM R 69. 1% , Hrhw i
X XU AR PX R EP 2 T o) p/-DDT
TERSE PR T p,pJ-DDT A PR ™| E%W
st AT = %%M%ﬁ $OJIDT%WJﬁT
1jmwTﬁ% SBBR, 24 0sp’-DDT/pyp -DDT
(A 002 0.3 Z I, mﬁmﬁ%,%ﬁ
?I&nm*ém@ﬁ?13ﬁ W e

?E%[zz
ﬁmpDM'ﬁWT%%ﬁ%I% B AR
2.60, Bl DDT A9k 5L = 4 Wi EE, HIS . H17
SN HAEA T 0.2 ~0.3, FB DDT BYAIEN T
Ml DDT, 43547 DDT S J5 T Tl DDT F1 =4 &

A g 1 s P = =
WERERIR A WA, Wk p,p/-DDT i 5, 167 A BT
1O Dieldin
s HCB w gt
L]
- a-HCH
o0 [ f-HCH
& " PSP
o : p,p-DDT}
& o HOH 0w J,',p DD |
= oL ip. p-DDE ;
12 DR A
L [ L ]
- u
d4-HCH
-0.5 -
0 0.6 1.2
PC1 (40.32%)

H3H5ﬂHm.$W$pwimf;

PC4 (10.91%)

W SRR Ap,p'-DDE, TAE R BB, [ A
=¥k p,p’-DDD® i 24 DDE/DDD < 1 i, N
N BB R T IRE RN, 2 Wi & . B
25 H4 FHO (R H p, p'-DDD) NS 5+ 5E 4,
H2 ., HI1, HI3 Fl H16 5 i i i e/ T 1, KB
FEAX e S A R B R AR A IR U, F 4% a5 U L)
IR N .

2.3 40 ocPs AT

FTF HAE 2 6 F HCHs A1 DDTs 3K 5 Y f# AT

L—ixﬁim%%ﬁ%ﬂTﬁﬁ@ JL ) 1) SR U5

P93 X222 T RE OCPs 2H AT T 4R AE 45 B
m%$¢m S4E )5, KMO B4 0. 606 H. 45 K43
15 BB ERLE 80% UL, P20 br B3R 5ok 3
R SREE o0 R BRUE RN e K 22 e i ik ik AT I
Fort, AR 4 A F s, REEF 5Tk R A
87.15%. A1 3, 4 A~ T oy (075 22 TURR 53 30
W 40.32% . 23.63% | 12.29% F1'10. 91:9%,. Horp
6-HCH . p,p'-DBE . p, p'-DDD | opDDT pp
mwﬁﬁﬂm%ﬂfimﬁlwm)tWﬁﬁﬁ
5, B T2 i 077, 0.80, 095(}%
0.96 #10, 78. Hﬂﬁ':p,pdDDE p,p'-DDD Jgp p'-
mw%%%#%m]ﬁﬁﬂwMﬂmﬁﬁﬂfﬁ
Ber R B i BB R . ST, PCl *®
rL%%ﬁ% e ETH 7 75 4 0 0L B2 7
118 o fie.

i/} 1. HCB Al Dieldrin 7€ PC2 (K T 48 fif
B, A3 0,86, 0.81 FT0. 89, A X L4 i nf
REFELEARIRI A KT8, o-HCH H1 y-HCH 7E PC3 1Y
P48 faf 4 0. 72 #10.93. 1 F a-HCH F1 y-HCH
1 F R RIS, 2 TAEE T2 S K R B i 1T
¥, BEBURY B VTR A 13 PR o-HCH F)

08 [ ' :
| BHCH |

=
£
I

n PR AR A

BiFH1
Dieldrin

[ L] - B )

> p-ppE HHCH
o p-DDD

1 1

0 0.5

PC3 (12.29%)

o.p ~DDT
o p-DDT

HCB

E3 s OCPs WEFHE
Fig. 3 Plots of factor loading for individual OCPs in soil samples
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B 39 %

y-HCH Al g2 FRAVIBIEARZLIE, PC3 5
BRI R A . B-HCH FIFRSF 2 16 PC4 F 1Y
#0439 4 0. 69 F10.87. Biff 2 B2 w1
MESM )| RN B-HCH BIAb22E s e g, PC4
HABE R R | B T R R R I — 2k
EY.
2.4 3T OCPs 5 TOC Ik &
OCPs HA 8 = MR IR Hi K v, PRiT &2 F
FEHEE LT . MR A LT R R
PrEE R aE iR, I AR 2E GUE WX OCPs 11
fie. A, 4R TOC MARfL AT L2 M OCPs /91T

J. ARWFFE R TOC ZAENTF 0. 11% ~3.23%. %
JE BRSO BE AR A IE A, BRI R
R IR 2 AES UK ( Spearman’s non-parametric test) X
+-48r OCPs F1 TOC HHATAHICHE ST, A5 an=R 3 i
7. HCHs 435115 DDTs A KA -5 80 4t 2 G A
Kk, 4354 0.635 (P <0.01) F10.484 (P <0.05).
Ak, TOC 5 DDTs EA AR IEAH S, Bl 0. 654
(P<0.01), Mi5HAY9 Fr OCPs $RFHHAH A

Bz HAY9 Bl OCPs T 5, DDTs ELAT 8 & i SE Bk
L (lg Koy 6.0 ~6.95) 27 05 5 jf - +- 2
o, TS T8 e ik BEHRIRES.

#3 LiEd OCPs 5 TOC MyHExE"
Table 3 Spearman’s correlation between OCPs and TOC

> HCH > DDT > st BiFHR R HCB Dieldrin TOC
> HCH 1..000
> DDT 0. 635 ** 1. 000
> Bt 0.484 " 0.383 1. 000 Y
TP R R 0.256 0.232 0.294 1. 000 o
HCB 0.362 0.217 0. 100 0.308 17000 P
Dieldrin -0.017 0. 050 0:245 -0.450 [ 0.046 | 1. 000 e 4
TOC 0.410 0. 654 0.092 -0.168 0. 446 11.000 4

0.357.)

1) * *i'éi“fP<0 oL, W R,
sy OCFS sﬁﬂzmﬂakﬁzﬁmﬂm .

#‘HE% @Tﬂ R (U. S. Env1r0nment Protectmn
Agency, U.S. EPAYF 1997 @“ﬁﬂ’]%ﬁl%?@‘ﬂ
(exg.osure factor handbook) V5L %i“:/\kﬁtml_{I
Igﬁ:}‘jﬂ 3 il £ ( mgestlon) Rz R 4 flr( dermal.—-‘
contact ) %ﬂuﬁf\( inhalation) "', JR 4k HE/\JCTTI“
SRR A (average daily dose, ADD) , 21
FUEE AU (incremental lifetime cancer risks, ILCRs)
GRS EL (hazard index, HI), #E—2 PP ik
B AR O KU PR AR
CS - IR, - EF - ED

2.5

ADDing = BW . AT (1)
ADD,, = CS-SA - []\Bl;V Aj]i? - EF - ED | CF
(2)
CS - IR, - EF - ED
ADDinh = - (3)

BW - AT - PEF
A, CS FOR LIRS YIRS i, mg-kg™'; IR
FoR B HERUE R, mg-d ™'y EF RN BRER IR,

d-a™'; ED /R BEER], a; CF RRFEMH T,
kg-mg~'; BW MFEIJIRE | keg; AT NI 54, d

CF WAL ZREL, kg-mg™" 5 SA AR RKA +HEf 3%
AR, em®-d ™" AF 7R 3 X B Ik 9 1k R AL

* FINTEP <0. 05 Hj“ E%*ﬁa@

L

mg-cm ABS %@%W&ﬁ%@(, ToE Y IR j‘j%i/\_.-
B, m’ AW PER AR R R E ] kg

o

ADD,
HIS HQ = X (4)
ILCRy = > ADD, - SF, (5)

Ao, HQ F7m 3k 8509 KBS E #1618 7 A ( hazard
quotient, HQ) ; RfD A& % | & [ mg- (kg-d) ' ];
SF, WEIERE; § Fom 3 AR ARR, Bk
SHLFR 4.

HRAE USEPA FYPFM FR#fE, 24 ILCRs /MF 107°
Bf, SAATHEZ K A TS TE SR XS ; HQ {E LA
1A 3ESE, /NF 1 A X A A Te 3

ZATE, A 4 FiR, ZX RS ABER ILCRs
B/NF107°, ¥AT 1072 ~107°, HIfETHME 1,

AT 107° ~ 10' - U VT X AR A T

?ﬁtﬁsﬂ CAB(EARE R R, JLE R ILCRs 1 HI
ﬁﬂjm?ﬁk}\, Ui B JLEE X 5 Gy Kb 71 #5589
JE T RIS ARE. JLE R FIRERR, Ak
HERA RIS, HAM R TS TAEHLR G 3, B
Ty TR RS Ye i) 56000 W AT AR A
B, E . MR RG] REX T EUEY E R
g
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Table 4 Parameters of cancer and non-cancer risk assessments

(1) 23 OCPs 1) & & R 2.97 ~ 40.54
ng'g'1 , FHEME ] 10.57 ng-g~". ZEF| OCPs &=
MIbRER 228 9. 79, FRIIZ T 5 OCPs 1947
ALY, &SR 0 FE K ZE A DDTs 1434
AEE). MR FHAM X, w5 T HCHs
F1 DDTs B9 fEAb T rh 45 7K.

(2) MG HLAE 0 M, 1% X 38 HCHs £ Z R R
T Tl HCH By A, 5 DDTs i A, &

B Tl DDT = S804 i It iR VR 5 g AL Ak,
DDTs i85 TOC A7 % . 25 W AH k.
(3) BRVLI I A HE b 8o RS B BUE A EHEBUE

WH Hf 2R
BW kg 15(JL3#E), 60(ALA)
IR mg-d ! 200( JLE) , 100 (B A)
EF dea™! 350
ED a 6(JLE), 24(N)
AT d ED %365 (EEUH) 5 25 500 (B )
CF kg-mg’1 10-¢
SA cm?-d ! 2800( JLIE), 5700( N)
AF mg-cm "2 0.2(JLE), 0.07(&N)
ABS — 0.1(p,p’-DDD, Dieldrin) , 0.03 (DDT), 0.04 (y-HCH)
IR, m?-d-! 7.6 (L), 20(HN)
PEF m’ -kg ! 1.36 x10°
SFq kg+d-mg ™! 0.24(p,p’-DDD) ,0.34(p,p’-DDE, DDT) 1.1 (y-HCH), 1.6(HCB), 16 (Dieldrin)
SF sps kg-d-mg~! SF, x ABS;
ABS, — 1
URD g 6.9><10’z(p,-p'—D.DD),9.7xlO’S(p,p’—DDD, DDT), 3.1 x10*(y-HCH) , 4.6 x 10 ~*(HCB) ,
4.6 x 10 77 ( Dieldrin)
RfD . 3.0x107°(p,p'-DDD), 3.0 x 10 ~*(p,p’-DDE, y-HCH), 5.0 x 10 ~*(DDT), 8.0 x 10 - 4§}EB)
0 mg- (kg-d) s -3
5.0 x10 7 ( Dieldrin) , 6.0 x 10 73 (& /S}) , - r =
RID yps mg- (kg+d) ™! RID,, x ABS, . ( #___,.r'f
RID, mg'm’3 _ . -
1)IUR 2% USEPA BYTHS7HEN], TUR =SF; x (20 m*-d ™! Y0 kg) , ~“ . ;"' =
I i
LoAr® [_lpp'-DDD Ao : C_]»r.,"-DDD
[_1p.p'-DDE 34X107° | [_1p.p’-DDE
80107 | [ 1pD1 [_Jpb1
[—_]y-HCH i [—1y-HCH
[_1ncB 32107 F [JucB
I S : _IDieldrin [ Dieldrin
g X o Tax10°L v o o e =
= 40X107 - ;
*
20x107 | é 20X10* | : -
I :
il #5@55@ *%é%éﬂ% YRV N
0L X™X 'é' o -ﬂ-*ﬁ:@ﬂ;
JLﬁ nk‘}k Lk 5N
E 4 OCPs BriE XU Fn3E B XU A7
Fig. 4 Cancer and non-cancer risks of individual OCPs
3 En B AR IS AR 10 A1 1, 1568 i Sk 4= He Xt

TANETE. H2HER L N BURARE, 22
MR S, A SRR
o R XILLER | BT | KT 2Ry
beF | TRPEN A RATE AN S0y T4 A 35 Bl
B2k
[1] LiYF, Cai DJ, Singh A. Historical DDT use trends in China
and usage data gridding with 1/4 by 1/6 longitude/latitude
resolution[ J |. Advances in Environmental Research, 1999, 2
(4):497-506.
[2] LiYF, Cai DJ, Shan Z J, et al. Gridded usage inventories of
technical hexachlorocyclohexane and lindane for China with 1/6°
Archives of

Environmental Contamination and Toxicology, 2001, 41 (3).
261-266.

latitude by 1/4° longitude resolution [ J .



5134 ¥ 5 #F 2 39 &
[3] Yang D, Qi SH, Zhang J Q, et al. Organochlorine pesticides in 4427-4433.
soil, water and sediment along the Jinjiang River mainstream to [17] %%&, BEX. BRIT=/AH X 1+ 35a ML AR 245 53 A Ak B
Quanzhou Bay, southeast China [ J ]. Ecotoxicology and RUESTEAN[T]. FREERR2E, 2015, 36(8) : 2954-2963.

(5]

[6]

(8]

Environmental Safety, 2013, 89, 59-65.
Gao J, Zhou H F, Pan G Q,

persistence of organochlorine pesticides in surface soil from the

et al. Factors influencing the

region around the Hongze Lake, China[J]. Science of the Total
Environment, 2013, 443. 7-13.

YuHY, LiFB, Yu WM, et al. Assessment of organochlorine
pesticide contamination in relation to soil properties in the Pearl
River Delta, China [ J].
2013, 447 160-168.
YuY, Li Y X, Shen Z Y,
sources of organochlorine pesticides (OCPs) and polychlorinated
biphenyls ( PCBs ) China [ J ].
Chemosphere, 2014, 114 136-143.

Tao S, Liu W X, Li Y,
contaminated surface soil as reemission source in the
Plain, China[ J].
42(22) : 8395-8400.
LiuJ, Qi S H, Yao J,

organochlorine pesticides in multimatrix sampling of the Hanjiang

Science of the Total Environment,

et al. Occurrence and possible

along the Chao River,

et al. Organochlorine pesticides
Haihe
Environmental science & technology, 2008,

et al. Contamination characteristics of

River Basin, southeast China[J]. Chemosphere, 2016, 163:
35-43.

Belstlde | EAAY ) IMNH, S J:/@Fﬁiﬁﬁ[:i*%ﬂ"ﬁ’m%ﬂ
2R EmaE ()], %f%ﬂ%, 2010, 31(29; 409-414,

Jiang Y F, Wang. X T, Sun Y Z; el al Re;idues of

_urgdnochlonnc Pcstlcldeb in urban 5011 of Shdngh‘n.{ J J,.

10

anuonmen,ta] Sqlence 2010, 31(2) ;: 409- 41“ " u_;.-"
~ il
Qu C K,‘ Albanese S, Chen W, et C_l_l-c’ eStats of
| organochlof?rie'peéticide contamination  in lhe Boils of “'fﬁe

F

r

[11]'

[12]

[13]

[14]

[15]

[16]

Campanian Plain=southern Italy, and coyrelanons ynh soil
properlles and qameer risk [ J]. Env1r0nmenkal Polluhon 2016,
216 500-511. — ' i ey
Pokhrel By "tong P, "Wang X P, et al. Dmtnhutlor’ﬁ %0urce§.,-"
andl. air-soil exchange of OCPs, PCBs and PAHs in urban'soils of
ijf)al[]] . Chemosphere, 2018, 200, 532-541.

Sultana J, Syed J H, Mahmood A,
the Indus
air-soil exchange fluxes and risk assessment [ ] ].
Science of the Total Environment, 2014, 497-498 . 113-122.
LiJ, Li F D, Liu Q. Sources, concentrations and risk factors of
organochlorine pesticides in soil,
Marine Pollution Bulletin, 2015, 100

et al. Investigation of

organochlorine pesticides from Basin, Pakistan:

sources ,

water and sediment in the
Yellow River estuary[ J].
(1) 516-522.

Sun J T, Pan L L, Zhan Y,

esters, organochlorine pesticides and polybrominated diphenyl

et al. Contamination of phthalate

ethers in agricultural soils from the Yangtze River Delta of China
[J]. Science of the Total Environment, 2016, 544 . 670-676.
Zhang J Q, Xing X L, Qi S H, et al. Organochlorine pesticides
(OCPs) in soils of the coastal areas along Sanduao Bay and
Xinghua Bay, southeast China [ J].
Exploration, 2013, 125, 153-158.
RERRYL, ARt SR, AR AREE DK A LR 25T
FZSIMARRHIELT]. RBERIE, 2013, 34(11) ; 4427-4433.

Qu C K, Qi S H, Zhang L, et al. Distribution characteristics of
organochlorine pesticides in soil from Daiyun Mountain range in

Fujian, China[ J]. 2013, 34 (11):

Journal of Geochemical

Environmental Science,

[18]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[30]

[31]

Dou L, Yang G Y. Distribution characteristics and risk
assessment of organochlorine pesticides in surface soil of Pearl
River Delta Economic Zone| J].
36(8): 2954-2963.

Willett K L, Ulrich E M, Hites R A. Differential toxicity and
environmental fates of hexachlorocyclohexane isomers [ J ].
Environmental Science & Technology, 1998, 32 (15). 2197-
2207.

Toan V D, Thao V D, Walder J, et al. Residue, temporal trend
and half-life time of selected organochlorine pesticides (OCPs) in
Vietnam [ J ]. Bulletin of
Environmental Contamination and Toxicology, 2009, 82 (4 ).
516-521.

Metcalf R L. Century of DDT[J].
Food Chemistry, 1973, 21(4) : 511-519.
Zhang C, Liu L, Ma Y,
ratios of DDT to identify the sources and fate of DDT in Chinese

Environmental Science, 2015,

surface soils from Bacninh,

Journal of Agricultural and

et al. Using isomeric and metabolic
agricultural topsoil [ J ]. Environmental Science &‘V_T'ééilrr.lology,
2018, 52(4) : 199041996. " F
Qiu X H, Zhu'T, Yao B,
current DDT jpollution in China[ J].
Technology, 2005 39(12) 4385-4390. .,

Li L, Lm J ‘(] Hu.J X. "Global inventory, lung mngc tmnsp@rt

et al. Contribution; ofd—zlit:.ofol.. to the

Envuonmemial Scxence &

and enwronmenta] distribution of dicofol [ J ]. Envnronmemal
Sciende & Technology 2015, A49(1): 212-222. *‘.u

Martijri*A “Bakker H ll§c|1rc{!lder R H. Soil pemslen(e b DDF;”
dleldrln,. and llindane over, a long period I J 1.- Bulletin, pf"-‘
anlronmeﬁal Conlamllnzptlon and Toxicology, 1993, 5¥(2):
1781844 o

Lee K T, Tanabe S, Koh C'H. Distribution of organo;zhlorine
pesticides in sediments from “;Kyeonggi Bay and nearby areas,
Korea[ J]. Environmental Pollution, 2001, 114(2) : 207-213.
Weber J, Halsall C J, Muir D, Endosulfan ,
pesticide: a review of its fate in the environment and occurrence
in the Arctic[ J]. Science of the Total Environment, 2010, 408
(15) : 2966-2984.

Shen L, Wania F. Compilation,

et al. a global

evaluation, and selection of
physical-chemical property data for organochlorine pesticides|[ J].
Journal of Chemical & Engineering Data, 2005, 50 (3). 742-
768.

U.S. EPA. Exposure Factors Handbook 2011 Edition ( Final
Report) [ R].
Agency, 2011.
Qu C K, Albanese S,

hexachlorobenzene and chlorinated cyclodiene pesticides in the

Washington: U. S. Environmental Protection

Lima A, et al. Residues of
soils of the Campanian Plain, southern Italy[ J]. Environmental
Pollution, 2017, 231(2) : 1497-1506.

U.S. EPA. Child-Specific Exposure Factors Handbook (2008,
Final Report) [R].
Agency, 2008.
Maertens R M, Yang X F, Zhu J P,

carcinogenic hazards of settled house dust I: polycyclic aromatic

Washington: U. S. Environmental Protection

et al. Mutagenic and

hydrocarbon content and excess lifetime cancer risk from
preschool exposure [ J ]. Environmental Science & Technology,

2008, 42(5) : 1747-1753.



HUANJING KEXUE Vol.39  No. 11

Environmental Science ( monthly) Nov. 15, 2018

CONTENTS

Emissions Inventory and Characteristics of NO_ from Cement Induslry «eseessereesesesemensnmmmeneninin JIANG Chun-lai, SONG Xiao-hui, ZHONG Yue-zhi, et al. (4841)
Emissions Inventory of Smoldering Chinese Kangs and Their Contribution to PM, s Pollution in Lanzhou City «+e+eesereeressesmeseneenssnennenens GUO Wen-kai, LIU Xiao, ZHU Yu-fan, et al. (4849)
Size Distributions of Water-soluble Components in Ambient Aerosol of Befjing «+«+esereereeesesserensimmininis DU Xiang, ZHAO Pu-sheng, SU Jie, et al. (4858)
Size Distribution Characteristics of Water-Soluble Inorganic Tons During Summer and Autumn in Zhengzhou + ZHAO Qing-yan, JIANG Nan, YAN Qi-she, et al. (4866)
Diurnal Variation of Dicarboxylic Acids and Related SOA in PM, s from Heze City in Winter MENG Jing-jing, LIU Xiao-di, HOU Zhan-fang, et al. (4876)
Chemical Source Profiles of PM Emitted from the Main Processes of the Tron and Steel Industry in China — «e=sesseeesessemmessenssemennsnsinsnsnen WEN Jie, YANG Jia-mei, LI Pu, et al. (4885)
VOCs Emission Inventory of Anthropogenic Sources in Jiaxing s-«+«ssssstsseesessesesssiunisnensiinininiiniis i HAO Huan, WAN Mei, RONG Yu, et al. (4892)
Pollution Characteristics and Health Risk Assessment of VOCs in Areas Surrounding a Petrochemical Park in Shanghai SHENG Tao, CHEN Xiao-jia, GAO Song, et al. (4901 )
Characteristics of Bioaerosols Emitted from WWTP with SBR Treatment Process ANG Kai-xiong, HOU Hong-xun, WANG Ying-zhe, et al. (4909)
Response of Chromophoric Dissolved Organic Matter Composition to Different Hydrological Scenarios in Large Futrophic Lake Taihu -+ SHI Yu, ZHOU Yong-qiang, ZHANG Yun-lin, et al. (4915)
Spatial and Temporal Dynamics of Floating Algal Blooms in Lake Chaohu in 2016 and Their Environmental Drivers —«eseeseeeeeeseereeees HU Min-qi, ZHANG Yu-chao, MA Rong-hua, et al. (4925)
Dynamic Changes of Nitrogen-Transforming and Phosphorus-Accumulating Bacteria Along with the Formation of Cyanobacterial Blooms —««+sessesreserssressenneneininineininsisnss s

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHEN Zi-juan, SONG Xian-fang, ZHANG Ying-hua, et al. (4946)
Effect of Silver Nanoparticles on Denitrification and Functional Gene Abundances of Sediment in Dagu River Estuary and Northwest of Jiaozhou Bay «++e+seereeerererereesmienensnniinennn
.................................................................................................................................................................. BAI Jie, TIAN Yan-zhao, SUN Peng-fei, et al. (4956)
Spatial Difference and Causes Analysis of the 3N of Suspended Particulate Matter in the Lancang River Basin «+-esessesseesesseesees TANG Yong-chun, XU Piao, YANG Zheng-jian, et al. (4964 )
Vertical Spatial Distribution of Denitrification Intensity in the Vadose Zone of Typical Sections of Chaobai River Alluvial Fan ~-«++++:++++- GENG Hong-zhi, HUAN Huan, LI Ming-xiao, et al. (4972)
Major lonic Features and Possible Controls in the Groundwater in the Hamatong River Basin +«++eteeeseressssenienenieimennenninneninenens ZHANG Tao, HE Jin, LI Jing-jie, et al. (4981)
Concentration Variations and Flux Estimation of Dissolved Carbon in Karst Spring of a Typical Karst Area =««-«+esseseesereeereneneen XIONG Bai-lian, ZHANG Jin-zhong, PENG Tao, et al. (4991)
Effect of Different Multi-pond Network Landscape Structures on Nitrogen Retention Over Agricultural Watersheds — «+esseoreseeresesnennenseennes LI Yu-feng, LIU Hong-yu, LIU Jun-zhi, et al. (4999)
Characteristics of Phthalic Acid Esters Pollution in Urban Surface Runoff in Shanghai, China LIU Yu-tong, LI Tian, PENG Hang-yu (5007 )
Impacts of Vegetation on Hydrological Performances of Green Roofs Under Different Rainfall Conditions +-«++«++++seeeeee GE De, ZHANG Shou-hong ( 5015 )
Adsorption of Phosphate from Aqueous Solutions on Sediments Amended with Magnetite-Modified Zeolite +++++++xesveeeevenesnsensnseens WANG Dan-he, ZHANG Hong-hua, LIN Jian-wei, et al. (5024)
Reduction and Oxidation of Mercury by Dissolved Organic Matter Under Anaerobic Conditions — «++s+ssssessrssesssmsessnsnnsenenenseneniens BIAN Yong-rong, GU Bao-hua, ZHU Bo, et al. (5036)
Photo-assisted Degradation of Sulfamethazine by Ferrocene-catalyzed Heterogeneous Fenton-like System —«ereeeseessereesesesneneens ZHANG Biao-jun, ZHAO Yao-yun-chuan, FANG Qi, et al. (5043 )
N, 0 Production Pathways in Partial Nitrification Based on Isotope Technology »«+«+++esrerereereersessrensnsisnneninssie s YANG Yu-bing, YANG Qing, LI Yang, et al. (5051)
Effect of Substrate Ratio on Removal of Nitrogen and Carbon Using Anaerobic Ammonium Oxidation and Denitrification ++«+:+++eseeeeee: AN Fang-jiao, HUANG Jian-ming, HUANG Li, et al. (5058 )
Simultaneous Nitrogen and Phosphorus Removal Characteristics of An Anaerobic/ Aerobic Operated SPNDPR System Treating Low C/N Urhan Sewage «++eereeeeeeseresesremenensnninennn
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU De-shuang, YUAN Meng-fei, WANG Xiao-xia, et al. (5065 )
Lab-scale SNAD Process in Wastewater Treatment Plant = ++««esveerressseessnsennsminieninimininiiiis s » LI Dong, CUI Ya-gian, ZHAO Shi-xun, et al. (5074)
Effect of Salinity on Nitrogen Removal Performance of a Pilot-scale Anaerobic Ammonia Oxidation Process and lis Recovery Kinetics -
............................................................................................................................................................ TANG Jia-jia, YU De-shuang, WANG Xiao-xia, e al. (5081)
Suppression and Recovery Characteristics of Pilot-scale ANAMMOX-ASBR System Treating Desulfurization and Denitrification Tailings from Thermal Power Plant ««+«+«sesserseseeseneneenees
............................................................................................................................................................ ZHANG Jun, YU De-shuang, WANG Xiao-xia, et al. (5090)
Impact of C/N Ratio on Nitrogen Removal Performance and N,0 Release of Granular Sludge CANON Reactor +#+-+eeereresreneeersencnennenes FU Kun-ming, JIANG Shan, SU Xue-ying, et al. (5101)
Impacts of Sludge Characteristics on Anaerobic Digestion with Microwave Pretreatment and Archaeal Community Structure Analysis *+++++*+ FANG Ping, TANG An-ping, FU Xing-min, et al. (5108 )
Determination of Heavy Metal Baseline Values and Analysis of lis Accumulation Characteristics in Agricultural Land in Chongging ««++eeereeeeeee WU Fu-lin, CHEN Li, YI Ting-hui, et al. (5116)
Characteristics of Organochlorine Pesticides (OCPs) in Soil Samples of Hanjiang River Basin, Southeast China = «++x+ssereeessesnerenssenencnneennes LIU Jia, DING Yang, QI Shi-hua, et al. (5127)
Occurrence and Distribution of the Organophosphate Esters in Soils of Mixed-land Use Area in Chongging City =«+«+sessessessesenessensenens YANG Zhi-hao, HE Ming-jing, YANG Ting, et al. (5135)
Degradation of a-HCH in Soil Washing Solutions with nZVI and Ca0, YAO Jing-bo, ZHOU Jie, WANG Ming-xin, et al. (5142)
Microbial Communities in Soils of Qingshuitang Industrial District in Zhuzhou - SHEN Li, LI Zhen-hua, ZENG Wei-min, et al. (5151)
Effect of Biochar Addition on the Diversity and Interaction of Rhizosphere Fungi in Manure-fertilized Soil + WANG Dan-dan, YANG Ze-ping, ZHAO Yuan, et al. (5163)
Effects of Returning Nitrogen by Biochar Loading on Paddy Growth, Root Morphology, and Nitrogen Use Efficiency ««++++essessereereen YU Ying-liang, WANG Yue-man, HOU Peng-fu, et al. (5170)
Effect of Particulate Organic Matter on Cadmium Uptake and Transport in Rice «+reeresrereeresemenensssniensiiininiii GUO Yi-xuan, ZHAO Xiu-lan (5180)
Effect of Fertilizers on Cadmium Uptake and Accumulation by Sunflowers -+ CAO Liu, YANG Jun-xing, GUO Jin-jun, et al. (5189)
Accumulation of Heavy Metals in Different Rice Varieties ++ LIN Xiao-bing, ZHOU Li-jun, WANG Hui-ming, et al. (5198)
Intercropping Arundo donax with Woody Plants to Remediate Heavy Metal-Contaminated Soil ZENG Peng, GUO Zhao-hui, XIAO Xi-yuan, et al. (5207)
Daily Variation of CO, Flux at Water-Air Interface and Analysis of Its Affecting Factors in a Typical River of the Three Gorges Reservoir «+:esveoveseeesesennesseennes LUO Jia-chen, LI Si-yue (5217)
CH, Emissions Characteristics and Its Influencing Factors in an Eutrophic Lake «+reereerereeersrernnermiinees SHANG Dong-yao, XIAO Qi-tao, HU Zheng-hua, et al. (5227)
Short-term Effects of Different Grazing Intensities on Greenhouse Gas Fluxes in Semi-arid Grassland +««sveoveseeesseressisenenenninn SHEN Yan, SUN Jian-ping, LUO Yu-kun, et al. (5237)
Effects of Plastic Film Mulching Patterns and Irrigation on Yield of Summer Maize and Greenhouse Gas Emissions Intensity of Field -+ LUO Xiao-qi, ZHANG A-feng, CHEN Hai-xin, et al. (5246)
Effects of Elevated Ozone on Biogenic Volatile Organic Compounds (BVOCs) Emission; A Review ererereresesesessnssinsissesiecncceeees FENG Zhao-zhong, YUAN Xiang-yang ( 5257)
Research Progress on the Sources of Inorganic Nitrogen Pollution in Groundwater and Identification Methods »«+«+sessereereeresenenensincncnneennes DU Xin-giang, FANG Min, YE Xue-yan ( 5266 )
Mechanisms and Influencing Factors of Antibiotic Removal in Sewage Biological Treatment ++«+«+xeeresseresesrsrssssnniniinies ZHANG Xiang-yu, LI Ru-ying, JI Min (5276 )



	组合
	封面
	中文


