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Pollution Characteristics and Health Risk Assessment of VOCs ln Areas
Surrounding a Petrochemical Park in Shanghai “ ~j.r?"
SHENG Tao', CHEN Xiao-jia’, GAO Song'", LIU Qi-zhen', LI Xue-feng3'; FU!Qing-yan'
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Shanghai 200240, Chma 3. Shanghai Xiangde Env1r0nmental Scmn(e and Technology Co! , Ltdy, Shanghal 200235, Cﬁlna)
Abstract To 1nvest1gdte the pollution chardctemstlcs v},\ro‘ldt.rl"e organic compounds (VOCs) in the v1cm-1ty of a petrochemical park the”
composition and cghcentration of VOCs was %ucge@sl Ly momtored by application of/a gas (hromatography flame ionizgtion detector i
the residential area 4 surrounding a petrochemlcal‘park in Sl}ﬁnghal in October 2017, 'Moreover., |the ‘maximum incremental reactive
method was eniployed ‘to. estimate the O,-formation poten-tpidl contributed by VOCs, and health risks were assessed. Results showed“that
durmg the obserthlon period, TVOCs concentrations, fanged from/16. 4 pg- ‘m ™ to I'94748 pg-m > with an average concentration of
40, Tepg- m 73 whereas the.average proportions'of alkanes, alkene/ alkynes, and aromatic hydrocarbons were 66.2% , 25.9% , and
7.9%!, Iespectlve‘ly The“diurnal variation offtotal VOCs concer'ltratlon showed a monomodal change, with a peak concentration of
127.9 flg#m  at 07400, whereas the TVOCs had an avérage ozone formation potential (OFP) of 249.7 pg-m ™. Analysis of OFP
indicated that trans-2-butene and ethylene were the most important species in ozone production with accountabilities for total OFP of
153.4 pg-m . Propylene, trans-2-butene, and ethylene were the key active species. Furthermore, health risk assessments revealed
that no significant health risks had been caused by hexane, benzene, toluene, ethylbenzene, o-xylene, and m-xylene.

Key words : Shanghai; petrochemical park; volatile organic compounds (VOCs) ; pollution characteristics; health risks
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Table 1  VOCs concentration level during the observation period and MIR
414 o pP5 . P25 . P50 . P75 . P95 . MIR(O3/_VOCl)
/pge-m /g m /g m /g m /g m /g-g™!
N 1.75 2.36 3.08 4.62 13.56 0.28
ke 1.73 2.35 3.44 5.18 14.87 0.49
ETH 0.96 1.66 2.99 6.18 26. 40 1.15
ST 0.51 0.80 1.39 2.61 6.70 1.23
2,2-ZHIFET 0.06 0.10 0.15 0.25 0.74 1.17
2,3-HIFET 0.22 0.39 0.60 0.96 1.81 0.97
1E ke 0.35 0.71 1.77 3.54 8.92 1.31
St 0.55 1. 06 2.75 6.32 17.62 1.45
Ik 0.09 0.13 0.20 0.38 0. 81 2.39
FH LI 0.04 0.08 0.08 0.51 4.89 2.19
2-H L gt 0.08 0.12 0.19 0.25 0.45 1.50
3-HFE ek 0.08 0.12 0.19 0.25 0.41 1.80
2,3- b 0.05 0.09 0.13 0.25 0.74 1.34
2, 4- b 0.05 0.11 0.20 0.40 1.06 1.55
PST 2,2, 4-=H I 0.05 0.10 0.18 0.41 1.14 1.26
2,3 ,4-=H R be 0.03 0.05 0.05 0.10 0.25 1.03
EC ke 0.25 0. 50 0.85 1.29 2.13 1.24
WO ki 0.06 0.13 0.24 0.57 2.06 o 35 .
HEIA O e 0. 04 0. 04 0.09 0. 10 0.19 770
2-FEE O 0.05 0.05 0.15 0.34 0.94 : 119%™
-k 0.20 0.59 0.85 1.22 1.73 A1 6l
E¥bE 0.05 0.10 | 0.10 1 0.20 9_}6’0
IEBEkE 0.07 0.15/ 030 0.87 21.07,# 4
2- Pkt 0. 10 0.1 © 1/ 0.36 0.89 .67 O
= 3 B =£0.08 0. 104 0.15 ¥ 21 0.36 .74
BT 0.06 0.1/ o0y & 037 0.78' ¥
’ sk 0.06 0.13/ 0.31 1.07 0768
P " 0.08 ot @\ oaug 0.49 20.61 %
T =k 0. 34 053" Lol 0.75 0.55 &
4 24 10.46 0.82 - 1.57 8.56 9.00
7 U 15 4.94 45,34 6.18 7.26 9.45 11. 66
P A L gpmdl s 00— 0 1 0.19 0.41 119 9.73
T MR- TR 0.157°  0.20 0.25 0. 44 1.23 14.24
R2-THhs 0. 60 0.71 0.81 1. 11 2.21 15.16
I - M 0.03 0. 06 0.09 0.17 0.44 7.21
-2 - P 0.03 0.06 0.13 0.22 0. 56 10. 38
FL-2- 1o 0.03 0.09 0.20 0.45 1.54 10. 56
SR 0.08 0.18 1.05 1.57 1.85 10. 61
1-C 0.04 0. 04 0.08 0.11 0.34 5.49
ZHR 0.38 0.73 1.10 2.21 25.65 0.95
%S 0.42 0.72 1.15 2.73 29. 81 0.72
g 0. 87 1. 40 2.23 4.21 8.20 4.00
V¥ 3 0.05 0.10 0.14 0.24 0.59 3.04
- HE 0.43 0. 66 1.04 2.02 4.96 7.64
&)/ %} -— F 2R 0.05 0.05 0.10 0.11 0.19 7.80
LI 0.28 0.49 0.90 1.59 3.60 1.73
1,2,3-=H2% 0.05 0.05 0.11 0.13 0.32 11.97
e 1,2,4-=H% 0.03 0.05 0.11 0.19 0.45 8.87
HER oo
1,3,5-=H2% 0.04 0.05 0.11 0.12 0.19 11.76
[B]-Z, 3L H R 0.05 0.08 0.11 0.27 3.49 7.39
X -2 3 H R 0.03 0.08 0.11 0.16 0.48 4.44
8- HEH K 0.01 0. 04 0.06 0.09 0.13 5.59
ERAR 0.03 0.05 0.11 0.38 4.05 2.03
USRS 0.03 0.05 0.11 0.11 0.16 2.52
fa-— 2% 0.12 0.24 0.39 0. 61 0.96 7.10
- 0.09 0.24 0.30 0.48 0.90 4.43




114 TS iR AR X E I XA, VOCs 75 YL AE R At e XU 4905

O -2-T Js, P50 43512k 6.18 . 1.10, 1.05,
0.82 F10.81 pg-m ™, HA MR PSO Sy Ml i
VOCs PP ; 5 F PR EE AR
Y, VREE S BRI 2R | 28 4B-H 2R A
WL, PSO 4Bk 2.23, 1.15, 1.04, 0.90
pgem . — B R AL L X KR VOCs EE YN
ZHE, IbESede™> 7 ARBFSEHLIX VOCs 24
Sy YR RAE S A T R A L X K VOCs B4 s
e AWy A, XA T T Xk RO B
VOCs'"™ "' | I X 32 1 AL T AL 4 B <
HE L[R]3 .

F 2l W sl 57 A Ao el DXCRN A8 32 38 P g
A7, SRR T VOCs 1R B L L ] 4.
4 [ S W sl 47 A b IR 32 3 S EE R R ]
(AR ZRIERFNTER) 1), 52 4k B X L3l 4 2
SHEHCE I, VOCs M- ME A 64. 4 pgom >,
AT AR B e 52, 3% . DS TR]RUTT T 4%
AR E R E , 2 PP ALY R ) (R Al
PETRE) T, WHEE SRR TR T
T Bt ek S 24 v By 46. 8 g -m IR KU A

PRI G ) 89.0% 5 M WIS KR I

BEAED RSP R] T AT W] 2% S SR
S S e el HE BRI 3 % e, T
Kt L 1/ ’

80

i

O &% B O HER

Il

60

20

Hehig/pgm™
=]
S E

BR AR AR ‘ MR ER
TR FET R
ARSI RGN T 10 WAt
4 MWBERFRET VOCs &R REMER
Fig. 4 Concentration of VOCs under different wind

directions during the observation period

VOCs 2541535 1 vk B A8 AL UL IR 5, 08 00 34 1]
VOCs Sl 32 52 3L PR AR AL RRAE W F 43 )t 30
7E 07 :00 F111:00. 7E 06:00 ~07:00 VOCs &4 3
FREGIGE - F, 0700 24 K ok B ey, W {E M
FEH 127.9 pg-m ™. 0800 ~10:00 B &,

VOCs B BEFE 1100 H B AN (E, WEH
70.6 pgem . A VOCs 47 15K F, 06:00 ~
07 ;00711 11,00 =¥ JE VOCs e ki B2 A %5 K T+
1, BE & - XV B 43 A 90.8 pgem Y Al 51,0
pegem L X AR B R X HE R AL B 4
AT iR W S5 A =30 Bl B s A K.

140

120

100

80

60

e /ugm™

40

20

=

02:00 =
03:00 =

1 (o'clock)

ES5 WHHE VOCs SANBRREAGERL
Fig. 5 Diurnal-variation of VOCs during the 'observqtj.shﬁr:.i;eliod

VOCs [FAEFH - WBvE 455 2 A 2 bl 4
IO CAE T, AT 1 3 8 1R 45 bl ok 4y i
S/ 122 T AE /53 e FIE /5% Tl Peaivon
*Ea‘é,%éﬁz%ﬁﬁfjiﬂ_;fufo. 99(P <0.01) , 0.98(P <_
0.01) F110.62 (P[< 0. 01 )", 7145 St o B £
FO R e AT EET 19 VOCs St R 504

e/ FER (B/T) (1) HLAE R A% 11X VOCs
(ORI, 8RN B/T AF 0.5 (FRBLL) B VOCs

EERIE AL RSN AL THE; B/T NT

0.5 HF VOCs 3= B34 5 0 v 7 45 2 PR . 00 0 ek i)
BN B/T W9 F-X9MH Ky 2. 19 £8. 17 (&), i8]
ZHLIX KA H VOCs 2 A7 Ak T3l £ 138
Bl 4 B A HER AL A 5 .

25t/ L (E/A) HAB AT LA A7) 25 440 W < A
etbgis > 20 Horh 2O IR R R iR, i
CHERTETERAR ; T LSRR, i
VEFE g N W HBIE FE, DL E/A B LR B B
B FFE & BN M X 4 E/A 9 HCAE S Y ME A
10. 66 £55. 55 (AR , & T — IR X KA A LE
{E(0.98 +0.68) "™ F3pr i Wl 5 42 < b Y L (E
(0.47 £0.26) | FHIZHIX KR VOCs HIZH
IR SSTi S e X e
2.2 VOCs Wy R i # o b

NI 35 6] S 27 OFP fy 249.7 wg-m ™, Bike,
I | RN Bk 1) V350 S8 B FEXE OF P ) Bk W,
Bl 6. Prfml g1, SF B9k B AR A M . B (17,5



4906 AN 53 Bt 2% 39 #%

pgem ) XF OFP (1) 5 ik i &, & 8 T 153.4 TTRR B = R, 5 — Bk X R A H e B P
peem >, XF A OFP [ BTHk % 61. 4% 5 TTlkILIR  VOCs WP ( 8 2K | FEMZ 6% S i1
(R ER, ERIMREE R 16.6 pg-m P EEHEBREXT  BRBAES.

OFP Ay TTHk M 53.2 pgem ™, TTRAR A 21.3% ; F 2k 537 @ OFP
T B B R R (39. 6 wg-m ) X OFP AY BTk A ETH EFMH & ki

43.1 pgem ™, TIHRR N 17.3% . FWIZH X KK W2TH P 8605
v v o Y [ X
VOCs T FE B 0 R | ke s ke, Xt A ==t

SR e 00

OFP MTTIRFIKEI T 82.7% , RCHIOIEIEALSY. - feomm 100

[ 1.76
@ OFP &3 ¥ R e 1
Zlm W 16.9
B2-TH 5153 201
it B ss T 3762
0 20 30 60 80 100
HeBE. OFP/ugm™
7 WAEAEX OFP SI#kE K RIAT 10 1 VOCs ##h
Fig. 7 Species of VOCs with top 10 contributions

Tk Tl

i ) i to the OFP during the observation period
0 50 100 150 200

W OFP/ug VOCs 3 J 5 OFP (19 Pearsin P d 5
6 WMHAIE VOCs &HS FHRERI OFP E’\Jﬁﬁt%f‘ﬁ 0.99(P <0.01)5=VO0Cs 734 MIR 24 2. 90 g‘g* ,
Fig. 6 Concentrations of VOCs and their contribution to“QFP' ]:J‘ZA # E]/J MIR ( 3.04 ) %ﬁk j‘:’ ?éé ]E l_ A ét}’% I_’J ﬂ:

in the atmosphere during the observaf%_gn period : 2013 Er:}_‘_)”qj L\;bjja’::j(—h VOCs E]"J—TFAi/_,J MIR 2.‘5} .ﬁé
WA YIRS OFP SRR /NR B L 0 OFP ek, B X 4 Y VOGs FATHE R ) 162 T R £,

HEAT 10 rbisi (141 7) | ks 6 el izimnzmﬁ%o%ﬂ%ﬁ HFRAK 10k

Lekasy it Zﬂz fE44 w7 10 E’J%?FFX.‘P’E“ PP B’JJ, RN LI 1 | &
k55 5 T 74, 400 ﬁ%ﬁmmmwﬁ% B, 2.3 @@ﬂ, o Ve g
OFP T BRI 76,2 jug-m 3, Hu - T, RBFGEHT R 119 57 R VOCs Byl Tk,

omomm 20,1 e . 2985, L 41 ﬁﬁﬂi}« U N Jﬁﬂmm/ﬁ R T U.

Bap% #szm\ WFi-2- T4 9E T 4t ﬂl&-%/ S. EPA A A B F A S5 4. X Eikis )
Uw‘ﬂg‘ OFP iy STk 4% 1 16,9, 13.8, 13.4, {9 HQ #AFHFE (1 8), HQ J 5 9 4 (2. 19E -
10.5.10.5.8.6,8.3 fl17.4 wg-m . fMLAT, 9 01), HAKAI N2 (2.01E —04), HI 2. 40E -
W5 R-2- T M S Z X R VOCs Wit OFP 01, 5[ P4 H At b X AR He Ak T 457K S, — ik

1.20E+00
—_— —_— i1 —_— I
8.00E-01 |- m— R s 05 i R
g
4.00E-01

AL WX XK | K AR | BREZGIRX | WK | WK | K | SRE K

RS

IR x| M IEr] M| OBIM | L | MREE

8 7 I % [ A S EL At 3 X 4R B XUR R 1 O

Fig. 8 Health risk research in this study area and other areas



11

B IR TR X 7 X3, VOCs 15 G K f e XUG:

4907

HFEERELE 1 LUFEE, 15 QWA 260 A {4 (gt e i
AR 55 LRI, ARWFIE Xk Ot AR

LR AR AR/ Ao - 2 () i B XU 5
N A TN T3 R 26 E R R 3 3B E 2009 4F BT
BT X R 1 I W AR A5 5 % A P e R RS DT
Tk

8 JIT B 4% (1) 4% Hb X A9 HI 7E 1. 22FE - 01 ~
9.65E — 01 Z (0] | 4R 0 KU A8 206 Ak
fat B B B 4 . B RE IR 45 287 M IX 7 HI /5 T3
Ml X, R B XN A2 X HE 23514 4. 74E - 01
F19.65E - 01; HI AR M ETTERIX, HI A
1. 22E - 01. [k E 48 10 HQ 5 & A M ]/ -
Ah, HAth s [X HQ B X k.

3 it

(1) WA E VOCs H FEZ A 43 Ik lz, 1
AR T 66.2% , EEREIENARE, Lkt IET
Jot . S ICBERIIE BESE C2 ~ C5 W1, AR BT HLIX
VOCs B 4145 Fl ) FlES AF 5 77 T 4% 1 M 1%k <.
VOCs M AR WA, R W% X 32 44 Ak
THIBLEN 4 R HE I [R5 . 24 Ezﬁj'm lﬂm?
R BT AT || VOCs 3 mr%mﬁfﬁﬁn
majrmm 52 3% Egﬂméﬂﬁj\#ﬂ%ﬁx BT A
maﬂmF%’adzﬁmm 89.0%. %%Hﬂiﬂcl lgfh_
HRVOGs 1 B 5r i ke

(2) 17i1ﬁ X VOCs (t) 7 £ OFP % 2497
pe-m 1, M/ HUE . SRR BEEXT B OFP 1Y 5THk
Tk 61. 4% | 21.3% M 17.3% , Hibks . -
2-THs . LA R TS 4153, VOCs -3 MIR 24
F2.90 g-g”, ULHIZHLIX 22K VOCs HA
R Ak 2 S 17 3

Q)iE AR XSSP Ok, K, FR,
JOR A=W RN ) /- 2R HQ TR LR
2.01E -04 ~2.19E - 01, HI X T /& ERifl, £
TZHL X RS 25 5 VOCs il e XU 2 /00.

B SRS TIT PR W I e R I TR Ui
BRI SCF 1 5 S O L
CEE ¢
1] AE W, Aok, Wik, o ks g

[J]. 5 REE 2014, (1) 58-61.

Hao J M, Li H H, Shen H B. Process and prospects of China air

pollution control[ J]. World Environment, 2014, (1) 58-61.
[2] Cocker I D R, Mader B T, Kalberer M, et al. The effect of

water on gas-particle partitioning of secondary organic aerosol ; II.

By i 5 e B2

. I TR ol 50K
S VOGs. - L la L~

[4]

[5]

[6]

[8]

[9]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

m-xylene and 1, 3, S-trimethylbenzene photooxidation systems
[J]. Atmospheric Environment, 2001, 35(35) ; 6073-6085.
Liu W T, Hsieh H C, Chen S P, et al. Diagnosis of air quality
through observation and modeling of volatile organic compounds
(VOCs) as pollution tracers [ J].
2012, 55 56-63.
LiuT, Li TT,

Atmospheric Environment,
Zhang Y H, et al. The short-term effect of
ambient ozone on mortality is modified by temperature in
Guangzhou, China[]J].
59-67.

Chen P F, Quan J N, Zhang Q, et al. Measurements of vertical

Atmospheric Environment, 2013, 76:

and horizontal distributions of ozone over Beijing from 2007 to
2010[J]. Atmospheric Environment, 2013, 74; 37-44.
Huang J P, Zhou C H, Lee X, The effects of rapid

urbanization on the levels in tropospheric nitrogen dioxide and

et al.

ozone over East China[J].
77 ; 558-567.

20164FC FPIEFRELRBL A ) (F3%) [T].
45(11): 35-47.

JEFSE, R, AL RARIEAE [ M].
AU AR A, 2006. : ‘
Smith M T #Zhang L P. Biomarkers ofleukem]a u§k-' benzene as
a model [ J]. 1998 106
($4):937- 946 r F an
bponrmg ‘A Flhplak W, \ Ager C, et al. Analysl,\s' of volaule
organic cnmpounde (VOCs) in the headspace of NCI HJ,656 _I.ﬂng

Atmospheric Environment, 2013,

BRI, 2017,

(%:b‘ﬁ). it

Environmental Health Perspectlvcs

cancer; cells[]}' Canq.er qumdrkers 2010, 7(39 ; 153z161.
m&,*éé R I HE 4‘? A T L 5 T Y i 7 YOCs,

%ﬁPZQEEd?ﬁﬁtﬁ%JJ TRHRLE 2016 37 (11): 40§4
4102.
Gao S (AHIH X, Fu’ (5 Y, et al. Chalaclerlsllcs dnd source
apporllonment of VOCs of high pollution process at eHemical
industrial area IFin winter of China[ J]. Environmental Science,
2016, 37(11) : 4094-4102.
Liu Y, Shao M, Fu L L, et al. Source profiles of volatile organic
compounds ( VOCs) measured in China; part I[J].
Environment, 2008 , 42(25) : 6247-6260.
EIE, R, BIRMG, 4. FEIEL AL T pE XA R A
VOCs T5YAFIE[ J]. FREEFRIE, 2018, 39(2) : 525-532.
Mao Y, Li G, Hu T P, et al. Characteristics of VOCs pollution
in the winter atmosphere of a typical petrochemical industry park
[J]. Environmental Science, 2018, 39(2) : 525-532.
WESE, £FH, B30, 4F. FETALPE X VOCs JAR A B4
FeAREARRL D). BRERL:, 2018, 39(2) : 511-516.
Wu L D, Wang X Y, Yang W, et al. Ozone formation potential

Atmospheric

and priority species of VOCs in an industrial park [ J].
Environmental Science, 2018, 39(2) . 511-516.

Carter W P L. Development of the SAPRC- 07 chemical
mechanism [ J]. Atmospheric Environment, 2010, 44 (40) .
5324-5335.

ATIRIE. KA R A L (VOCs ) A U 5 A AT 5
[D]. dbxt. demtkeE, 2005.

BRI, 22N, BEE, 55 FAimb TR XA VOCs 15044y
TEBCKWEMET[ )], HEERF:, 2018, 39(2) : 517-524.

Hu T P, Li G, Mao Y, et al. Characteristics and source
apportionment of VOCs of a petrochemical industrial park during

autumn in China[ J]. Environmental Science, 2018, 39 (2):



4908 I A 39 &
517-524. of Guangzhou, China[J]. Environmental Science, 2013, 34
(18]  WRIKUT, IR, FLIm, 5. FHETHTIIX VOCs M4E LR (12) : 4558-4564.
AR LR VAL 43 [ 1], AL 24, 2012, 32(2): [26] Z=AF, ML, JEREET, 55 AR RAIRE VOCs 15 YLk
367-376. FALHEFRREE TN [ J]. HEERMF, 2018, 39(2) : 576-584.
Chen C H, SuL'Y, Wang H L, et al. Variation and key reactive LiY P, Tang Y, Fan Z Y, et al. Pollution characteristics and
species of ambient VOCs in the urban area of Shanghai, China health risk assessment of atmospheric VOCs in Chengdu [ J .
[J]. Acta Scientiae Circumstantiae, 2012, 32 (2): 367- Environmental Science, 2018, 39(2) : 576-584.
376. [27] Zhang Y J, Mu Y J, Liu J F, et al. Levels, sources and health
[19] ZERA, Btmi, HAIIEE’:, & RO X E SE LA L risks of carbonyls and BTEX in the ambient air of Beijing, China
PI(VOCs) BTRMNT[ 1], HEERE2FHR, 2010, 30(5) : 926- [J]. Journal of Environmental Sciences, 2012, 24 (1) 124-
934. 130.
Cai CJ, Geng F H, Yu Q, et al. Source apportionment of VOCs [28] Carter W P L. Development of ozone reactivity scales for volatile
at city centre of Shanghai in summer [ J ]. Acta Scientiae organic compounds[J]. Air & Waste, 1994, 44(7) . 881-899.
Circumstantiae, 2010, 30(5) ; 926-934. [29] #RE, XREER, TR, %. I TARFIIBEX VOCs (1975 444
[20] NG, BTN A R YA B (VOCs ) HECE 58T e SR RS PR [ J]. BRBERL2A5240, 2015, 35(9) ; 2701-
[D]. dEx: JEEURF, 2013. 2709.
[21] Barletta B, Meinardi S, Rowland F S, et al. Volatile organic Xu H, Deng J J, Xing Z Y, et al. Pollution characteristics and
compounds in 43 Chinese cities[ J]. Atmospheric Environment, health risk assessment of VOCs in different functional zones of
2005, 39(32) : 5979-5990. Xiamen | J ]. Acta Scientiae Circumstantiae, 2015, 35 (9):
[22] Duffy B L, Nelson P F. Non-methane exhaust composition in the 2701-2709.
Sydney harbour tunnel; a focus on benzene and 1,3-butadiene [30] TFERUE, KkARHE, 9Kﬂ, 25 SN T R § FF‘_,VOCS E'Jﬁ‘m‘
[J]. Atmospheric Environment, 1996, 30(15) ; 2759-2768. FEAE S il BRSSP [ 0], AR AR }[i , 2,.(-11"4;- 23 (9):
[23] Touaty M, Bonsang B. Hydrocarbon emissions in a“highway 1438-14441 A '
tunnel in the Paris area[ J]. Atmospheric Environment:;r2000, Nan S Q, Zhang L Ly, Zhdng D, et al. Polluuo.rl Cm}yhtm and
34(6) : 985-996. health nsk debessment] of VOC@ in ambient airfdn th‘ﬁgzhou[]]
[24] FEAADE, AL, sk, 45 Hld]iﬁFﬁk*ﬂ??’iﬁ%‘ﬂ/a A Ecology‘, and Enlynonmental Sciences, 2014, 23 (9,)._" l{ﬁg-
%E’J%ﬂi&ﬁ%ﬁﬁﬁﬁw 1. FRIEFRLEBSY 2OQ6, 19(6) - 1444.f ¥ e
7580 B TiVY =7 2L 53 m’)uﬁf ﬁnﬁzx%%@m V5 YL AE | ﬂé%ﬁ&ﬁ%ﬁ%w@
 Wang B €, Shao M, Zhang Y H, et jal. #Af : (D] WII WL oo, 2007. T R .
" organic compou‘nds and its emission facto” from cny vehlcjes [32] Choi E; Choi K, Yi § M. Non-methane hydrocarbuns in thc
[J]. Regearch of Environmental Sciences, 2()06 19 ( ) '75- atmospher;:f a Metropollitan City and a l)ackground Site in __!‘puth
4 =80, ! Korea: sources. and health risk potentials [ J ]. Atmt)sphenc
[25 Ik 7";? =7, f;aqﬂ S TN T ubﬁjzl:}?r E*P‘:F‘fiﬁ Environiment, 2011, 45(40).:.7563-7573.

%m%mﬁ %?E%ﬁiﬂ%xwﬁ)ﬁﬁm fwﬂﬁff 20r§ f/f“ [33]
/ 34(12) 4558 4564

LlL, Li H, Wang X Z,

!
health risk assessment of atmospheric VOCs in the downtown area

et al. Pollution characteristics and

Dutta C, Som D, Chatterjee A, et al. Mixing ratios of carbonyls
and BTEX in ambient air of Kolkata, India and their associated

health risk [ J ].
2009, 148(1-4) . 97-107.

Environmental Monitoring and Assessment,



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


