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Abstract ;, Regarding furniture manufacturing, scholars l'éave only! studied the sources S of VOCs in the spraying process, yet thé main
concein is the release’of VOCs after the completion of the mdnufdcturmg process andits 1mpdct on indoor air quality. Therefore, in this
study | the sources of VOCsfor the entire proclfs of furniture. manufd(’turmg were explored and probablh%tl( risk models were improved.
Then; the oarrunogemclty and non-carcinogenic health risks=to workers at nine workstations in a furniture factory were evaluated via a
Monte Catlo simulation method, and the sensitivity of each exposure parameter was analyzed. The results are as follows. The various
types of paints, diluents, and curing agents used in the process of spraying primer paint and spraying surface paint release VOCs, such
as benzene, toluene, xylene, styrene, butanone, cyclohexanone, butyl acetate, and ethyl acetate. The glue used in the leather pasting
process, the glue process, and the viscose process generates VOCs, such as dichloromethane and ethyl acetate, and the paint remover
used in the cleaning process emits dichloromethane. The carcinogenic risk at each station was more than 10 “®. For benzene exposure,
the probability of exceeding 10 ™ was greater than 95% for all stations, excluding SWB, SWP, and CWP. The carcinogenicrisk of
workers exposed to benzene was the highest at SWS, at 3.07 x 10™® +1.73 x 10°, and the carcinogenicrisk of workers exposed to
dichloromethane was the greatest at SWL, with a value of 5. 14 x 10 ™° £2. 70 x 10 "°. The only non-carcinogenicrisk greater than 1 was
to SWS workers. The parameters that had the greatest impact on the carcinogenic risk assessment were exposure day (ED),
concentration (C), exposure time (ET) , and exposure frequency (EF). In the non-carcinogenic risk assessment, the most influential
variables were ED, ET, and EF. In addition, concentration also had a significant impact on the evaluation results.

Key words: VOCs; furniture manufacturing; source; carcinogenic probabilistic risk ; non-carcinogenic probabilistic risk
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Table 1  Instruments and methods for VOCs collection and analysis
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Table 2 Cancer slope factors and reference concentrations of five VOCs
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Table 3 Values of parameters in assessment of health risk caused by VOCs
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Fig. 1 Carcinogenic risk caused by benzene and dichloromethane
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Fig. 3 Carcinogenic risk sensitivity analysis for workers exposed to benzene and dichloromethane



680 AN 5%

B 39 %

K4, #E(SWB) , HE (SWO) | BIIRE (SWP) |
W5 TATAS (SWS) FIHK A (CWP) TSRS #5 K i 2
BR IR R 2 GG 2T Al (ED) | Coy . 22 BRI [H]
(ET) . Cy BEEHHR(EF) | Cypps Copye, BURE
5 91.99% . 23.90% . 21.50% . 11.66% .
9.79% . 1.20% ., 0.51%. H, &K (CWP) 832

B 7 G W e 69 AR BUE B, €y B BURE

91.99(341{i1)

B4 AT BRI i7 i~

|
Fig. 4 Non carcmogemc risk sensitivity analysis for eaﬂh blallon 1

2.2.4  AWEEAT [ & ¢ -
Ar 7% 2 ﬁﬂn&ﬁﬁ#%mm
m$ﬂﬁwwr&wu%a%#@%mwu $m
GEALK L2 R . fy e e P i e
p ﬁﬂAA&@mAzmgﬁv%gmﬁgﬁﬁ
WM%W JextHbge o i g/

8.07%. 5 iR 5 NT i T AR, Wk
(SWL) . Wi (IFR) | W (), IFS) | BEH (i
J=, CFS)4 AT AL TN H A2 3 — G W e i iy AR
o KUK, BRI KIS BRI Ny 5 8 R 2 i )
(ED) | C-ypy . ZEENI(ET) | ZEEMIHE(EF),
B RE oy N 84.27% . 45.33% . 19.75% .
8.53%.

34.2?{41{1'[1

ﬁ%ﬁﬁi?mﬁFﬁmm o Iﬁ%vmhm
u%éﬂéﬂﬁ»*ﬁﬁ,kﬂf* I4154ﬂﬁﬂf%ﬁzmﬁg,

ﬁﬂ@kﬁ%%%Lﬂ@% M E AT 32
m?iﬁﬁﬁﬁﬁiﬁv REERES L TP s
V&hﬁ#ﬁmiwmsrﬁﬁﬂﬁﬁiﬁ'ﬁ¢
O B K E 358 46 R b 230k 7 L VOCs i

%@hﬁﬁ%%%ﬂ%ﬁﬁﬁﬁ ML#$ﬁ%ffﬁ“.ﬁ%ﬂfTUWMﬂ$Em SO B

ETIEﬂj?Q A, 30T BRI 25 FAEAE — R B 58
Ve, S5h, AR H 52 UL AT RE Ok [ 2% SF A RIC.
USEPA $2Ht /Y SF Fl REC J2& I 35 I 1 38 % 20
m’-d”", KEH 70 kg AR A —A AL 2EY)
J A AR AR . AR A v [ B 2 R S 8T
A E AR I K R 15.7 m-d ™', USEPA &
SCAY I R O S PROR A 25 5, X
W n] B2 HE AN e 1
2.3 FEw R A L

(1)@%»@[@%\ BRI, & T T ARE
S ARG B M 10 0. X SRR R R = A
X%, BBCRAME VOCs & K IE TR

(2)BRURHA AN, RET fEM B | WUk, w8
2. KRR T AR A 7R A VOCs, oAb iz o S
MRS (BRI L MRS (RF)T) AL TN A B XU
YB3 5. 14 x107° 3. 13 x10°° . 3.43 x10° |
3.72x107°, B AE 3 x 10 LA b SR AE W5 IS i3

PEB B A e b BEAS T TR A LR, L
W/ VOCs FOHEL.

(3) T IRES R R MO e, AR T3
TSR, SFHIME N 3. 04 x 10, ZBEE LT
PR G, LA VOCs HERL, XS TAb L.

(4) FZET NI, TR RORGR)45 25251k
IR A EAL i G, DOZ SR HE, 324
T, REATE Ok 2 i itk e A P T A= v 2 Y I 2
PEMATHLR. 4, T TAEMGER T AR T
K VOCs, FRTEBR AR KU, 0 12T 2 A B
P, I E s S T, e X aLE
RORE TAE A4S T A7 T A THROY f R G A

3 Hig
(1) A E LR, ST BBERSEE | Wi

B TP 25 P | i R0 M [ AR 50) 22 7 A
HIZE, R KM THER, 3RC, 2T B,



2 3 P Fm M5

F AR VOCs FR IR B B PRIE (e KU AR 681

LR TBESE VOCs, SEART BN R Ty | kT iy ms
WU | ) ARG 0 04 57 B AR I K 2377 4R
THEWE. CBROERS VOCs, )T METE T Y H
M 2= 4 A BESE VOCs, 74b, fh#
i A AR RIS B 047 v bl A WL R R A1
A Fh VOCs.

(2) 45 1A TN B0 KU {8 3 52 X0 $500E &5 45
fii, B¥EE 107°, BRBE T RO | BUKEM
WA T4, He & T 10 MRS KT
95% , (HIA AT 107, WA TR 2R B0 XS
R, H3.07x107° £1.73 x10°°, Wiz T AR —
S ot B0 WU e K, M 5014 x 107° £2.70 x
107°. & T T AR AESORE AR 5/, R It g
T RSO XS KT 1.

(3) X2 1 3850 DRI 52 i A K 1) 2 8 S 0k
MR B RmE (ED) . HREE (C) ., MW R
(InhR) . ZFEEE](ET) | 2R (EF) , SUSE
Gy K 73.66% | 43.87% . 34.57% . 14.39%
7. 46% i A f g, BUREE N - 16707%

BERBURNE 3BT 25 L 5 AR Bl PRk A, Xt
ﬂkiﬁwﬁﬁm* ES AL ONIES o = (VPR z‘%a@
H%TIEH(ED) % %A (ET) | %%%?/EF)
52307 ey
[1] IsuFcC, Mukherﬂ“e B, Batterman S. Modehn.g and analysﬁ of

+ personal expo%ur?% to VOC mixtures uﬁ;‘ng Pnpulai [J]
Envitonment Intérnational, 2014, 63 236- 245

[ 2+ Rolir A C., ThP health significance of gaq and pafticle _phme ___.-r" '

! terpéne 0x1dallon products; a review | J 1. Envitotiment
International, 2013, 60 ; 145-162.

[3] R, 2k, B, RE VOCs (9 HERCHE F B 4 i x¢
FEWRIT[T]. HEERI, 2013, 34(12) : 4756-4763.

Wang TY, Li Q F, Lii Y L. Characteristics and countermeasures
of volatile organic compounds ( VOCs) emission in China[ J].
Environmental Science, 2013, 34(12) : 4756-4763.

[4] GongY, Wei Y], Cheng J H, et al. Health risk assessment and
personal exposure to Volatile Organic Compounds ( VOCs) in
metro carriages—a case study in Shanghai, China[J]. Science of
the Total Environment, 2017, 574 . 1432-1438.

[5] WangHL, Nie L, Li J, et al. Characterization and assessment
of volatile organic compounds ( VOCs) emissions from typical
industries[ J ]. Chinese Science Bulletin, 2013, 58 (7). 724-
730.

[6] b, M, RIGH, 55 0 TX MBS S Y VOCs
TGUHIE BORIRARAT ()], FRIERE, 2016, 37(11) : 4094-
4102.

Gao S, Cui H X, Fu Q Y, et al.

apportionment of VOCs of high pollution process at chemical

Characteristics and source

industrial area in winter of China[J].
2016, 37(11) ; 4094-4102.
[7] AnTC, Huang Y, LiG Y, et al.

Environmental Science,

Pollution profiles and health

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

risk assessment of VOCs emitted during e-waste dismantling
processes associated with different dismantling methods [ J .
Environment International, 2014, 73, 186-194.

Wei W, Cheng SY, Li G H,
organic compounds (VOCs) emitted from a petroleum refinery in
Beijing, China[ J]. Atmospheric Environment, 2014, 89 358-
366.

BREAR, BEAR, 200, A JERCT AL A R Ak VOGs
HERORAMRHEL ], T EBREERE, 2015, 35(2) : 374-380.
MoZ W, Lu S H, Li' Y, et al.

volatile organic compounds ( VOCs) from typical solvent use

et al. Characteristics of volatile

Emission characteristics of

factories in Beijing[ J]. China Environmental Science, 2015, 35
(2): 374-380.

Weng Z H, Mudd G M, Martin T, et al. Pollutant loads from
coal mining in Australia; discerning trends from the national
pollutant inventory (NPI)[J]. Environmental Science & Policy,
2012, 1920 78-89.

He Z G, Li G Y, Chen J Y, et al. Pollution characteristics and
health risk assessment of volatile organic compounds emitted from
recycling workshops_.[ J].
Environment International , 2015, 77; 85- 94 ™ -

Wk, TH, BN, . K2l g feiin
WG Y A R gl BE KU [ 7], FRBTRE A 201;, 34712) .
4577-4584. | =

Tan B, Wang TY, Panng et al. Pollution; chdrqp{crlbllcs dnd
health risk a@@essment of atmospheric volatile organic mepogndﬁ
(VOCS) in peshudc %(tory[.]
34( 12)., 4,577 __4584 A r -
AL, A, B, A Rl VOCs HE RS
ﬁéﬂﬁﬁ J%Hl ﬁm[l]. AR IR, 2015, 19(4‘)’}
177186, ”
Zhou!J B LiY Q Hong G, et al. Characteristics and health risk

assessment of VOCb emitteds from pharmaceutical industry of

different plastic solid waste

Environmental Sclencg, 2013,

Shijiazhuang city[ J]. Asian Journal of Ecotoxicology, 2015, 10

(4) . 177-186.

M7s, 2080, BUKIE, %, MAaHLIAEFIE R T VOCs M4
B R AR OB T]. RESHEE, 2017, 17(1)

314-320.
Tian L, Wei W, Cheng S Y, et al. Source profiles and ozone
formation potential of volatile organic compounds from the use of
solvents in typical industry [ J ]. Journal of Safety and
Environment, 2017, 17(1) : 314-320.

L, HERE. FEREIT VOCs TGP RFAESM T 1], HhbE
I&, 2017, 35(5) : 82-86.
Hong Q, Chang H H. Pollution characteristics analysis of VOCs
emitted from furniture painting industry [ J ]. Environmental
Engineering, 2017, 35(5) : 82-86.
RFM, 50, AR, 5. BRIL=MMHIXTE L VOC Hiik
TGS B [T ], T EFBERA, 2011, 31(2): 195-
201.
YuY F, Lu Q, Zheng J Y, et al. VOC emission inventory and
its uncertainty from the key VOC-related industries in the Pearl
River Delta Region[ J]. China Environmental Science, 2011, 31
(2): 195-201.
AR, B, mE KA A & YEA DL A FE U
PRI, FREEREE, 2013, 34(12) ; 4565-4570.
Zhang Y, Wang X Y, Gao S. Health risk assessment of VOCs



682 A 39 &
from a furniture mall in Tianjin [ J]. Environmental Science, atmospheric volatile organic compounds in urban-rural juncture
2013, 34(12) ; 4565-4570. belt area[ J]. Environmental Science, 2011, 32 (12) . 3566-

[18] Miao Y F, Deng F M, Chen Y L, et al. Detection of volatile 3570.
organic compounds released by wood furniture based on a [31] e N RIEFIEFEGEPE. PEABRREZES TN ORA
cataluminescence test system[ J]. Luminescence, 2016, 31(2) . By [M]. duat. S EREREH AL, 2013,

407-413. Ministry of Environmental Protection of the People’s Republic of

[19] Xiong J Y, Zhang P P, Huang S D, et al. Comprehensive China. Exposure factors handbook of Chinese population[ M].
influence of environmental factors on the emission rate of Beijing: China Environmental Science Press, 2013.
formaldehyde and VOCs in building materials; correlation [32]  E58&, BUNIE, XIOF, 45 BREE(d R XU P73 1 R
development and exposure assessment [ J ]. Environmental BBESEARVI[T]. WER2EES, 2009, 22 (10); 1164-
Research, 2016, 151, 734-741. 1170.

[20] KangJ, LiuJJ, Pei J J. The indoor volatile organic compound Wang Z S, Duan X L, Liu P, et al. Human exposure factors of
(VOC ) characteristics and source identification in a new Chinese people in environmental health risk assessment [ J].
university campus in Tianjin, China[J]. Journal of the Air & Research of Environmental Sciences, 2009, 22 (10): 1164-
Waste Management Association, 2017, 67(6) : 725-737. 1170.

[21] GBZ/T 160.42-2007, TAEM 2 S A YR E 75 H KL [33] Yan Y L, Peng L, Cheng N, et al. Health risk assessment of
EWS]. toxic VOCs species for the coal fire well drillers [ J ].
GBZ/T 160. 42-2007 , Determination of aromatic hydrocarbons in Environmental Science and Pollution Research, 2015, 22(19) .
the air of workplace[ S]. 15132-15144.

[22] GBZ/T 160. 56-2004 , A3/t 25 A B4 Bl 5 g ¥ Al [34] GB2890-2009, MFIREH 1 Wt ub By i HLLS]. .
FFEGEAL G I S]. GB 2890- 2009, Respiratory protec tlonfnon.-;p()wered air-
GBZ/T 160. 56-2004 , Methods for determination of cyclic and purifying respirators[ 8]. 1":“
aromatic ketones in the air of workplace[ S]. [35] (%%m , WL, 3%)‘(}37& & FENIE iﬁ%[x T.EF' VOCs

(23] GBZ/T 160.55-2007, TARYP = A YRR E ik i ‘ﬂ/lk/ﬁi&fﬁ)%ﬂhﬂ:ﬁ\[ﬂ I'T\ftﬂﬁ(m']”&fi "’i&;ﬁ ~2015,
FKUEWS]. 27(3) : 41+ 44, | 4
GBZ/T 160. 55-2007, Determination of ahphatlc ke'lonei in the Pan J, Peng H, Wu W W, et al. Pollution situation Q}ld‘ hga.'fh
air of workpldce[ ST o risk dsSebsment' of vulq‘llle or;gdmc compounds from densp area of

[24] .,-"@BZ/T 160. 63 2007 TAEG = Wﬁﬁ##g (ﬂ" -XI:‘ ,@fﬂ}% furnlture manu_fg,eturers [J].. 'Phe Administration and T¢éhnlqu?,,

4 g ?E’TJQA’%[S 4 of Envmmmental Munltngrmg, 2015, 27(3) : 41 44. - £
“YGBZ/T 16(}. 63 2007 Determination of sdtu_rdted a.hphdtle Cbtf;l-‘s [36] Chen S'C,4biao C ‘M. Health risk assessment on humdn exposed
~m the air 6f workBlace[S] to envuorA‘ental polycych(‘ aromatic hydrocarhons polldtion

[25} GBZ/T 160. 45- 2007 , TS A % ?ﬂ"]ﬁ Iﬁfﬁ souru:s[]] i S(;lence of the Total Environment, 2006, 366( 1):

- ;féﬂcA%[S] - 112-123. !
-CBZ/T 160'_;45 2007, Determination of halogenated,-'ﬁlkane@ 12/"’ [37] Ao Q. [Uncertainty analysis in Monte Carlo ecriticality
! the air of workplace[ ST. —i computations[ J . Nuclear Engineering and Design, 2011, 241

[26] U S.  Environmental Protection Agency. Risk assessment (12): 4697-4703.
gL‘lidan(:e for superfund: Volume I: human health evaluation [38] %, #gEEe XNBY. KERFEHETIELZ IS
manual (Part A)[R]. EPA/540/1-89/002. Washington, DC: PR BURIF ST [ T]. T &RAL T, 2012, 39(5) . 347-348,
Office of Emergency and Remedial Response, 1989. 350.

[27] U.S. Environmental Protection Agency. Risk assessment Luo C, Cai H H, Liu L Y. Study on emission pattern of volatile
guidance for superfund: volume 1--human health evaluation organic compounds from wood furniture manufacturing industry
manual supplement to Part A: community involvement in [J]. Guangdong Chemical Industry, 2012, 39(5) . 347-348,
superfund risk assessments [ R ]. EPA- 540-R- 98- 042. 350.

Washington, DC; Office of Emergency and Remedial Response, [39]  ABIKFF. WL ASTEC PR RS A i iR i F5E [ D .
1999. M 2R, 2009.

[28] U.S. Environmental Protection Agency. Risk assessment Deng Z H. Study on fairness of income distribution based on
guidance for superfund volume I: human health evaluation descriptive statistics of skewed distribution [ D ]. Lanzhou.
manual ( Part F, supplemental guidance for inhalation risk Lanzhou University, 2009.
assessment) [ R]. EPA- 540-R- 070- 002. Washington, DC: [40] Simion A I, lonita I, Grigoras C G, et al. Development and
Office of Superfund Remediation and Technology Innovation, optimization of water based paint formula in order to reduce VOCs
20009. emissions [ J ]. Environmental Engineering and Management

[29] U.S.EPA. Integrated risk information system ( IRIS) [ EB/OL]. Journal, 2015, 14(2) . 277-288.
hitp://www. epa. gov/iris/. 2003-04-17. [41] Wik, FWrm], fIERF, 55, WiLa AR® AT 8 & A HL

[30] JA#E, AT, FEA JLal s 458 s P RIS WHEBCRRAE R R BT, FREEREAE, 2016, 37 (11) .

B R RS BP0 [T
3570.
Zhou Y M, Hao Z P, Wang H L. Health risk assessment of

BB, 2011, 32(12): 3566-

4080-4085.
Yao Y, Wang Z M, He Z Q,

emission coefficient of volatile organic compounds from woodwork-

et al. Pollution characteristics and



2 4 PSS . G AR h VOCs B IR AT S PRI (g Fe XU DA 683

making industry in Zhejiang province [ J ]. Environmental Luan Z Q, Hao Z P, Wang X Q. Evaluation of treatment
Science, 2016, 37(11) . 4080-4085. technology of volatile organic compounds for fixed industrial

[42] Zeiiil, AOARYF-, EE 7. TolkRE@E IR VOCs j6 BEE AR 50 resources| J ]. Environmental Science, 2011, 32 (12) . 3476-
PEEJ]. FREERIE, 2011, 32(12) : 3476-3486. 3486.

M7 2018 FE (IR ERIE)

(HREERFE) AT 1976 47 i b ERM B 34, HEBFE B A S IE 5 o0 300 2 T E IR
SR S B TG 2 AR .

(IREERL2E) AQIRIDOK IR 2R FE PR Ts s, B B2 R TE R R AR M B, a3 E A5 R
SR N ELA BB R KO A E R SO SRR AN TR ST AR, DA S e V5 G W T AR T RTAE RS
IS5 15 S TR R 11 e SEVAEL PO R S FH R 5

(IRBERL2E) FEE NAMATE R AT T AE B NN T IS M, 9 [ P A — Le B B AG R R, e
[ B2 2% 5] MEDLINE ; 38 El {27 3CHH CA MR i sciifiZeks AT S8 AR W2 SOl 1T BP; %HE%?%I IM;
H AR 22 AN #0882 JICST ; 9 [ s #2410 5% ZR 5 SR RR - 368 (CSA) . Environmental Sménceé ol
MiBl2# 3CH#% (CSA) < Pollution Abstracts lﬂﬁfﬂ'%ifﬁ(CAS) Life Sciences=Abstracts 45 ; [H] HWE’J*J?%’%?}{H#J
R SCEE 57 SCHIR I (CSTPCD ) 5 AYSCRHH I FIRCHE PE ( 4k %) EPEIEH%J%I%EJE(CNKI) ;Az
FACI T A SCEAIR PR (T777) 5 v RS | ORI (CSCD) 5 AR~ 3G vy

[ % LR JRI 4 P T e ﬁnﬁ{ﬁwTE’Jbe%TE%'ﬁéﬁiaiﬁﬂf% jw%mﬁéi: -

.“,-“'<<fo“$+%>>2018 HERR 16 TFAS /B4 zﬂ,;ﬁ i y &
“EMg=T5: CN11-1895/X @ﬁﬂwﬁuq JISSN 0250 3301 , :
E5h & TR S M 205 Emmrszzﬁ? 2-821 ,f ' a '~
ML el Fﬁr@yﬁél:%ﬁ%ls (2871 f54A) B4 1000857
"Eaﬁ 010 62941102 B EL,010- 62849343 s B- mall Bikx@ rcees. ac. on; L www. hjkx. ac. en



HUANJING KEXUE Vol.39  No.2

Environmental Science ( monthly) Feb. 15, 2018

CONTENTS

Pref FTe SRR T T P T T T T T PP P PP PP P TIPSR RSPRIN

VOCs Emission from Motor Vehicles in China and Its lmpa(‘t on the Atmosphelic Environment

)
Source Analysw of Volatile Organic Compounds in the Nanjing Industrial Area and Evaluation of Their Contribution to Ozone ZHANG Yu-xin, AN Jun lin, WANG Jun-xiu, ct al. ( )
0zone Formation Potential and Priority Species of VOCs in an Industrial Park +-«eseoeerrerreesemensminenssnininne * WU Lei-dan, WANG Xiu-yan, YANG Wen, et al. ( 511 )
Characteristics and Source Apportionment of VOCs of a Petrochemical Industrial Park During Autumn in China -+ HU Tian-peng, LI Gang, MAO Yao, et al. ( 517 )
Characteristics of VOCs Pollution in the Winter Atmosphere of a Typical Petrochemical Industry Park «+:eoeeeveeeeeseereesneiniens MAO Yao, LI Gang, HU Tian-peng, et al. ( 525 )
Emission Inventory and Pollution Characteristics of Industrial VOCs in Hangzhou, China LU Bin, HUANG Cheng, LU Qing, et al. ( 533 )
Industrial VOCs Emission in Qinhuangdao -+ HU Xiao-yu, LIU Hang, WANG Nai-yu, et al. ( 543 )
Pollution Characteristics and Emission Coefficient of Volatile Organic Compounds from Auto/motorcycle Parts & Accessories Manufacturing in Zhejiang Provinge «+«eeeseesesresrerseesennennenes
...................................................................................................................................................... YANG Zhong-ping, WANG Zhe-ming, HE Zhi-giao, et al. ( 551 )
Stench Sources and Impact Analysis in Automobile Making SHI Tian-li, ZHANG Wei-xia, CHEN Xiao-fang, et al. ( 557 )
Pollution Characteristics and Health Risk Assessment of VOCs Fugitively Emitted from Typical Brewers GAO Zhan-qi, HU Guan-jiu, WANG Hui, et al. ( 567 )
Pollution Characteristics and Health Risk Assessment of Atmospheric VOCs in Chengdu «+s«+ssssesseesssemensenimnensininiisincne LI You-ping, TANG Ya, FAN Zhong-yu, et al. ( 576 )

Indoor Formaldehyde and Benzene Series in Shanghai Residences and Their Associations with Building Characteristics and Lifestyle Behaviors «+«+eseesserseseresienensinininiininsnnn

.......................................................................................................................................... JIANG Qiao-yun, LIU Ping-ping, WANG Xue-ying, et al. ( 583 )
Emission Tnventory of Anthropogenically Sourced VOCs and Its Contribution to Ozone Formation in Jiangsu Province «+-e+xeeesessesvesssenenvsnsienennes XIA Si-jia, LIU Qian, ZHAO Qiu-yue ( 592 )
Emission Inventory of Anthropogenic VOCs in Jiangmen Cily = +eveeereesessssssemssmimmineninnii e CHEN Xiao-fang, ZHANG Wei-xia, CHEN Bing-xu, et al. ( 600 )
Emissions, Chemical Composition, and Spatial and Temporal Allocation of the BVOCs in the Yangtze River Delta Region in 2014 LIU Yan, LI Li, AN Jing-yu, et al. ( 608 )
VOCs Emission Inventory of Service Stations in a Subcenter (Tongzhou District) of the City of Beijing —«+eressereresssrersssnnsenissininnnn HUANG Yu-hu, HU Wei, LI Bei-bei, et al. ( 618 )
Pollutant Emissions from Diesel Buses Fueled with Waste Cooking Oil Based Biodiesel -+ + HU Zhi-yuan, LIN Biao-qi, HUANG Cheng, et al. ( 626 )
Treatment of the Waste Gas Containing Methyl tert-Butyl Ether via a Biotrickling Filter +««+ereeseeererenersinienenenninennens CHU Qi-ying, YAO Lu-lu, LU Xiong-biao, et al. ( 633 )
Composite CYOCs Removal in a Combined System of Nonthermal Plasma and a Biotrickling Filter -+ GUO Hai-gian, MIAO Jing-jing, JIANG Li-ying, et al. ( 640 )
Pollution Characteristics and Health Risk Assessment of Volatile Organic Compounds (VOCs) and Semi-volatile Organic Compounds (SVOCs) in Qiantang River's Hangzhou Section During a

Water Odor Pollution Event +=+ CHEN Feng, TANG Fang-liang, XU Jian-fen, e al. ( 648 )
Occurrence and Spatial Distribution of Volatile Organic Compounds in Urhan Drinking Water Distribution Systems «++«+«sseseeseereereseenee XU Mei-jia, WANG Hai-liang, LI Chun-mei, et al. ( 655 )
Health Risk Assessment of Volatile Organic Compounds for Different Commuting Modes «-+++++++++sxsseeueees TONG Rui-peng, ZHANG Lei ( 663 )
Source Analysis and Environmental Health Risk Assessment of VOCs in Furniture Manufacturing TONG Rui-peng, ZHANG Lei, YANG Xiao-yi, et al. ( 672)
Spatio-temporal Distribution Characteristics of PM, 5 and Spatio-temporal Variation Characteristics of the Relationship Between PM, 5 and PM; g in Beijing «+veesveeeeseseresensinsncninnenee

.................................................................................................................................................................. YANG Wen-tao, YAO Shi-gi, DENG Min, et al. ( 684 )
Quantification of Methane Ebullition Flux from Small Ponds Using the Inverted-Funnel Method — ++«+s+sssseeseesessessenmsiensnennincninnens ZHANG Xiu-fang, XTAO Wei, ZHANG Mi, et al. ( 691 )

Contamination Levels and Exposure Risk via Drinking Water from Perfluoroalkyl Acids in Seven Major Drainage Basing of China «+««+«+sssessereersensenessneneninimniensninininssise
WANG Xin-xuan, ZHANG Hong, WANG Yan-ping, et al. ( 703 )
Spatio-temporal Distribution and Source Apportionment of Nitrogen in Rivers of Tieling -+ YANG Li-biao, LEI Kun, QIAO Fei, et al. ( 711 )

Characteristics of Chromophoric Dissolved Organic Matter (CDOM) in Rivers of Western Sichuan Plateau Based on EEM-PARAFAC Analysis «+v+eerereerereressnsmssnsnninniiiiininene
..................................................................................................................................................................... LIU Yan-yang, QIN Ji-hong, LIU Chen, et al. ( 720 )
Assessment of Heavy Metal Pollution and Human Health Risk of Surface Waters in the City of Ningho, China =«+ssseeesesesssenssesennennens XU Mei-juan, BAO Bo, CHEN Chun-yan, et al. ( 729 )
WU Lei, LIU Gui-jian, ZHOU Chun-cai, et al. ( 738 )

Spatial Distribution, Sources and Bioavailability of Heavy Metals in the Surface Sediments of Longjiang River, Southern China «+«xssereeeerererensenenienenennineneinis e
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LAN Xiao-long, NING Zeng ping, XIAO Qing-xiang, et al. ( 748 )
Mechanism on Enhanced Nitrogen Removal in Municipal Secondary Effluent via Internal-Electrolysis Constructed Wetlands at Low Temperature in Winter +- :
++ ZHENG Xiao-ying, ZHU Xing, WANG Ju, et al. ( 758 )
Dynamic Replenishment Process of Nutrients in Tributary of Channel Reservoir - -+ XU Ya-gian, XU Piao, YANG Zheng-jian, et al. ( 765 )
)
)

Temporal-spatial Distribution and Pollution Assessment of Dissolved Heavy Metals in Chaohu Lake

Effect of the Rainfall on Extinction of Cyanobacteria Bloom and Its Mechanism Analysis «++++++ + LIU Xin-yuan, SONG Lin-xu, JI Dao-bin, et al. ( 774
Relationship Between Macrophyte Communities and Macroinvertebrate Communities in an Urban Stream *+ QU Xiao-dong, YU Yang, ZHANG Min, et al. ( 783

Characteristics of Nitrogen and Phosphorus Output in Runoff and Rainfall Runoff in Lanlingxi Watershed, Three Gorges Reservoir Area «-«+s«ssereessereseserenemenenenisnininennsininennne
............................................................................................................................................................ ZHANG Lin, HUANG Zhi-lin, XIAO Wen-fa, et al. ( 792
ZHAO Peng, HE Jiang-tao, WANG Man-li, et al. ( 800
++= TAO Hua-giang, SHAO Dong-hai, ZHANG Chao, et al. ( 811
: KONG Yan, ZHUANG Yuan, SHI Bao-you, et al. ( 819

Screening Method of Priority Control Pollutants in Groundwater Based on Contamination Assessment
Effect of Sulfur to Quartz Sand Ratios on the Removal of High-Concentration Perchlorate in Packed-Bed Reactors
Adsorption of Methylene Blue and Cu( II') by Activated Carbon/Macromolecule Composite Hydrogel
Adsorption Performance and Mechanism of HZ0@ SGH for the Removal of Fluoride from Aqueous Solution
Mechanism of MgO/GAC Catalyzed Ozonation of Organic Compounds
Ozonation Characteristics of Low Coagulability Organic Matter from the Secondary Effluent of WWTPs
Quantitative Analysis of Dominant Pollutants in Secondary Effluent via Dye Probe Technology -+
Lab-scale ANAMMOX Process in a Wastewater Treatment Plant
Effect of Aeration Rate on Shortcut Nitrification Recovery in Intermittent Aeration Mode
Effect of Aerobic/Phosphorus Granules on Start-up of Partial Nitrification Granular Sludge
Microbial Communities and Sludge Specific Resistance in Two SBRs Treating Leachate
Sources and Risk Assessment of Polycyclic Aromatic Hydrocarbons from the Urhanization Process of Topsoil

)
)
)
)
MA Fu-zhen, ZHOU Shao-gi, LIU Ze-jun, et al. ( 828 )
XU Shan-shan, LIN Cun-wang, DING Ya-lei, et al. ( )
HOU Rui, JIN Xin, JIN Peng-kang, et al. ( 844 )

MENG Xiao-rong, WANG Cong-hui, WANG Lei, et al. ( )
LI Dong, ZHAO Shi-xun, WANG Jun-an, et al. ( 859 )
LIU Hong, NAN Yan-hin, LI Hui, et al. ( 865 )
)

)

)

)

)

)

)

)

LI Dong, GUO Yue-zhou, CAO Mei-zhong, et al. ( 872

CAI Li-yun, HUANG Ze-bin, XU Zi-wei, et al.
+ YAO Hong, ZHANG Shi-chao, LIU Ming-li, et al.

(

(
Spatial Variability and Contamination of Arsenic in Soils of Xijiang River Basin -+ + LIU Chang, SONG Bo, ZHANG Yun-xia, et al. (
Characterization of Phosphorus in Urban Surface Soils in Kaifeng City and Iis Risk of Loss - +++ BAI Xiu-ling, MA Jian-hua, SUN Yan-Li, et al. ( 909
Distribution Characteristics and Health Risk Assessment of Heavy Metals in a Soil-Rice System in an E-waste Dismantling Area YIN Yi-meng, ZHAO Wei-tuwo, HUANG Ting, et al. (
Residue Levels and Health Risk Assessment of Organochlorine Pesticides in Rice from Shanghai «-«+eseseereereeesemenensinenenennnens MENG Yuan, LIU Cui-cui, QIU Yan-ling, et al. (
Effects of Tetracycline Antibiotics on Growth and Characteristics of Enrichment and Transformation in Two Vegetables +++++++++++=+++« CHI Sun-lin, WANG Wei-zhong, XU Wei-hong, et al. (
Bioavailability of Silicon Fertilizer Coupled Water Management on Soil Bioavailability and Cumulative Control of Rice in Compound Contaminated Paddy Soils «+:+sseseeseereserersenesenennsn

......................................................................................................................................................... 11 Yuan-xing-lu, YE Chang-cheng, LIU Yu-ling, et al. ( 944 )
Liver and Kidney Function of E-waste Dismantling Workers and Potential Influencing Factors ««+-«+sessesrerrereeemenennenininenenninnenns YAN Xiao, LI Shu-yuan, WANG Mei-huan, et al. ( 953 )



	封面目录
	封面-1
	中文目录


