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Inﬂuence on'the Atmospherlc Env1r0nment in China

GAO Me1 -ping, WANG Hai- lin, LIU Wen-wen ™ ,"NIE Lei, LI Cuo o, AN Xiao-shuan
(Beijing Key Laboratory of Urban Atmospheric Volatile Organic Compounds Pollution Control and Application, Beijing Municipal Research Institute of Environmental
Protectior, Beijing 100037, China)

Abstract; Architectural coatings are an important anthropogenic emission source of volatile organic compounds( VOCs)in China; however, there are few studies on the VOC
component characteristics and environmental impact from architectural coatings. In this study, seven types of water-based architectural coatings were investigated. The coating
samples were obtained from production enterprises, architectural engineering sites, and markets and were analyzed using the GC/MS system. The mass concentration and
composition spectrum of VOCs in various water-hased architectural coatings were established, and the contributions of water-based architectural coatings to ozone and secondary
organic aerosol (SOA) formation were investigated. The results showed that; (D) p(VOCs) in different types of water-based architectural coating samples ranged between 0-
116.07 g-L ™", showing considerable variety; however, they all met the requirements of relevant standards. The average p( VOCs) for the water-based interior wall coatings,
water-based exterior wall real stone coatings and textured coatings, water-hased exterior wall flat coatings and elastic coatings, water-based waterproof coatings, water-hased
floor coatings, water-based anticorrosive coatings, and water-based fire-resistant coatings were 6. 66, 1. 12, 24.51, 0.89, 61.62, 41.86, and 0.09 gL ™", respectively.
@ The main components in various types of water-based architectural coatings were alcohols, alcohol ethers and ether esters, and amines. Water-based floor coatings and
water-based anticorrosive coatings had relatively high percentages of aromatics and alkanes. The main VOC species in various types of water-based architectural coatings were
ethylene glycol, 1,2-propanediol, methanol, n-butyl alcohol , 2-butoxyethanol, triethylamine, 2-amino-2-methyl-1-propanol, and N, N-dimethylethanolamine. The main VOC
species in water-based floor coatings and water-based anticorrosive coatings still contained xylenes, trimethyl benzenes, m-ethyl toluene, and n-hendecane. 3) The O,
productions (0, /coatings) for various types of water-based architectural coatings ranged from 0. 17-224.89 ¢-1. ™" ; among them, water-hased floor coatings had the highest
production. Alcohols, aromatics, and alcohol ethers and ether esters were the main components that contributed significantly to the OFP in various types of water-hased
architectural coatings. N, N-dimethylethanolamine, xylenes, and trimethyl benzenes with high reactivity had a large influence on ozone production and should be controlled
preferentially. @ The SOA productions ( SOA/coatings ) for water-based floor coatings and water-hased anticorrosive coatings were 0.72 g-L™" and 0.11 g-L™',
respectively, and the SOA productions for other types of water-based architectural coatings were nearly zero. This suggests that it may be advisable to reduce the concentrations
of aromatics and alkanes in water-based floor coatings and water-based anticorrosive coatings, as their control is an efficient strategy for SOA reduction. () Comparing the
environmental impact between water-based architectural coatings and solvent-based architectural coatings, the VOC concentrations and O, and SOA productions per gram of

water-based architectural coatings were much lower than that for solvent-based architectural coatings. Therefore, the implementation of a water-based architectural coating

s HEA: 2021-04-13; 1&ITHHA: 2021-05-24
ELWE . i SR REM I B 4T H (Y2020-008 ) 5 05 F1 PM, s & 4 7544 bR B 2 BHE SO WS H ( DQGG202021)
YEB® . W38T (1986 ~ ), L ALWF50 A, BV BIBIFSR 51, RS 05 10 Ry RS e 5l E-mail: gaomeiping @ cee. en
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substitution strategy from the source could effectively reduce VOC emissions and abate O, and SOA productions.

Key words water-based architectural coatings; volatile organic compounds( VOCs) ; component characteristics; source profile; environmental impact
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Table 3 Comparison of the environmental impacts of VOCs in water-based architectural coatings and solvent-based architectural coatings

VOCs Jii it 434 (A OFP(LL O5/¥RFHF)  SOA(LLSOA/¥KHT) SR, (L 0;/VOCsit) SR, (LA SOA/VOCs iT)
R V()Cs/?/%*jrﬁ')/g'kg’l /g-kg_I /g’kg’l /g-g'l /g-g'l
KEED KD KD ; KD KD ;
. A Iiﬂ[63] R Hﬂ[“] »%;‘(I;ﬂﬁﬂ \‘Axuﬂ[&] u,\;q,ﬂﬁ,?]
(AHF5T) bl (AHH5T) el (AHH5T) sl (AHH5T) sl (AH5T) sl
Biip=n 49.30 323.17 179.91 1457.50 0.58 9.11 3.65 4.51 0.01 0.03
B &8 33.49 448. 82 97.27 1781.82 0.09 9.45 2.90 3.97 0. 00 0.02
Bii k. 0.07 343. 04 0.13 1176. 63 0. 00 5.31 1.99 3.43 0.00 0.02

1) AR PE A R K P B I TR B M 1. 25 ¢ L1 K YRR SRR A 1. 34 g 17117

2.6 HIAWREL VOCs B XTR

LA, 3 B 5 10 24 BOR SCPErh 3 s nag
ML B VOCs TR 4B A ) 8 Sk J2 ], 4 1E U5
SRR MK R R ARy TG SR
R LSRR VOCs & 1 B TR B AR IA 7 B VR B,
MG VOCs 7= HE, SR 38 1=l 1) 45
FAFR T, 55 AMERRHEA K EL Bk IR
AR N R 32 (ER: bR | B v Rk
T U Rk Hp s 790 TR v bk LE 475 4R i T 709% 7
AR TCEA R B A TR L B B AR (B
RSB TH T A HoR PEREFMHE 55 7 TH L
P ATSRTE M T B AR K R A A 2 KA B

NSRS S i
Eﬁu KA JE R RT LAk 38 v AR JEE ) B
B RS MRS e A P A A B 52
ﬁBﬁ}Fi‘éffﬁﬂi@fﬁ)ﬂ%i EERT AT A HIK M By 1
VRORE B FETT BRI K4 M BGE B B
TRt =5 F 5 /i 2R H%W&uzﬁ 754 B35 5

BER T ACHE B T AR XE DLk 2 B JE P RE ER . Ak
GRS A R B T AR B 2, — R B

B, Tk 22 [ 50 30 0 O B A 1 RE 7 £ i, L
URIEAOPERE T I, JC R I i S5 i K A, SR
77 JE R Rk X U T2 8 T b P R T K P S A g
SR, PRI 52 R K A 7 P A AR RE 5K, A i L HLAl



5710 57

B 42 %

IKPEVR R 18 . Xt 7K B T VA R ol Bl ) 1] 45
WAL @ AR AT 7K A X 6 R A i
AR [F] B SHe ML, e Fi B — A R A B |, 2 e i b A 2
HHEREIE R AR DL [ @ RS ) 5 (U I 7=
A= 2L, KPRV it T e R v X I 3 1 I 3
BRI, B i T AR A L N A A
@ KGR A LRI £ T 2Rk, AR T 2
ARSI A R B AR T, FEARALAS | #E2)™
k.

XiF T B URRL, RS RN H A SRR £ [ K ML IX B

FEAAAE 1 foff FH 5 700 20 A A M P v e, 8 791 Rk
fii’@ﬁ{fﬂ&ii FFE RS, R AR M IR B T
KA TRIT ], PR, A o] S B b K M A AN e
Ve R K R A T sk Al 2 200 2 B T . %t T B
AL, B AR R BT Rk A 2 T RE 1 IR
e, HTR e R B RBEAR A A Ay R P 2e 4
ik, @D(T{WJETI—JWTK#QKQTE’JHU%E? 3@&
IR BT A R T 2 . 4

HRIE A 5% 1925 51, T L) & 80 K o s S 4 k)

RRARA R R SRR, AT LIS s VOCs E’J_;,

HEL, F“ﬁﬂﬁ%ﬂﬂ s f?ﬁ'ﬁlﬂﬁg’:ﬁl
A Mm{ﬁﬂﬁamﬁkﬁﬂlﬁ AN FEARB TR (f?HEF”F/‘

T 2 R R B UB’J%@ g}ﬁi
&?&Vﬁﬁﬁﬁaﬂﬁaﬁéﬁﬂ Tﬁﬁﬁﬁﬁl ﬁa&% Rt |
xilibt W,
3 é*

(1) S 7K M 2T B p (VOCs) i R 0 ~
116.07 g+ L' ,p(VOCs) 22 555K, {H 35975 12 A b
HEZESR. A AR B TR B #p (VOCs) H s 21K
KL FER R (61. 62 g- L") > KB E 4k
(41.86 g-L™") > AKPEAME I8 5 3tk i kL (24. 51
g L7") > KPERESRERL(6. 66 g- L") > KPS E
OB BUREE (1,12 g+ L7") > K PER K TR (0. 89
g L") > KPR K IRRH0.09 g-L7).

(2) oK MR BT S VOCs 4145 H LLEE
J5 Wk R BRI I IS N F (RO — e 22 5
KV b P UL R A B TS Uk v O A da RN e e v i
o7 Fde . KPS TR R 2 VOCs B . 2
B 1,2-8 Tl HEE R TR L R TR, =L
JHg | 2-ZFk-2-H FE- 1-P9 P ( APM) Fl — 3 2 2 g
(DMEA ) , 7K b B 0 6k 5 7K 1 77 T8 0 ek vh i 3
TR IR [B]-Z S RRNE kA

(3) BN ARBUK SR AL O, A it (2L 0,/
BRHT) H0.17 ~224.89 o+ L' R[EI R HEFA R
Z I 2E SRR, o, AR b R VR R B R O,

A R R A5 PERE SUREL P OFP STRREL R

F MBS | 5 A5 0 208 R st Pk % Tk s 2 ) okt 4K I
F X OFP STk KW A 2. £ — 1. 1,2-I5

Bt OETRE W R T HOR SO G R
T, 41 2-N R B TREMZ —BERT
B VOCs M0 OFP 5 AT, 3 LAY
ol i) S Bz 35 P Ah T R A KO s (B T R R U 3
CTERE W IORF =W 288 OFP & B 8 & F
VOCs Jot i 7385, Wi W JH: B A0 w8 1% I 0 17 1, % B
i A LN

(4) BT AR I M B0 AL 0 9 1 U B SOA
AR 53 (PA SOA/ER AT ) 8 0.72 g- L1, Hifth
FpK PR ST A AR SOA A i JLF- &
IR B EEVR LRI B TR R X SOA STk LA ST B ke
Fede g 5 X SOA STHRAL K M WA g IR =
HIE TE+— B AE+ =, ek i@ﬁiﬁﬂ
H 5 7 H R K e A ) T4 ~&ﬁ$ﬂm{ﬁ&
k. 40 L ' 4

(5) %K r@%ﬂi/‘f‘ﬂ 5% ﬁ”@ﬁ%‘ﬂﬁﬂ ¥5
SO L A B B i b R 08 VOGs T
VREE | O, 45 SOKH LI/ T3 L b
TR bR KPR B SOV R R AR 7 771 %"Lfﬁf%ﬂﬁ e
R A VIO G HETR 1t 5 s — v 7 e
A

B

[1] Chan K L, Wang S' S, Liu C, et al. On the summertime air
quality and related photochemical processes in the megacity
Shanghai, Chinal J]. Science of the Total Environment, 2017,
580 . 974-983.

[2] Wang F W, Guo Z G, Lin T, et al. Seasonal variation of
carbonaceous pollutants in PM, 5 at an urban
Shanghai, China[J]. Chemosphere, 2016, 146 . 238-244.

[3] MingLL, JinL, LiJ, et al. PM, 5 in the Yangtze River Delta,
China: chemical compositions, seasonal variations, and regional
pollution events[ J]. Environmental Pollution, 2017, 223 200-
212.

[4] Zheng J, Hu M, Peng J F, et al. Spatial distributions and
chemical properties of PM, 5 based on 21 field campaigns at 17
sites in China[ J]. Chemosphere, 2016, 159 480-487.

[5] P NRICHERER . 2013 o EIREDR AR EB/
OL]. http;//www. mee. gov. cn/hjzl/sthjzk/zghjzkeb/201605/
P020160526564151497131. pdf, 2020-11-10.

[6] AR ANRILFEAESIFEEH. 2018 rf 1 4£ B AR AR
[ EB/OL J. http://www. mee. gov. cn/ywdt/tpxw/201905/
W020190529619750576186. pdf, 2020-11-12.

(7] J™ulivh. EM TR 2 R A U R S s HE T R (7], %

Bl 2020, 41(9) : 3961-3968.
Yan R S. Ozone sensitivity analysis and emission controls in
Dezhou in summer[ J]. Environmental Science, 2020, 41(9) :
3961-3968.

[8] LiuY F, Song M D, Liu X G, et al. Characterization and

sources of volatile organic compounds ( VOCs) and their related

‘ PRI
supersite ©  1n

changes during ozone pollution days in 2016 in Beijing, China



12 14 AR FRE KM BB VOCs HEBURIE S H R85 1 5711
[J]. Environmental Pollution, 2020, 257, doi; 10. 1016/j. Wuhan, central China[ J]. Science of the Total Environment,
envpol. 2019. 113599. 2019, 650 2624-2639.

[9] VIHAETIHIEIT. 2018 F VT H A ESHERN AW [21] Jin X M, Fiore A, Boersma K F, et al. Inferring changes in
[EB/OL]. http://hbt. jiangsu. gov. cn/art/2019/4/30/ art _ summertime surface ozone-NO_-VOC chemistry over U. S. urban
1649_8323758. html, 2020-12-01. areas from two decades of satellite and ground-based observations

[10] &%, Tk, 2kiE, & ExsiELEaIaEY [J]. Environmental Science & Technology, 2020, 54 (11):
I AT RIE BRI AT T]. BRIERLE, 2020, 41(9) : 3941- 6518-6529.

3950. [22] Zhou M M, Jiang W, Gao W D, et al. A high spatiotemporal
Cui JM, Wang T J, Li Q T, et al. Component characteristics resolution anthropogenic VOC emission inventory for Qingdao City
and source appointment of volatile organic compounds in in 2016 and its ozone formation potential analysis[ J]. Process
Lianyungang city[ J ]. Environmental Science, 2020, 41 (9): Safety and Environmental Protection, 2020, 139, 147-160.

3941-3950. (23] P NRICRIEE SRR, ST B RCHE AT L A

(117 E0b, ERET, MF, % AR ET R A LA A MR GR BT 48 ) B AN [ EB/OL]. hitp://www. mee. gov.
FT5 YR IR AR AT [ 1], SRBERR, 2020, 41(12) ; 5325- en/xxgk2018/xxgk/xxgk03,/201907,/120190703 _ 708395. html,
5335. 2020-12-01.

Wang S, Cui J S, Feng Y P, et al. Characteristics and source [24] HPERE TS, PEERE TALAFEZ 2018 M]. dbat, &
apportionment of VOCs and O; in Shijiazhuang [ J ]. EVE Tk B2, 2019.
Environmental Science, 2020, 41(12) ; 5325-5335. [25] SFHREMR, 2501, wEH, 45 WORMTl R TS Je i i 15 6

[12]  W@JT, W&k, X, . Jellihi RSIE R A LTS e dr HEREIGRIAT )], h MO, 2020, 35(4) : 36-42.

HE RARSTEE SRR [T, BREERLAE, 2020, 41(11); QiXZ, LiL, Zhang RY, et al. A brief arllaly..sis.ﬂf'gi-r pollition
4885-4894. control and.emission reduction measures irll‘ the cq_aji{gls industry
Gao K, Zhang H, Liu M D, et al. Characteristics, atmospheric [J]. China Coatlngs 2020, 35(4) : 36-42" x
reactivity, and source apportionment of ambient volatileforganic [26] EZ, X ﬁfﬁk gkjt’f% 3':1: Jemfi k=K VOCS 'EI/]EH' Sy A Ry
compounds in Wuhu [ J]. Environmental Science, 2020 41 HE B Ak 2 R T PR J]l H [ I 58 R 2 2017-" 37 ( 10)
(11) . 4885-4894. i 3636- 3646 J : A .:__.-‘
[13]  Hfte, I)L% i SUESS %_F ﬁi%ﬁfﬁﬁﬁiﬁiﬁﬁ@ﬁﬁ*ﬁ Wang Q Liu B X, hang D W, et al. Temporal and spatial

...&f%ﬂ%ﬂi%%%ﬂ%[ 1.
" 3894-3899: 1 7

crad® iy g, %, % Ko g iuwmam/f

Bk 4 4l 2018, 38105
.w‘}.‘

Hao W Hy Wang W Y, Zhang Y C et al Anafyg; 0£ ozone

“generallon sensm\hty in Chengdu and establlshmenl of comrol

 strategy[1J ]. Acta Scientiae Clrcumslamlaq,' 2018 38 ( 10)

3894:3899. i

AR AT [0 ], bR R (PR RLE R 2007

[15]

[16]

[17]

[19]

[20]

53(5) : 929-938.
l'i(')ng L N, Huang Z C, Qin M M, et al. Simulation of pollution
characteristics and source apportionment of ozone in Tianjin
time [ J ]. Acta
Universitatis Pekinensis, 2017, 53(5) : 929-938.

Ding A J, Fu C B, Yang X Q, et al. Ozone and fine particle in
the western Yangtze River Delta: an overview of 1 yr data at the
SORPES station[ J].
13(11) : 5813-5830.
Xue L K, Wang T, Gao J,

Chinese cities ;

during  summer Scientiarum  Naturalium

Atmospheric Chemistry and Physics, 2013,
et al. Ground-level ozone in four
precursors, regional transport and heterogeneous
processes [ J]. Atmospheric Chemistry and Physics, 2014, 14
(23): 13175-13188.

Tan Z F, Lu KD, Jiang M Q, et al. Exploring ozone pollution in
Chengdu,
chemistry to 05-VOC-NO, sensitivity [ J ].
Environment, 2018, 636 775-786.
REEge, skafi, #i. R M]. (58
A R R, 1992,

Tang X Y, Zhang Y H,
chemistry (2nd ed. ) [ M].
1992.

Sun J, Wu F K, Hu B,
and contributions to SOA formation during hazy episodes [ J].
Atmospheric Environment, 2016, 141 560-570.

Hui L R, Liu X G, Tan Q W,

sources and contributions to SOA formation during haze events in

southwestern China: a case study from radical

Science of the Total

). dt

Shao M. Atmospheric environmental

Beijing: Higher Education Press,

et al. VOC characteristics, emissions

et al. VOC characteristics,

[27]

[28]

[29]

[30]

[31]

[33]

dlstrlbutldn of ¥OCs and theﬁr role in chemical reactrwty mll
Beumgfﬂ China Eﬂ’wro‘hmemal Science,, 2017 37.( 1@")
3636- 3646 4
Zhang Y H{, Wang X% M Zhang 7, et al. Sources of'C2-C4
alkenes, " “the most important ozone nonmethane hydx:o“&':rbon
precursors in the Pearl River Delta region[ J]. Science of the
Total Environment, 2015, 502-.; 236-245.

Wu R R, Bo Y, LiJ, et al. Method to establish the emission
inventory of anthropogenic volatile organic compounds in China
and its application in the period 2008-2012[J].
Environment, 2016, 127 . 244-254.

LiLY, Xie SD, Zeng L M,
organic compounds and their role in ground-level ozone formation

China [ J].

Atmospheric

et al. Characteristics of volatile

in the Beijing-Tianjin-Hebei region, Atmospheric
Environment, 2015, 113, 247-254.

Song M D,
secondary transformation of atmospheric nonmethane hydrocarbons
in Chengdu, Southwest China [ J].
Research: Atmospheres, 2018, 123(17) : 9741-9763.
Zhu H L, Wang H L, Jing S G,

sources of atmospheric volatile organic compounds ( VOCs) along

Tan Q W, Feng M, et al. Source apportionment and

Journal of Geophysical

et al. Characteristics and

the mid-lower Yangtze River in China [ J ]. Atmospheric
Environment, 2018, 190 ; 232 240.
FrRE, B, BT, . 2015 4259 50T 0 X #4 R EA1 L

#’J?ﬁbk%ﬁ&ﬁwfiﬂ"ﬁﬁﬁ[]].
2062-2068.
Qiao Y Z, Chen F, Zhao Q Y,

atmospheric reactivity of ambient volatile organic compounds

WEIR, 2019, 40(5) -

et al. Composition and
(VOCs) in the urban area of Nanjing, China[ J]. Environmental
Science, 2019, 40(5) ; 2062-2068.

XUEEHR, R, SEE, S5 P Tk IR RA05 Y HER

T LA R AR AET S [T ], BREER} 2244, 2019, 39
(1):229-242.

et al.

Liu H L, Chen Z M, Mo Z Y,

atmospheric pollutants from industrial sources and its spatial

Emission inventory of



5712 7S i) g % 42 %
characteristics in Guangxi[ J]. Acta Scientiae Circumstantiae, episode; estimated production and chemical functionality [ J].
2019, 39(1) . 229-242. Atmospheric Environment. Part A. General Topics, 1992, 26
(34] BUIR, XUHTEE, WAL, . A0 R0 E Z M B S 4TS 3 (6): 953-963.
FRAE BORUEAENTT]. TP EZREE I, 2019, 35(4) : 78-84. [49] GB 38468-2019, %= ML IRRE A EY R E [ S].
Zhao L., Liu X J, Fan L R, et al. Pollution characteristic and [50] GB/T 38597-2020, 4% & M:A DS Y& BB = ME AR
source apportionment of VOCs during summer typical periods in FLR[S].
Shijiazhuang[ J]. Environmental Monitoring in China, 2019, 35 51] GB/T 22374-2008, b BE S M’?{“»H 1.
(4) . 78-84. [52] GB30981-2020, Tk B ikt sh o R R S].
(351 BR/NJr, skfbeER, BRI, % Y001 AR & 1A ML 53] JAHEE, BT, ki, % %(Xfﬁifﬁ(%ﬂ R JE 3R 7 it o
HEBOE L[ T]. HEERH#, 2018, 39(2) : 600-607. VOCs &AM [T]. 5B RFFMR(AARER) ,
Chen X F, Zhang W X, Chen B X, et al. Emission inventory of 2020, 33(4) . 43-49.
anthropogenic VOCs in Jiangmen city [ J ]. Environmental Zhou J R, Huang Y, Zhang T, et al. Content levels of volatile
Science, 2018, 39(2) : 600-607. organic compounds ( VOCs) analysis for architectural coatings
[36] WangM L, LiSY, Zhu R C, et al. On-road tailpipe emission and adhesives from Wuhan[ J]. Journal of Qingdao University
characteristics and ozone formation potentials of VOCs from ('Natural Science Edition) , 2020, 33(4) ;. 43-49.
gasoline, diesel and liquefied petroleum gas fueled vehicles[ J]. 54] GB 18582-2020, A B SRR E Y B fRE[S].
Atmospheric Environment, 2020, 223, doi: 10. 1016/j. 55] HJ 2537-2014, HBEbradr= SEARZOR KHRES].
atmosenv. 2020. 117294. 5671 EEENL, RME, ke, S5 ALsTTIAK MR SIRE VOCs AL
[37] Hua H, Jiang S Y, Sheng H, et al. A high spatial-temporal O Bk IR ]. BREETRRSAE, 2017, 11(5) :3000-3008.
resolution emission inventory of multi-type air pollutants for Wuxi Cao X Y, Wu H, Yang W H, et al. VOCs. cq&fﬁgsitiogjand
City[J]. Journal of Cleaner Production, 2019, 229. 278-288. content analysis of waterborne archite(‘tural coati'ygsr‘ in 'Beijing
[38] Xu Z N, Huang X, Nie W, et al. Influence of synoptie-condition market [ J]. Lhmese Journal of Environniental Englneenng,
and holiday effects on VOCs and ozone production in th¢?¥ﬁlgtze 2017, 11(5) 13000- 3008. 4 P
River Delta region, China[ J]. Atmospheric Environment, 2017, [57] ®EF, “Hg'% 55 ”AF"I EF‘EU% /fﬂ@iﬂfi VO.Q'S HEdH F
168 112-124. B S At 1 RBERLE, 2019, 40(3_)f us2-
[39] Simayi M, Hao Y F, LiJ, et al. Estahl'i%hment of cotnty> Jevel ™ 1162. 4 A =
~emission mventory for' industrial NMVOCS in Chma ald’ ﬂpatjaT—“‘ Gao M 'P Shao X, Nie L?- et al. Establishment of“ VOCS .
. temporal pfharac}enstlcb for 2010- 2016 '. /X mq}ip'ﬁenc emlsslons fdctor and en’hsalonb inventory from using” uf
. Env1r0nmerlt"-2019 211; 194-203. = & archltegturfll coatings in China [J]. Env1r0nmental Smencé':
407 | Wi, bRl st #z&@*%@ﬂ&h#ﬁﬂ* 2019/ 40(8) . 1152-1162. LY
R LT ()] Bifhx, 203’ m<wy4M@ (58] JC 10662008, FE SR Kikckh s ot ().
4454 = [ ON[59] JG/T 415-2013, HESBH K G RHA T Wy 5 BR 4k 2 A W 7 v

l" | Kel -'Y T, Sun Y H, Cheng HR, et al. Characterlsllc;_,.‘of volatﬂﬁ’/r

orgame comPounds in wood coatings and atifomotive coatingsi

[46]

[47]

Chu'la[ 1. Environmental Science, 2020, 41(10) ; 4446-4454.
GB/T 2705-2003 , k™ i s R4 [S].

GB/T 23986-2009, (L FITEE HE AN EW (VOC) &
I E ARG S].

Atkinson R. Atmospheric chemistry of VOCs and NO_ [ J].
Atmospheric Environment, 2000, 34(12-14) . 2063-2101.

Yue T T, Yue X, Chai F H,
organic compounds ( VOCs) from the evaporative emissions of

2017,

et al. Characteristics of volatile

modern passenger cars [ J]. Atmospheric Environment,
151 62-69.

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

Yuan B, Shao M, Lu S H, et al.
organic compounds associated with solvent use in Beijing, China
[J]. Atmospheric Environment, 2010, 44(15) ; 1919-1926.

Grosjean D, Seinfeld J H. Parameterization of the formation

Source profiles of volatile

potential of secondary organic aerosols [ J ]. Atmospheric

1989, 23(9) . 1733-1747.

Grosjean D. In situ organic aerosol formation during a smog

Environment,

[60]

[61]

[62]

[63]

[64]

[S].

Mo Z W, Shao M, Lu S H. Compilation of a source profile
database for hydrocarbon and OVOC emissions in China [ ] ].
Atmospheric Environment, 2016, 143 209-217.
i, NG A TKEMER R AR IR R T ]
%%, 2007, 10(8) : 16-20.

Zhong X, Sun H. Water-soluble air drying alkyd resin paint[ ] ].
Modern Paint & Finishing, 2007, 10(8) : 16-20.

XIBERR , TLPAME, SO, 4. BR VOC JE S FLE R 1Y
Beor et ()], ML, 2006, 23(11): 5-7.

Liu W W, Jiang Q M, Zhang X Y, et al. Formulation design of
zero VOC latex paint for interior wall [ J ].
Industry, 2006, 23(11) . 5-7.

Gao M P, Teng W, Du Z X, et al. Source profiles and emission

AR5 0

Henan Chemical

factors of VOCs from solvent-based architectural coatings and
their contributions to ozone and secondary organic aerosol
formation in China [ J]. Chemosphere, 2021, 275, doi; 10.
1016/j. chemosphere. 2021. 129815.

LRI, R RBCEZ, WBORE, . RTELR( =
TR R A B S G i AR DT SR ) 8 A1 [ EB/OL].
http://www. mee. gov. cn/gkml/hbb/bwj/201709/120170919 _

421835. htm, 2021-01-13.



HUANJING KEXUE Vol.42  No. 12

Environmental Science (monthly) Dec. 15, 2021

CONTENTS

Emission Reduction Potential of Air Pollutants of Thermal Power Industry Based on Carbon Emission Reduction Target and Emission Standard Constraint Scenarios ««+s«ssessesreseresesneneenees
.............................................................................................................................................................................. LI Hui, SUN Xue-li, PANG Bo, et al. (5563
Volatile Organic Compounds in the Vehicle Repairing Industry of China; Emission, Management, Purification, and Policy = -+««ereeresseseereeees WANG Hai-lin, YANG Tao, NIE Lei, et al. (5574

Analysis of Air Quality and Influencing Factors in Sichuan Basin During the COVID-19 Outhreak CHEN Jun-hui, FENG Xiao-giong, LI Yuan, et al. (5594
Estimation of PM, 5 Concentration in Sichuan Province Based on Improved Linear Mixed Effect Model and Geo-intelligent Random Forest «++++++ WU Yu-hong, DU Ning, WANG Li, et al. (5602
Characterization of Water-soluble Inorganic lons in Atmospheric PM, 5 in Chengdu During the Later Stage of the Air Pollution Prevention and Control Action Plan ++++reseererrersvsesenennenees

)
)
Pollutant Emission Inventory of Biomass Combustion Sources in Xining City - * GAO Yu-zong, JI Ya-qin, LINZi, et al. (5585)
)
)

.................................................................................................................................................. =+« 11 Jia-qi, ZHANG Junke, DONG Gui-ming, et al. (5616)
Characteristics of Chemical Composition and Source Apportionment of Atmospheric Fine Particulate Matter in Luoyang »+ SUN Jia-bin, DONG Zhe, LI Li-ping, et al. (5624)
Characteristics and Main Influencing Factors of Black Carbon Aerosol in Beijing ++ CAO Yang, AN Xin-xin, LIU Bao-xian, et al. (5633 )
Chemical Characteristics and Source Apportionment with Temporal Refinement for VOCs in Tianjin Suburb in Summer WANG Yi-xuan, LIU Bao-shuang, WU Jian-hui, et al. (5644 )
Pollution Characteristics and Reactivity of Volatile Organic Compounds in Shenyang DU Han-hing, WANG Nan, REN Wan-hui, et al. (5656 )
Characteristics and Source Apportionment of Atmospheric SVOCs Around Typical Chemical Industry Zones GE Xiang, WU Jian, GAO Song, et al. (5663)
Source Analysis and Health Risk Assessment of Toxic Volatile Organic Compounds in Nanjing in Summer and Winter -+ ++ ZHANG Zi-jin, LIN Yu-chi, ZHANG Yu-xian, et al. (5673 )
Emission Characteristics of Industrial VOCs Based on Emission Inventory and Field Test; A Case Zhengzhou High-tech Zone «++++sseeveeesevseesusensnees REN He, LU Xuan, LIU Yang, et al. (5687)
VOCs Emission Characteristics of Water-hased Architectural Coatings and the Influence on the Atmospheric Environment in China «+++ GAO Mei-ping, WANG Hai-lin, LIU Wen-wen, et al. (5698 )
WRF-Chem Simulations of the Impacts of Uncertainty in VOCs Emissions on Ozone Formation and Control Strategies ««+«+sesseseereeseeees WANG Feng, WANG Jian-wei, YANG Ning, et al. (5713)
Spatial and Temporal Distribution of Ozone and Influencing Factors in Shandong Province ZHANG Miao, DING Chun, LI Yan, et al. (5723)
Chemical Characteristics and Contaminant Sensitivity During the Typical Ozone Pollution Processes of Chengdu in 2020 «+-+ ** QIAN Jun, XU Chen-xi, CHEN Jun-hui, et al. (5736)
Development of an Emission Model for Oxygenated Volatile Organic Compounds from Gasoline Vehicles Based on the Online Measurement =««+««s«+sssessesserseeseneneseninenennsininennnens

............................................................................................................................................................ HAO Yu-gi, YUAN Zi-bing, WANG Meng-lei, et al. (5747)
Dynamic Evolution Characteristics of Water Resources Utilization Efficiency in China Under the Constraint of Triple Attribute Carrying Capacity =~ «+se+sssserseressessensenssnemenennsnininennnes

ZHANG Kai, WU Feng-ping, CHENG Chang-chun (5757)
Prediction of Total Nitrogen Load in Yangtze River Basin ++= DING Zhao-wei, ZHENG Hua (5768 )
Dynamic of Net Anthropogenic Nitrogen Inputs and Riverine Nitrogen Export in the Yangize River Basin in 1980-2015  ««ereesereereeeeneeees YAO Meng-ya, HU Min-peng, CHEN Ding-jiang (5777 )
Characteristics of Water Environment and Spatial-temporal Distribution of Nitrogen and Phosphorus Load in the Yellow River «+:eseeeserereeeeees HAN Xu, PAN Bao-zhu, CHEN Yue, et al. (5786)
Analysis of Nitrate Pollution Sources Under Different Rainfall Conditions Based on 8'°N and 880 Values «+++++eeereeeeeereeneenennennenenenss XING Zi-kang, YU Zhong-bo, YI Peng, et al. (5796)
Seasonal Variation Characteristics of Eukaryotic Microbial Community Composition in the Source Water Reservoir +-:seseeeeeseeeeees ZHANG Hai-han, HUANG Xin, HUANG Ting-lin, et al. (5804 )
Characteristics of Planktonic Bacteria Community Between Summer and Winter Surface Water in Dali Lake ~ +eeereereereeresienienenniinienen LI Wen-bao, GUO Xin, ZHANG Bo-yao, et al. (5814)
Impacts of Wastewater Effluent Discharge on Bacteria Community and Water-soluble Organic Matter in Benthic Biofilm in Receiving River s«++eeseeseereseserenenienenensnninininininnn

........................................................................................................................................ <+« WANG Yu-tao, FAN Chen-yang, ZHU Jin-xin, ef al. (5826)
Pollution Characteristics and Risk Assessment of Typical POPs in Typical Drinking Water Sources in Wuhan ZHANG Kun-feng, FU Qing, TU Xiang, et al. (5836)
Investigation on Fluoroquinolone Resistance Genes in the Intensive Aquaculture Area of Shatianhu Intensive Aquiculture Farm and Surrounding Waterhodies in Shanghai, China =~ «+++esveeeee

................................................................................................................................................................................. XU Mu, 1T Shi-hao, MA Jin, et al. (5848)
Influencing Factors of Nitrogen Removal from Low-Pollution Water by Aerated Constructed Wetland ++++sesresrereeresemenensinincnniinnes LI Lin-lin, LI Rong-tao, KONG Wei-jing, et al. (5857)
Removal of Characteristic Pollutants in Livestock Wastewater by Horizontal Subsurface Flow Constructed Wetlands —««+«ereereerersereereeeeennene ZHAO Wei, FAN Zeng-zeng, YANG Xin-ping ( 5865 )
Improvement of Nitrogen and Phosphorus Adsorption and Stormwater Retention Capacity by Hardwood Biochar as an Additive Material in Filler Soil «e+eeseereeereserensenemienensnniincnnn

......................................................................................................................................................... MENG Yi-ke, WANG Yuan, WANG Chuan-yue, et al. (5876)
Removal of Ammonia Nitrogen from Polyvinyl Alcohol/Sodium Alginate Fixed Micron Zeolite Powder in Black and Smelly Rivers ««+:essesreeeeees WEI Chao, CHEN Tao, JIANG Qiao, et al. (5884 )
Effect of Corn Stalk Biochar on the Adsorption of Aureomycin from Sierozem ««+:«+s+ssessesesessessemsensnenmssnintsnee NAN Zhi-jiang, JIANG Yu-feng, MAO Huan-huan, et al. (5896)
Microbial Degradation Potential and Transformation Pathway of Micropollutants in Sand Filters of Drinking Water Treatment Plants - +++ ZHOU Jie, WANG Dong-lin, LIN Hui, et al. (5905)
Long-term Trends in Illicit Drugs Abuse in the City Assessed by Wastewater Analysis —«+eseeseereeesemenensssninnnnin s CAO Yu, DONG Xiao-tang, SHAO Xue-ting, et al. (5912)

)
)
)
)

Stress and Post Effects of Azithromycin and Copper on Archaeal Community and ARGs in Activated Sludge GAO Yu-xi, LI Xing, ZHAO Jun-ru, et al. (5921
LI Qiang, CAO Ying, HE Lian-sheng, et al. (5930
Distribution and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons and Heavy Metals in Coking Sites in China -+ WANG Yao-feng, HE Lian-sheng, JIANG Deng-ling, et al. (5938

Spatial Variation and Risk Assessment of Heavy Metals in Soils of Main Torreya grandis Plantation Region in Zhejiang Province -

Spatial Distribution Characteristics and Source Analysis of Soil Heavy Metals at Typical Smelting Industry Sites

........................................................................................................................................................................ QL&NC Yll, u Ying_juY LUO Qian, el al' ( )
Heavy Metal Pollution and Cumulative Effect of Soil-crop Systems Around Typical Enterprises in Xiong'an New District ZHOU Ya-long, WANG Qiao-lin, WANG Cheng-wen, et al. ( )
Heavy Metal Accumulation Effect and Safe Planting Zoning of Soil and Rice in Tongren — «+esereeseeresremenenmnnnni ZHU Liang-liang, WU Yong, ZHOU Lang, et al. (5988)

(5997)
(6006)

Effect of Dry-Wet Alternation on the Immobilization of Arsenic in Red Soil by Cerium Manganese Modified Biochar «+++++++eseereese HUANG Xiao-ya, LI Lian-fang, ZHU Chang-xiong, et al.
WANG Bing-qing, YANG Qin, LI Hong-ying, et al.
Characteristics and Influencing Factors of the Dissolved Methane and Nitrous Oxide Concentrations and Emissions from a Rice Paddy Drainage River in China «+«esereeeeesensensenenenennnnes
+++ WU Shuang, YANG Wei-tong, SHENG Yang-yue, et al. (6014)
Coupling Effects of Water-saving Iirigation and Controlled-release Fertilizer (CRF) Application on CH, and N,0 Emission in Single Cropping Paddy Field «+:+:+eeeeerenereneneisnnnininnn
.................................................................................................................................................................. WANG Yong-ming, XU Yong-i, JI Yang, et al. (6025)
Effects of Manure Combined Chemical Fertilizers on Soil N,O Emission and Microbial Characteristics of Wheat Crop System in Northwest Arid -++-++ WANG Kai, SHI Lei, MA Long, et al. (6038)
Effects of Different Types of Straw Returning on the Bacterial Community, Organic Carbon Mineralization and Maize Yield in Upland Red Soil »«eeeeeseereereeresiemienenenmineninninenn
-+ KONG Pei-jun, ZHENG Jie, LUAN Lu, et al. (6047)
YANG Jian-giang, DIAO Hua-jie, HU Shu-ya, et al. (6058 )
Effects of Combined Application of Biochar with Chemical Fertilizers and Organic Fertilizers on Nutrients and Phosphorus Forms in Purple Soils  ++erereeeeeseseeresssnnisiniiiiiinens
XIANG Shu-jiang, YU Luo, XIONG Zi-yi, et al. (6067 )

WANG Zheng, SUN Zhao-jun, Sameh El-Sawy, et al. (6078)

Ammonium Nitrogen Fertilizer and Humic Acid Synergically Promote the Removal of Cd from Soil by Tagetes patula L. -

Effects of Nitrogen and Phosphorus Additions on Soil Microorganisms in Saline-alkaline Grassland




	组合
	封面
	中文目录




