’im:w 0250-3301' m EN'HCKHDV
& ) ;-umu \G KEXUE
- . _-" "

2020

Vol.41 No.10
=415 S108 |




w % # 3 4% 510

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4610 A 15 H

H &

BB I A TS A BRI —  TURTTERAMHT eveereerermerere oo kBN, E AR BRRTE(4345)
ST TR THET PM, 75 RAFEBORTRT ooeeeeeeereeeeens BB, fhin, 1M, £, m/n,)‘ﬁ T, MR, PR (4355)
2017 ~ 2018 AF LR PM, s HFOKIEVE CHLE AL - W, BRI, REM, XE, B, BHE, §OUK, 200, FHRE(4364)
JESCRTRIRIX PV | FRRRTRALSMEIE o oovvvvvneseessen S0, FIE, KR, UE, B R, RHE, B0K, 204, TRE(M)
WARIA % 3 YORGET At BRSAE UM oo &¢ﬁ,%zﬁ,ﬁ%m,%%m,%x%,mﬁf,%% 15 (4382 )
B A B S VR BE AR AE TR «veeeevrvmeeees oo B, AEM, RXF, MER, T REE(4392)
2019 4F 10 ~ 12 FSTHSLR 3 “2 + 26" Sl BT RAFRCRITAG oooereereeeees kR, BOE, B4, &7, BE, XA, M%i(MOZ)
(R AT YA U T ovvvvvveveevssssssssssssssn BEE, KU, B, BXW, AN, B, AR, B, LE8E413)
FMTI VOCs 214N HERCE BT HC ELEUE BT +oveesersesesseses et P REE | B (4426)

%My[ﬁj/lxﬁﬁﬁﬁgﬁj}/\ﬁﬁlﬂo T2 VOCs 75 QBRI R FITTAL wvveveeeeerrmmme e
..................................................................... BAal, FHA, TH, TRE, T, 2, 20, K, %% (4436)
&ﬁ*%ﬁﬂ&ﬁi%ﬂ*ﬁﬁﬁﬁm%%ﬁ ------------------------------ FE8, B, K%, BE, FER, EME, HRE (4446)
I BT T SRR PO S BRI EIEGIE] ++ereeeermeeeeeenenmnncnneneans Yk BEA. BEE, FAA, ERAE, RBE, BE (4455)
Tﬂ%%%fﬁﬁ'ﬁjﬁw(ﬁ e HET 22 Fe A BT+ e vvveeeremmesrmeerne e KR, BIRA, A&, wE, B (4462)
KA 2017 R SR I 25 S HERHEHOE AL ooveeeereeeeens Mg, ik, REW, 2FR, R, KRB, TH, XM, B (470)

DU 1148 3 T4 — Y T2 M e A 5 1 A T S TR BRI +vevvrveeeeemeessmsesssems et
....................................................................................... WEW, WEE, BB M8, LK, BW, X%k, &% (4482)
BRI A TS Y BT BRI E R e eeverermemeem e ettt s A& THH, Lk B (4495)
FX TG T4 B ZS [A] 00 BTG YLUAIE <+ eevvrenn e em e RE, RBEF FIE(4504)
TR I AT KK A 001 PPCPs AR BRI A vvvvvesveneee F#, TLR, BAK, Wi, IR, K8, $éMﬂM
SRM LS R BN PR TR AR IR A28 T3 SRR oo coeoeevememeomessmsse e, BXE, M, BYX(4525)
KT RN Z TS R 2 BRI R oo TH, AW, B, BFH, FRE, KH(4539)
IR T IR RN E: UL e G . ik, kE AT, EF, A6, EH(450)
JET DPCRS BUBHMG BB SRR IR RA -vvvevrssoenensssnne BEE, TTE, Bk, FH, REK, ToE, TRFE(4555)
Wk s o] S P A A BB BRIV LRI oo %%%,Eﬁ%,%rx,@ %, WL, ERE(4564)
TS TR T 50 AR K TRTT MW AE S RS HS IR  coovereeeeemeeesenn KEE E, £, T, FRET2)
R AT BTGB G B RGSAP AL woovoveesvvvsssmnessnnes EFHE, BAHE, A%, BEX, ZEH, FRAUSD)
IS AR HEAK PO BRI BRI oo EAB, Hil, B0k, 2TF, HA, £, £7(4590)
5K/ 53 KA A AERHIT KSR VTR v %#%,gxm,an,éﬁ Bk, Rk, E4E(4599)
B W4 SR WL MIL-]O](Fe,Cu){E{hXX%UJ(F%ﬁ@%ﬂ‘@ﬁE ............................................. X]J%‘T‘ R, X 2148 (4607)
4k Cu®@ Fe, 0, 1Ak PMS BRAFA R EEASI TP SR HLA - veovevseesemsmsessessm s BRI, BEE, HE (4615)
SN TR R b = GREBEE AL oo Ay, A&, BN, YUE, BURE, HAE, A3 (4626)
VA AT L R IRIREAEHY oo MR, ER, R0, BN, KA, FR, B (4636)
A DN 5 PN-ANAMMOX #5 T-ZAb B I B BB R A BUE IR AT oo WA, R, HE, BRIDE, 7 OUK(4644)
A AFRIRLG I E R 3 IR A B IR RRERE T -ooveeeeeereeeemeseeees FEN, TRF, HK, ATWE, 77, 208 (4653)
RSB B A I R TR TS R K B ATRAGE P weevvereereereereeneeene et ERE, REE, BT (4661)
0 40 R R v X A DA P AT WIS RO R A ML B -+ ZFE, K, AF, BHY, 0, BET, BB, TWW, THE(4669)
ARREAER T EYARFR IS4 B R BE TS L UE «+vvvevveerrrrrrr e, IME, REE, KB, FEEF(4682)
TR 0 S X B BB SR AT S SRR IR SRR PRI RN oo KT, MR, #Bes, HAZ(4690)
I ENEE (= S WO P IR0 A~ i 5 i) AL IR WK, B, G, FRE, BF, EFR, XEHE4701)
FRTERS 2 AT IR A DUIE B IR ooveeeeeee e WL, BAE, ME, KE, B4R, EEE, a5H(4711)
SMIRHX MG T AKREA: K S R AE BRI oo ER, R&E, B4, AW, BBE, RES, FHE, AR, BHET)
IKTEARFIE B As AT As BFUEEAEZH oererrrereeereeie e SRS, KRR, B, A, HXh, EHRE, BEHE4726)
LR T T R ey S9N s 2 R B, Th&, %, HHE, KEE, A%, BA%13)
WA M o0 7 S M MR AT A RE RS oo B, WE, TX, £F(4740)
TR P EL G B T R PR BT oo EH, W, FUS, HRE, B8, RAR, YEEM9)
RS B2 SR I PR Z BB B A RURITM covvveeeeerrereeenee g, T F, I (4757)

(FMRRIEVETT 3 (4435) (BRI IERA RN (4445) {5 E.(4606, 4625, 4732)



3
EF 50 In B f = 554145 4510 20204F 10/

Eco-Environmental
. . Vol.41,No.10  Oct.,2020
Knowledge Web Environmental Science o -

KEARFRBLRERBPEL TV RHE

FIABE, INVFEML, BRoR", RIS, SR>3 i R

(1. R T RIS RRIE2=Be, J-M 5100065 2. ARG RRMERSRAER TELKRE, M 5100065
3R BREAE G5 REHEATZRE, M 5100065 4. ) KA BN A5 XK BE T EE AR O,
T 510006)

WE . Har, T IEA PR S0 S AT 55 76 3 [ 0300 , V00 T B Tolk WA WLIE I & A P (volatile organic
compounds, VOCs ) 7 it Wi I 00, 2 e 57 3% 11 Tl 5 MLV 770 068 FH IR HE RO B 0 75 O HERC ) S IR B H B 3 & &
BRE— R ARBR R SR ORI RS . i ad 3 Al SRR S T S S SR A2 AR IO R i , i [0 PR U A A ARSIy 2
TN E  IRBUE R VOCs B8 Mo i, I3 H B S A B3 (ozone formation potential, OFP). 25520 ZE A 2R KL,
VERIAL JKPERDGE AL (ultra-violet, UV) IHI 45 VOCs & & (TR 73 40) 4331120 37. 28%. 9. 88% #il 18. 02% . IR ZFE IRl
ARPEIR T VAR E ARPEERNE TR I EUEHNE B9 VOCs 43318 15. 06%., 59. 90% ., 11. 79% il 54. 50% . AN[F]
FIZEAY R VOCs F 22 5 B R AR PETRORHAY 32 B4 43 S OFP Tk A Bkt | v ) 0 U kA R 25 22 ) S IBR 25, UV kA
RS FIRE RS, VR HRE T I BB 15T M W J2 AT R A ) SRR e, AEAEAE 129% PV R AR S8 TR TR 42 % 155 JF%EJFT

PRPERLRISR. S B TOKPEA BRI R DR ARSN AR R U T s it ikks. 7 )

KB ARG PR AL A (VOCs) 5 i , S =

PESES. X511 XHEARIREE: A XERS: 0250-3301(2020)10-4446-09 DO 10.,1322._7/j.hjkx.2l02002103 s
’ | | . .u‘,-

Characteristies- of Volatlle Orgamc Compounds ,ln Wood Coatmgs and

.

Automotive Coatlngs in China / ",--’*' /€y &
KEun- tlng 4 SUN Yu-hang', CHENG' Hal-rong . LIU Rui-yuan', ,-I—.IU.ANG H%p—min1‘2’3’4, FAN Li-—'ye;i’2‘3’4-","
YEDdlq11234v i !/ 4§ 4 a I

3. 7 -
- i - e

o

( ¥School of Environment and Energy, South'IChina Ui-;liversity of Technology, Guangzhou 510006, China; 2. National Engineering
Labolﬁtory. for VOCs Pollutien: Control Technology and Equlpment (SCUT) Guangzhou 510006, Chind% 3. Guangdong Provincial Key
Ldbor.atory of Atmospherlc Environment and ’Pollutlon Contro'l' (SCUT) Guangzhou 510006, China; 4. Guangdong Provincial
Englneermg and Technology Research Cenire for Environmental Risk Prevention and Emergency Disposal ( SCUT ), Guangzhou
510006, China)

Abstract: Presently, there are a few studies on the measurement of industrial organic solvents in China. To determine the content and
species of volatile organic compounds (VOCs) in industrial organic solvents and to provide the emission factors of organic solvents, the
Chinese wood and automotive coatings, which accounted for the largest proportion of production in the world, were investigated.
Coating samples were obtained by sampling from companies and buying from markets, and were measured in accordance with the
domestic standard testing methods for coatings. The content and composition spectrum of VOCs in the coatings were determined, and
the ozone formation potential ( OFP) was then calculated. The results showed that for wood coatings, the average content of the VOCs
in solvent-based, water-based, and ultra-violet (UV) coatings were 37.28%, 9.88%, and 18.02%, respectively. For automotive
coatings, the average content of the VOCs in water-based original equipment manufacturer ( OEM ) coating, solvent-based OEM
coating, water-based refinishing coating, and solvent-based refinishing coating were 15.06%, 59.90%, 11.79%, and 54.50%,
respectively. The content of the VOCs in different types of coatings varied substantially. The main components and OFP contributors
were alcohols and ethers for water-based coatings, benzene series and esters for solvent-based coatings, and esters, alcohols, and
ethers for UV coatings. The average value of the coating samples could meet the current mandatory national standards, but 12% of the
solvent-based wood coating samples and 42% of the solvent-based OEM coating samples did not meet the standards. In addition,
except for the benzene series of the water-based wood coatings, the contents of harmful substances in other coating samples were up to
the standards.

Key words: wood coatings; automotive coatings; organic solvents; volatile organic compounds ( VOCs) ; source profile
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Fig. 1 Overall content of VOCs in wood coating samples
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Fig. 2 Content of VOCs in solvent-based wood coating samples
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Fig. 3 Content of VOCs in water-based wood coating samples
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Fig. 4 Overall content of VOCs in automotive coating samples

J7B VOCs &= W 5 SCrk[ 16 ] i A& & (15% ) &
AR R RR G B AR FUK PR B ME 1Y
VOCs &35 B 43514 49. 53% ~ 58.72% F1°9. 67%
~15.96%, ¥ ¥ VOCs & & 4 5l Ky 54.50% Al
11.79% . BUAT B FAREY Hrof o ROR e AN,
5 SCHR [ 25 ] A A DG BR B #E AT b X % L & 31,
JITA KPR ZEAB AN AR i 35 0] 3 A s o R A 220K
HILBRIEAE 10% Ze 45, 75 40, i T i bn o A 7 51

s



4450 o

B 41 %

R EAEANR AN 70 ]y Z2 25 BRAE (48 % ~ 64% ) , TAX
EAT B LT , B i AR T it JE P v B (200K . &4k
KRR AR VOCs & B = TR B ANE
KEGE 4% .

()RR 3 VOCs Fiflll  RER) %
SERIERR T e R B AR R 2R P — 2D X L
4 AN CRIKER  TPIRE RIS R ) BRI AT,
HAARGE R W E 5. BIK&E N vocs & &k

90

——
80 N-20

= 70+ N=3

= 60 .

N=3

& sot

’; ok

Z s0f NI N=6 N=8

o | = :

# 20 @
10 F

I I L I 1 !
ki RPEUE AT RMER SERENT R
ik ik FOE FOE ENE
Bs5 RERM F(BEF PRFEEEMER)
R VOCs £ EER j
Fig. 5 Content of VOCs in OEM coating samples (ele(:lrop}‘farelic

23.22%, W T SCHR [ 25 ] A BRAE. AK M i s A0
IKPEER 1F- 1 VOCs & 0 15. 03% F1 17. 29%,
JITAT R il AR T SCHK [ 25 ] A BRAEL, B il 13 4 5
100% . 7R R iR R i 700 76 €0 8 RN 0 BN R 1
SEH) VOCs 55 49.21%., 61.42% Fil 42. 96%, 2 7]
i 2 BATARME (GB 24409-2009 ) K HR K A9 BR
HEHOG R A BRAE LK, 3 JSRE S e WA i 1 &
¥R x5 60% (40% ) . 55% (55% ) Fl 67%
(67%).

(3)IREWREL VOCs & ShriE b 50l ¥
ATV B 2R GE R 5 A S i S A 5
SR LIS T 3R 3, A] & AR A 58 i i’ii%ﬁ
R I Ot A 7 5 i) 7 1 S b v 1 R A v
W, HHABF RS R K4 H %/zk/%%umina
Eﬁiﬁ{awﬁm?&?ﬁki‘m B B 11 [ AP

HBJE AT~ — SR BT BT 1O A ,ﬂfi/*%?
f)uﬁﬁﬂ(ﬂﬁzlzﬂ/\lkﬂf I 1 ] e ,':‘752!&6)?%
H R KIS R A T S R A AR X A %iﬁ VOCs

paint, intermediate paint, colored palm fand varmsh) ET X?.T_‘ Eﬁ’]'{}ﬁ% 4 1__,,
= £3 K% B VOCs,ﬁgﬁ%% ﬁ*ﬁ;&h@&aﬁﬁ?%mtw* r
K | ] i lable 3 Comparison of cgmem O&YOC}-ﬂn automotive coatings with relevant standargds # research . ) - I
e ~
= _ HAob g
Y = zﬁﬁhﬁzi’a YOCs 1
Kok Jiﬁ%’é Jiﬁé@ AN fr /rﬁaéﬁr{ﬂﬁ{ﬁ ey
7J< P (BT | 15,06 . — 1071
J PERIERIA) [ " .90 —4 ! 5001
N hépﬂéﬁ( HuPIe? ) LN B2 20.83% (250 g-L°") [ —
A = »
vt mépc}nff{k K 15.03 29.17% (350 g-L ") (%) —
pag i il 49.21 55.83% (670 g- L") %), 44.17% (530 g-L~") [»] —
e e g ] 17.29 . Loy 2] —
Vot s :kri 35.00% (420 g-L~")
pagi il 61.42 62.50% (750 g-L~")[%: 2] —
TR I 42.96 48.33% (580 g-L~') [ ;45.83% (550 g-1.~') ! —
e K 11.79 35.00% (420 g-L°") 2251 —
aSnip) 54.50 64.17% (770 g-1L ') [%] —

1) FASCHRERRAEL— B | 455 RO SRR HE A LA FRAEL, 45 5 S AT B e ) B BRAEL

2.2 HHLER VOCs 4153 HHE
ARAFREHE VOCs 2153 7 FUIE L WLIE 6. 25 51 1
TN TEARSR R KRR R VOCs 4 43 5 R 32
& AR R i R AR 2SR, Y ek
67 %, HUTEFRIE (12% ) FIR R W) (6% ) 5. IK PRI
A R S PR S DN RRIR S 8 EEE T
Eﬁ%\Jﬁ Rk 2 B T Tk — SRR — AR
B, o LRI 65% . R R BURZRIR B R R W)
Eﬂi}_%ﬁéﬁ%ﬁ%‘é%u, b7 HE R Ik 79%, H 2 R 2%
(18% ) , i ZE AL v 15 it fi hy 58 M ) P ik 2
JRAEIE R 7 E AR MG, V5 500 AR OR 2 U R e e A
S AYIFMKIR A K LR LM TR LR T
P FNARR — R IEF. 5 25 -5 B R A SR R
W25 RIEATHT e, RIS B AW A, KRR

DABERES Y R 3 | R — o RS o, 1 57
RITRBHN I L — H R 2R S5 2K R YN & | R
A—EMEERY L. UV RERTRE 2R R
BRI FNEEEE S 5T, WA 7 b 2 FILKE 8T 95%, [R] B IR
DR RY MBI EY) L. UV Rtk &
B FUET 5 IR R — B Lk SRR R
WIS N R TRE, 2,2,4-= H -1 3
S T RRTRAN 48 =8 B NGRS, Horh, — 45 =
PN I N R TR H VRS IR T k.

PR 2 0 R0 5 B, BN AT AT,
VOCs S5 WA B ILFE 7. S8 5%, 7E A B 1

VR KB AR VR T IR 55 e A K VR R TR R
vh BB R O B EE M R SR, b e AE
56% ~93% 2 |a] , Horh R 8 4% 2 T Bk 2



4451

e e

(€) UV AR
575 P B o A5 A

tES

FRUAN BRI A, 5 1 2 D A

?_%s
i

FRAE
]

=

B

v

(=
B

HEHAA

coatings

]

40.29%

2
H

=)
I

5

RSl
A A

0 & &
R MR R

60% . .75
— sk

R TRBH A EA ALY

7

V=3

(b) #F M BLARE B0k
# VOCs E5 G tEiE

7]

&,
Yy

VS

ion of components of VOCs in wood

79.03%
& 6
Fig. 6 Proport

A G

HEER

%

.
=1

s

5

Wz

(a) At AR Bk

TR R AT B2 R R W)

10 4
ClE ., 1-

HRR R Y EE A
B

>N

ﬁ

)

I

8l e

IR

H

2, H
PN S

TR RO i

=
i

AR, 4 &

*

=

1

b
H

DU R 2 4T

=
L

el

Yrr

4

Hr

I

o

JERRY)

X

.,,o
=

2 = -
= 0 S
= = L=
gz

= v

o0

2T T

TR R, N
AR
A
A

it

R,
ORI,
Sedadidadidanidaiiaaiias

godedandadaanandatdaananta ad

%
B
e h kA h AT Eh A
SRR S
B R
N AR e e

BT

By
e
e,

AR e A A

S,
e
Y
ey

e
A e e A
= A R RN AR ALS
B R R e
e B RS e
e

e

e
]
e e e st ]
S SRR AR
SRR,
it e ]
R e A La s
R

e A A A
K R K,
e ey
s
R R R AR R R
R A R
R N T e
R e N A A
R A A
O R
O
S e
R R R e

e e B e
e
o3

-+,

.‘.- -2

=
g
= o

T
.
e

A,
ik
S5

gt
S
)

&
5
2
2%
B
.
0

2%
2
£
£
2

o
£
35

e
!

s

3

it

it
£
B
20505
i
£
et
900
25
£
£
i
S
!

i

5

<

das
i

&
2
5
et
i

s

%
e

£
:
i

e

e

E =
[}

frifis

(e) HMIELS

b

(b) KA A

i

(a) Pk

X s
TR s
R
TR
AR,
e e,

BT s
R
Ly,
e e, N

2 R
e
e e
R
e E L E s

L

e
ot
338508
!

i
i

o
it

e
4

it
et
£

S
SO

£

4
S
25

258

ke,

16.86%

o
|
e
el

e
56.25%

£

Fet

i

L5

3

s

v

i

o

e

e

o
o
gt

£

it

£
3]
o

o
£

Vi

o
o
et
he
2

£

v

i

o
%
)
S
i

o

e

gt

+
3
5

£
5

35

&
S

<

5}
e

]
ot

bt
o
)
S

+is

(2) AT R i

pe e R Rt

t.

Bk, Ik

(e) PRI i

in automotive coatings

83.13%

RERK VOCs A5y HLLiER

i

&7

Fig. 7 Proportion of component of VOCs

R

.
e
4

(d) AREE U
() R R

5
S
N
k=

59.98%



4452 woo

KM FLUIECTR TR, 3-CH LN OB N
ik ORISR | LR QIR 2 I T ik CIRIR A B
R R RIS TR R FR IR B NG
[ VOCs 2040 REXTBE S 25, 43 A i 39 4~ 22 4~

B 41 %
AT P E TR R VOCs WIFh & i 580 56
i3 243 e B A T ) B A T LR ( %!é

4) , B R B SR ORH R 22 ) B B VOCs &
I AR B BRAE 2R, (EK M AR S TR 2K 2

130 b Yy W R A
F4 BB EEREREILERD /%
Table 4  Comparison of species content in coatings and standard limits/%
Yrh o i e BR A KRR EL RIBIARGR R ARSI [ S U S
ES i 0(0.30207) _ 0(0.32437)
0.04(0. 032" :
2K LR 2R ( ) 29(301%7) o 8.88(402*  30[%])
— 7 i — T i STE 7 — 7
Z;@?ﬁﬁi\lgﬁmﬁﬁgﬁﬁﬁﬂ\lgﬁ;aﬁ\ 0<0 03[21]) . 0(0 03[2425]) 0(0032425])

O O BERE RGN 2 TR T BERS AR AR

D) F55 I AT FMIREE R 355 PO A braf R AE ; KA B ORI 0. 04 (0. 03121 ) ™ AL % g

2.3 RAATTER BT

FR R 20 43 7 1, 6 OFP 47315, UK
PEVRBE AR AL UV TR VOCs 414311 OFP
7 R BL2E AR, BARTLIET 8 ] 9. W) It
FEAKHEAR 80 IR K RER o
TR GBI OFP SURkdR i, STRK AR E 6800~ 97%
Z I, 'ﬁéﬂﬁ/‘f@ﬂﬁttﬂﬁt% ﬁt &/ﬁﬁuﬁw
e ﬁ?‘ﬂ’*”hf .k/ﬁ' 'J*”hi/ﬁ{éfﬂﬂi’ h‘ﬂ%
N TS S dgimmahﬁ%ﬁ RIS j
mE’J MIR ﬁ WHLT 5K OFP fﬁkﬁb T
2%~ 9206 IRl G L, ﬁﬁkﬁﬁu%%%?li@d:ﬂﬁ

@ﬂzﬁ;@ﬁu mﬁamwam%j%%\iﬁz%iﬁ/i

{EAT] z?;s TR UV A3 v P90 80 v
WK 1) OFP 5k 2, 3tk K 48 31 0 549 F
76% BT SR , v R kLR IR K1 OFP Tk
T TR, A o R A o O T I K
OFP BTk WS ; KPR Bk (9 OFP STk

e Wk [ Ak D A
k. Bk B OREY
100

80

60 +

EHEVOCSHIOFP %

KA YUER REERE RMERE kE
ik ki o g b
8 KR AF VOCs H5 ) OFP HEL1ER
Fig. 8 OFP proportion of component of VOCs

in water-based coatings

S 5 A 2 A P A

RO (AR IR B A 9 OFP STk
BRHRRY); UV IR e R R OFP SRR

K R i P/, ;"
Bt I wE ﬁﬁ%’& -EE#S
ey e I OERERY

100
80 |
= *__JI‘
lrE 60 =
(™
=
=
§ 40
#
f-od
20+

0
UVARREE AR SRR WIS RERS
A FhikiE FAQE NS

B9 UVRBEIEFERE R VOCs 5K OFP &L
Fig. 9  OFP proportion of component of VOCs in UV

coatings and solvent-based coatings

2.4 HHLER VOCs ¥R )G
E@%,&Elﬁxﬁc%ﬂfﬁnumé??%/rﬂﬁﬁi
PR B ER e KM R R SRR VOCs &
B (BN SCFTR ) BT E KR R B
TEZ YGRS o 4 o5 2 i b o7, Je 19
TG 58 B, H LR IF o 255, T L& B 7

RIVRAEHE VOCs & 8 RAJEKEIREN 3 ~5 P
KIAE RN R RI R AL LU R Y o £, L HE

FIRURGR TR R 2R Eﬁ%”—IﬁJHFTz%
IEFRIERR 5 (30% ). TR | ORI Z R SEOR &
PIAEAERT A A A v 1) B P, o X PRI 5 TR
lltl:,?izlilr“imjtjjf“i‘ﬁf”ﬁﬁﬁa%a/ﬁ%ﬂ%ﬁﬁ
BEA FIEN, TEGOE A HSCR LA 5 .
AF 3 I A3 e A2 S B T 2 AT A AR



10 PRI . FRIEAR GRS TR P R A LY RE 4453
é%iﬂ://f‘? T%’ﬁ‘ﬁ‘ JH E'J@jiﬁﬁ ZM{XTEE EFI @fi EFI EE‘ [J]. Atmospheric Environment, 2002, 36(8) ; 1309-1322.
%ﬂm:ﬁ?ﬁ%% @D{'{ﬁ}zﬁ ZM*&T@H#%%E@ ﬁ'é‘?@ [7] Cai- H, Xie S D. Estimation of Vehiculariemissi‘on inventories in
o N N o ) China from 1980 to 2005[J]. Atmospheric Environment, 2007,
YRR R Y. WAEASHEZE oA 1 & 1 T ik 41(39) ; 8963-8979.
Tﬁ%ﬁﬁ ﬁ;ﬁ’j%ﬁ% T{éﬁﬁ%/ﬂﬁ iﬁ%*ﬁ 'ﬂJ\ E]"J %ﬁﬁ% [8] Wei W, Wang S X, Chatani S, et al. Emission and speciation of
-methane volatile organic compounds from anthropogenic
R E non-met! o p pog;
ﬁﬁ{f @?ML éﬂt o sources in China [ J ]. Atmospheric Environment, 2008, 42
AR, ESRASH 5E Fril 4 B P2 i VOCs 25 & 1Y) (20) : 4976-4988.
:l:",j{ﬁi’]f E)‘}‘@ 5'% ﬁ-}J l‘/‘I" [—] %{*T{EE]/] I;E{ﬁ SiE [%] [ji] , ff# [9] NiuH, MoZ W, Shao M, et al. Screening the emission sources
TT 12% B/‘J{%? U}FU*%H‘ */‘H‘E'é i3 %u 0% B(J{%? [JLFE of VOl'dl.lle organic compour'lds (VOCs) 1.n China by mu.ltl—effccls
- evaluation [ J |]. Frontiers of Environmental Science &
/Wi)?r{/k#ﬂnﬂiﬁ j<1:T H VOCs igﬁ %TET Engineering, 2016, 10(5) ; 1-11.
[ﬂgﬁiﬂ(?ﬁé‘]ﬁﬁﬁﬁ;ﬁﬁémﬁﬂﬁ ﬂﬂlﬂ?‘%‘(*ﬂ\‘{ﬁﬂ/\]j}% [10] Zheng C H, Shen J L, Zhang Y X, et al. Quantitative
,/f_—‘l;m%gg%gj;]%/\%gg assessment of industrial VOC emissions in China: historical
trend, spatial distribution, uncertainties, and projection [ J ].
3 & Atmospheric Environment, 2017, 150 116-125.
- [10] WEBL, S, BREHE, 4. LTk AR SR VOCs 1
9 OA 8 A r . BT , 2017, 11(5) . 3000-
(1) AR RIS K HEART UV R DRERIPILL, AR LR )
ll'-//j VOCs & E‘ﬁﬁl“j‘j 37. 28% 9.88% ?[:ﬂ 18.02% ; Cao X Y, Wu H, Yang W H, et al. VQCQ.,cmﬁnsitiOEA‘and
?%i%‘—\*ll‘q:‘ 7J(‘|‘/j:")/$\‘}_‘{ |J }FU)E}—{ 7]('[‘&1]%}%[\ content analysis of waterborne architectural coatip,gér. in 'Beijing
{/R %n /45"%?’ IJ ) ’ﬂk %I\ {/*\ E/J EF‘ i/] VOCs & é}%u j‘j market [ J]. Lhmese Journal of Environmental Engmeenng,
(4 ~ 2017, 11(5): £ 3000 -3008.
15.06%. 59.90%. 11.79% Al 54. 50% . [12] AT, 5ET, EhA, % jl:&z?ﬁ%m%‘@c%ﬂfvocs ik
(2) 5k VOCs 414N 6F | it A PE el L ok 2 W R . R, 2018, 397109
o . 4408-4413. = ™
Yk @ﬁﬂﬂ*%%/ﬁ“ﬂ*ﬂ/&ﬁﬂmhiﬁﬁUZIS- ¢ &
e o . H i?lj Deng 7. 'Y Cao M P, Wang Q W, et al. Reseapch and
?%j\ji {ﬁ;ﬂ‘ gt EFI (ﬂ: {ﬁ [ @;{ﬁu apphcallon of the techiical “method for the complldtlon of VGCs )
@E‘;gjgf UV %ﬂa’»u@‘lﬁ‘;’éﬁ}z %ﬁpw O \ﬁj{l‘% le‘i%l()ﬂ ;r?entoneé from architectural (’oatlng% in Beijing [ .]']"
~ Envigonméhtal Stience 9018} 39(10) ; 4408-4413,
ﬁﬁﬁﬁ*ﬁﬂl . ‘ o
o H / 13] TGV BT, B, % DTN SR R
T GYERSE BRI 72 VOCs iﬂiﬂ% R FHLIVOCS) B ik K AL AMFIE [ 1], FRESRL2E, 2018,
bl IV 75 129 amﬁqumg«,wmnmz%m & 39(10) ; 4414-4421.
8 Gao M P, D Z Y, Nie L, l. C levels and
VAR B R R A R G BB e o W T Bene & T, e ool al Bonlent fevels an
/ oy sz . compositions characteristics of volatile organic compounds
DD?;L *T{EE/J B ,jm jt;(‘—fﬂ: *F‘D‘FEDH E/Ji&ﬁ i (VOCs) emission from architectural coatings based on actual
J]}jjjjg , Iﬁ]ﬁﬂ'*ﬁr@mf&ﬁ%ﬁ{ﬁ Uﬁe’fjﬁﬁaﬁ% measurement|[ J ]. Environmental Science, 2018, 39 (10 ):
?%3??'] 4414-4421.
o it [14) BT, AN, B, . PEASOREHEN VOCs HEHIA T
= ; B i g [ 1], BRBEREE, 2019, 40 (3) . 1152-
[ 1] Atkinson R. Atmospheric chemistry of VOCs and NO, [ J]. 1162.
Atmospheric Environment, 2000, 34(12-14) . 2063-2101. Gao M P, Shao X, Nie L, et al. Establishment of VOCs
[ 2] LiuXH, Zhang Y, Xing J, et al. Understanding of regional air emissions factor and emissions inventory from using of
pollution over China using CMAQ, part II. process analysis and architectural coatings in China [ J]. Environmental Science,
sensitivity of ozone and particulate matter to precursor emissions 2019, 40(3) . 1152-1162.
[J]. Atmospheric Environment, 2010, 44(30) . 3719-3727. [15] /N, BRokE, PNPG4, 4. 5L BURR A B R svAa B
[3] Tang G, Wang Y, Li X, et al. Spatial-temporal variations in BLELEFIE R VOCs HERC R B[ 1]. IR, 2019, 40
surface ozone in northern China as observed during 2009-2010 (10) . 4382-4394.
and possible implications for future air quality control strategies Liang X M, Chen L G, Sun X B, et al. Raw materials and end
[J]. Atmospheric Chemistry and Physics, 2012, 12(5) : 2757- treatment-based emission factors for volatile organic compounds
2776. (VOCs) from typical solvent use sources [ J]. Environmental
[4] Zhao P S, Dong F, Yang Y D, et al. Characteristics of Science, 2019, 40(10) : 4382-4394.
carbonaceous aerosol in the region of Beijing, Tianjin, and [16] FEREEITALEMS, BB ARSI, o ER T
Hebei, China[ J]. Atmospheric Environment, 2013, 71, 389- “HT=R"M(—)[J]. PEEE, 2016, 31(3): 1-12.
398. China National Coatings Industry Association, Coating Industry
[ 5] Zhang Q, Yuan B, Shao M, et al. Variations of ground-level O, Technology Innovation Alliance. The 13" Five-year Plan in
and its precursors in Beijing in summertime between 2005 and coatings industry in China( I )[J]. China Coatings, 2016, 31
2011[J]. Atmospheric Chemistry and Physics, 2014, 14(12) ; (3): 1-12.
6089-6101. (171 FEEA PRV RE 70 SF R RADEE TR [)]. b E%
[6] Klimont Z, Streets D G, Gupta S, et al. Anthropogenic ¥, 2019, 34(10) ; 8-16.

emissions of non-methane volatile organic compounds in China

Yan F C. Glorious course of Chinese automotive coatings’



4454 7S i) g % 41 %

development in 70 years[ J]. China Coatings, 2019, 34(10) . [27] Venecek M A, Carter W P L, Kleeman M J. Updating the

8-16. SAPRC maximum incremental reactivity ( MIR) scale for the

[18] <<':P[§|1K%J_lk4~)j'%>> i ap. HEfbE T FE% M. United States from 1988 to 2010[ J]. Journal of the Air & Waste
: PEETAE B, 2017. Management Association, 2018, 68(12) ; 1301-1316.

[19] GB/T 27052003, #kh™ fsrAfidr 4 S]. (28] T, XUA, FFHER, % ARBRFE IR VOCs WlHEZ HIRR
GB/T 27052003, Classification and nomenclature for coating [J]. "EYEEE, 2018, 33(5) : 6-10.
products[ S]. Wang Z, Liu J, Qi X Z, et al. Exploration of the road to

[20] GB 185812009, ‘% PNBE M 16 14 b v 75 B AR 43 0 k) vp A reduction of VOCs emissions in application of wood furniture
YBR[ S]. coalings[ J]. China Coatings, 2018, 33(5) : 6-10.

GB 18581-2009, Indoor decorating and refurbishing materials— [29] XEZA. EHAIMKEARRE L RICR R [T]. BR%
limit of harmful substances of solvent based coatings for BHS5RSE 2014, 17(11) ; 7-13.
woodenware[ S]. Liu G J. Present state and development trend of waterborne wood

[21] GB 244102009, = PEME B MR K AR S R B T A E Y coatings at home and abroad[ J]. Modern Paint and Finishing,
BbRHE[S]. 2014, 17(11) ; 7-13.

GB 24410-2009, Indoor decorating and refurbishing materials— [30] FEMsmn, Phbeld, ARES, 25, dbathi 2 B b g ke F it
limit of harmful substances of water based woodenware coatings TR R A ML) HE R B R ka3 [ 7). A 5B
[s]. ¥R, 2019, 41(2) : 236-239.

[22] GB/T 385972020, &#ERMEANALEY & E SR = MR Xue P L, Sun X F, Shao X, et al. Estimation and forecast of
FR[S]. volatile organic compounds emitted from paint uses in-Beijing
Technical requirement for low volatile organic compound content furniture industry [ J ]. Environmental PQ]lut.inn_,-afia Control,
coatings product[ S]. 2019, 41(2) ; 236-239. A ._‘_..-'"-’

(23] HJ 25372014, PREGARE S AR ZSROK MG St (317 FEEAL 2018 AR EVTROR Tl R RRBER: 2019 1P 2
HJ 2537-2014, Technical requirement for env1r0nmentq1u;;labeling () [J] "PE_‘EW%*—} 2019, 34(4) . 12-20. . "
products[ S]. Yan F C.} ' Siltation of the‘lChme%e automotive; coau?é’/mdustrys

[24] GB 244092009, K44k TP A EY I BEE[ S]. developmem in 2918 and outlook of 2019 ( II ') Jj # C_%_una
GB 24409 2009 "Limit of harmful Quh%lanree nf élllll’)mﬂhllf‘ . Cnatlng% 2019.-, 34(4) 12 -20. dF

_-eoatings[ S]. ; [32] EPM\EQ SRS RBE S T % (L wﬁ;?iﬁﬁ_,
25.,}‘ CB. 24409-1020 | TR AT 5&2[9 ' HLLs qvniﬁaﬁﬂéﬂajﬂ' EB/OL]. hitp://www. mee. g6v. |
= GB 24409 ?‘020 lell of harmful @ubsfﬁnces-'yf vel {’Ie qgaatmgs (’n/xxngO18/xxgk/xxgk03/201907/t20190703 708395 htmf'F
[s). 4 - | Y i 2019406 - ol " )
26 Carler W P L. Development of ozone reactw].ty scales for VOldllle [33] [E%PE. ". % B ¢ T B0 & KA Ts e B 16 47 3 it R E’ﬂ‘% il

} nrgamc compounds [ J ]. Air & Waste 1594 44' ( 7) 881-

[EB/OL]. hitp://www. gov. cn/zwgk/2013 - 09/12/content _
2486773. htm, 2013-09-26.



HUANJING KEXUE Vol.41  No.10

Environmental Science (monthly) Oct. 15, 2020

CONTENTS

Analysis of Pollution Characteristics and Primary, Secondary Contributions of Firework Burnings in Qingdao During the Spring Festival «+:«+sssssseesesemenenienisnennininenninnneenes

............................................................................................................................................................... FANG Tian-ge, YAO Xiao-hong, MENG He, et al. (4345)
Characterization and Source Apportionment of PM, 5 Based on the Online Observation in Tianjin XIAO Zhi-mei, XU Hong, LI Li-wei, et al. (4355)
Characteristics of Water-soluble Inorganic lons in PM, 5 in Beijing During 20172018 +++seseeeeeesessesesesennsennsinniinniiiens LI Huan, TANG Gui-gian, ZHANG Jun-ke, et al. (4364 )
Characteristics of Carbonaceous Species in PM, 5 in Southern Beijing ** DONG Gui-ming, TANG Gui-qian, ZHANG Jun-ke, et al. (4374)
Characteristics and Formation Mechanism of Three Haze Pollution Processes in Chengdu in Winter = +-«ssesvesrereesessesnenssenennennnns FENG Xiao-giong, CHEN Jun-hui, YIN Han-mei, et al. (4382)
Distribution Characteristics and Source of Black Carbon Aerosols in the Northern Suburbs of Nanjing ««+:++stsveoeseresssvsisneneneinienenns XIE Feng, LIN Yu-chi, SONG Wen-huai, et al. (4392)
Assessment of Emergency Emission Reduction Effect During the Heavy Air Pollution Episodes in Beijing, Tianjin, Hebei, and Its Surrounding Area(“2 +26” Cities) from October

10 December 2019 «+evsrrerrersernes et ZHU Yuan-yuan, GAO Yu-xiao, WANG Wei, et al. (4402)
Variational Trend and Characteristics of Air Pollution in Baoding City =~ «+resseseersereseserensenemenenensinisis s GOU Yin-yin, ZHANG Kai, LI Jin-juan, et al. (4413)
Emission Inventory of VOCs Components in Zhengzhou and Their Ozone Formation Potential =«+-++x+sseeeseesesesnenerisinenniniiniinininiene LU Xuan, ZHANG Rui-qin, HAN Luo-kai (4426)
Evolution and Evaluation of O3 and VOCs in Zhengzhou During the National Traditional Games of Ethnic Minorities Period  «+ereseeeeeeeees ZHAO Jin-shuai, YU Shi-jie, WANG Nan, et al. (4436)
Characteristics of Volatile Organic Compounds in Wood Coatings and Automotive Coatings in China =«+«+«+sessesserserssesenenseeniens KE Yun-ting, SUN Yu-hang, CHENG Hai-rong, et al. (4446)
Influence of Typical Desulfurization Process on Flue Gas Particulate Matter of Coal-fired Boilers »«+«eressesserseresenenenisincnenneninns ZHANG Jin-sheng, WU Jian-hui, LU Rui-he, et al. (4455)
Investigation on the Emission Difference of Air Pollutants from Common Residential Coal Stoves and Suggestions for Emission Reduction *+++* ZHANG Yi-chen, XUE Chen-li, LIU Jie, et al. (4462 )
Mobile Source Emission Inventory with High Spatiotemporal Resolution in Tianjin in 2017 + LIU Geng, SUN Shi-da, SUN Lu-na, et al. (4470)

Emission Inventory and Characteristics of Anthropogenic Air Pollution Sources Based on Second Pollution Source Census Data in Sichuan Province

..................................................................................................................................................................... XU Chen-xi, CHEN Jun-hui, LI Yuan, et al. (4482)
Preliminary Screening for the Urhan Forest Against Combined Air Pollution ««+-++stsseerersssesnesnesnssminnsnnssiiniiinnes e LI Pin, WEI Yan-yan, FENG Zhao-zhong ( 4495 )
Spatial Distribution and Pollution Characteristics of Heavy Metals in Plant Leaves in Baoji City ««seveeeereeveseersssssinsinsneninniie ZHANG Jun, LIANG Qing-fang, GAO Yu (4504)
Distribution Characteristics and Risk Assessment of PPCPs in Surface Water and Aquatic Organisms in Chaoshan Coastal Area along the South China Sea «+«+++sesserseeeesenenssnenicnennes

............................................................................................................................................................ XIU Cuo, WANG Chen-chen, LU Yong-long, et al. (4514)
Spatiotemporal Differentiation and Degradation Analysis of Polybrominated Diphenyl Ethers in Sediments of Shanmei Reservoir and Its Inflowing River, Quanzhou, China -wesveeeessesneseeeee
........................................................................................................................................................................... HAN Wen-liang, LIU Yu, FENG Kai-wen (4525)
Spatial-temporal Variations and the Regulators of Nitrate Status in Shallow Groundwater of the Typical Mountainous Agricultural Watershed in the Upper Reaches of the Yangtze River «+++-+
.................................................................................................................................................................. JIANG Nan, ZHOU Ming-hua, LI Hong, et al. (4539)
Emission Characteristics of Nitrogen and Phosphorus in a Typical Agricultural Small Watershed in Tuojiang River Bagin »«+eseseereereeereneens WANG Hong, XU Ya-ling, ZHANG Qi, et al. (4547)
Assessment of Potential Risk of Diffuse Pollution in Haihe River Basin Based Using DPeRS Model - -+ FENG Ai-ping, WANG Xue-lei, XU Yi, e al. (4555)
Impact of Spatial Heterogeneity of Precipitation on the Area Change in Critical Source Area of Non-point Sources Pollution GAO Xiao-xi, ZUO De-peng, MA Guang-wen, et al. (4564)
Sedimentary Diatom Records Reveal the Succession of Ecosystem in Lake Xihu, Dali over the Past 50 Years «+«+eseereesvevsereneneeenne ZHANG Chen-xue, XU Min, DONG Yi-fan, et al. (4572)
Content and Distribution of Cadmium in Soil and Fluvial Sediments in the Sea-Land Interaction Zone — «++ssessseererssrssemsnssninimnnsinins WANG Fang-ting, CHEN Zhi-hua, BAO Ke, et al. (4581)
Occurrence Characteristics and Quality Estimation of Microplastics in Drainage Ditches in Hetao Irrigation District of Inner Mongolia «+«+sesesseeresseresssnmnssnniniiniiniiisne

......................................................................................................................................................... WANG Zhi-chao, YANG Fan, YANG Wen-huan, et al. (4590)
Influence of Pervious/Impervious Pattern on Runoff and Pollution in Parcel-hased Catchment = «+x+essersessesesseneneimncneneinenens JIANG Zhi-hui, LIAO Yun-jie, XIE Wen-xia, et al. (4599)
Activating Efficiency of Iron-copper Bimetallic Organic Framework MIL-101(Fe,Cu) Toward H,0, for Degradation of Dyes +++x+s+seseseeees LIANG He, LIU Rui-ping, AN Xiao-giang, et al. (4607)
Synergistic Reaction Mechanism of Cu®@ Fe,0,, Activated PMS for Degradation of p-nitrophenol ~+++e+sevssevssesssissisnisiiiisiiisiiiis SHI Qing-qing, PU Sheng-yan, YANG Xi (4615)
Kinetics and Mechanism of Sucralose Degradation in Water Using UV-activaled Persulfate Process «+eseeseereeesssenensineneniinininiininenns YU Yun, LU Jin-xin, LU Zhen, et al. (4626)
Microbial Community Structure for Sewage Wastewater Treatment Plants in Winter «+oeeeseesesesssssssenniinninne SHANG Yue-fei, WANG Shen, ZONG Ni, et al. (4636)
Microbial Community Analysis of Different DN and PN-ANAMMOX Coupling Modes for Mature Landfill Leachate Treatment —++-++s+seeseeeeeee LU Ming-yu, LI Xiang, HUANG Yong, et al. (4644)
Analysis of Rapid Start-up and Mixed Nutritional Nitrogen Removal Performance of Complete Autotrophic Granular Sludge ++++++++++++++- QI Ze-kun, WANG Jian-fang, QIAN Fei-yue, et al. (4653)
Long-term Stability of Aerobic Granular Sludge Under Low Carbon to Nitrogen Ratio +++esveeeeeresseressnsisnnieninieinieiineen YUAN Qiang-jun, ZHANG Hong-xing, CHEN Fang-yuan (4661 )
Response of Bacterial and Fungal Communities to Chemical Fertilizer Reduction Combined with Organic Fertilizer and Straw in Fluvo-aquic Soil = +++* WU Xian, WANG Rui, HU He, et al. (4669 )
Characteristics of Soil Nutrients and Fungal Community Composition in Crop Rhizosphere Under Different Rotation Patterns =««+«+«+sesseseereesees SUN Qian, WU Hong-liang, CHEN Fu, et al. (4682)
Effects of Short-term Application of Moutai-flavor Vinasse Biochar on Nitrogen Availability and Bacterial Community Structure Diversity in Yellow Soil of Guizhou Provinge »«««+-++sessesseseeeees

............................................................................................................................................................ ZHANG Meng, LIU Yan-ling, WEI Quan-quan, et al. (4690)
Effects of Different Rotation Patterns of Oil-Rice on Methane and Nitrous Oxide Emissions in Rice Fields ««+oeesoseererernnerieeniienieenn CHEN You-de, ZHAO Yang, GAO Du-juan, et al. (4701)
Bacillus amyloliquefaciens Biofertilizer Mitigating Soil Ammonia Volatilization «+++:«+s+ssssssesssssssssssmsinisniniininnsee YANG Ya-hong, XUE Li-xia, SUN Bo, et al. (4711)
Effects of Exogenous Phosphorus on Rice Growth and Cadmium Accumulation and Transportation Under Cadmium Stress — «+eeseeseseesreeenens HUO Yang, QIU Yin-yan, ZHOU Hang, et al. (4719)
Key Stage of As Accumulation in Rice Under As Stress at Different Growth Stages +«+++vsseseeseesssserensiminenenninneens DENG Peng-hui, CAI Ya-gin, ZHOU Hang, et al. (4726)
Heavy Metal Contamination and Health Risk Assessment of Corn Grains from a Ph-Zn Mining Area «++veoveseeereeressinmeneninninnnen ZHOU Yan, WAN Jin-zhong, LI Qun, et al. (4733)
Polybrominated Diphenyl Ether in E-waste Dismantling Sites in Taizhou City, Zhejiang Province; Concentration, Distribution, and Migration Trend «««+s+sssseseessersensensierensieninncnenennes

..................................................................................................................................................................... WEI Bao-kai, LIU Chen, WANG Ying, et al. (4740)

Assessment and Source Analysis of Heavy Metal Pollution in Farmland Soils in Southern Youyang County, Chongqing + WANG Rui, DENG Hai, YAN Ming-shu, et al. (4749)
Ecological Risk Assessment of Tetracycline Antibiotics in Livestock Manure and Vegetable Soil of Chongqing —«+eeseereereeresemeresesienienenn PENG Qiu, WANG Wei-zhong, XU Wei-hong (4757)




	组合
	封面
	中文目录


