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S, AL ZBE BV b 0N 325 R 1 36 Ml B R 4 VOCs (OVOCs) |, GBIl Ml 2 EEHEHOT & KA1 OVOCs , il #E M A Ak 25 & il 38 M 3= 2 HE OVOCs
PRGN s F5 B S A SN VG JR DR (A 4, o A1 A ol ik 3 A A, JF vl B R e DK I 408 — P 2 I ] — 1) OFP {4331l y 92.13
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Source profiles and ozone formation potential of VOCs emitted from typical
industries using organic solvents in Chengdu
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Abstract: The emitted volatile organic compounds ( VOCs) were measured in 15 representative factories from five typical industries using organic solvents
in Chengdu, including packaging-printing, wood-based panel manufacturing, furniture manufacturing, shoemaking, and chemical manufacturing. The
ozone formation potential (OFP) of different VOCs were analyzed. The results show that the emitted VOCs varied widely among different industries. The
packaging-printing and wood-based panel manufacturing industries mainly emitted oxygenated VOCs (OVOCs). The furniture manufacturing industry mainly
emitted aromatic hydrocarbons and OVOCs. The shoemaking and chemical manufacturing industries mainly emitted OVOCs, aromatic hydrocarbons and
alkanes; Aromatic hydrocarbons, as the most active VOCs, generally made great contributions to the ozone formation. The OFP values of o-xylene and m-
xylene, which were the largest contributors, were 92.13 and 89.65 mg-m™, respectively, together accounting for 40% of the total OFP; Among the five
typical industries using organic solvents, the furniture manufacturing contributed the most to the ozone formation, accounting for 34.59% of the total OFP.
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RKEL WA, ) 12053 KRR B gm A
Pfde b, Horp A IR HECRY VOCs BTRk B N B oK
(Guo et al.,2004 ; [ BAELE 2006).

AR A AN 235 % i B VOCs 75 L I8 5 43
TEEFTIFSY. Wei (2008 ) Ge 1145 H HE 2005 4F Tl
T A FH DR 0 HE 7 5T Bk 5 EESA 28. 6% 5 Kurokawa
(2013) Gi it W b [ 2000—2008 4F ¥ 7748 FH IR Y
Hefl = o5 N A TR HE S B 23% ~ 38%; B
(2016) i i Gt it 2 4> & X E 1990—2008 4F
VOCs HEBCIR W B 00 A 58 45 3L, 2 s 390 1 FH U i
TR L IAE B 4 T DL _E AR ST 38 T B Tl A AL
EHITRE R FE VOCs R EHIRIEZ — kT
AHIEFAT W B AT 2850 T 2 f s &
Ze SRS RN SRR O B R (SRR AR, 2015,
BABLAE 2018) , 4 N4 TR A B AT AL 711
AT L AT 0 A T, XHZAT L B9 R S 9E 5
{8 Ay Fi 2>, 4 5CHEFE (Yuan er al., 2010; B4
25 2015, JH BH 45, 2018 ) FIER YL = £ (4 T,
2012;Zheng et al.,2013; BLFEARSE 20145 BR/IN T 45
2018; T IR 45, 2018 ) &5 Tall 2 3k Hit IX A9 AfF 5% 42
Z SR T BT Al ARG B e R T
LRI L FE AT HE R VOCs 4153 64T
ST, I HAFFE AT S VOCs 4 43 % B4 %
ISR K BTk , A4 e BURE X R T 5L AR R etk
WF5E SR FRERHE N R Ge b2 1 B AR .

2 I8 57 % (Experiments and methods)

2.1 HEREE

HRIEEH S 500 AR TS G IR P2, 2018 4F 1%
HR T A HLYES 350 A8 FH R ) HE ik e o v G W A HE T
1 31.2% , AHER S BB R B HEROIR. A 58 45 ik
USR5 A~ S ARG ALV o8 A T L ——— .2 BT
b N L L R ) A R A2
Tl , FEAE 5 RAT Ml e FERAR e BOR A Ry /)
RG4S 3 58, 30t 15 G4l 430 e il 5 por A A=
PP VOCs HET A 5% 35 £ Ml 76 [a] BEASE £l
W14 B AR AU A T R A
RBUARE RAF, TR T HA — @ AR AL e
FR RHBAF BIEILER 1.
2.2 RHEFE

ARG AT FH B 25 A R A TR R RE AT R
AR DA 8 15 e I5 % S R PEA LY I R4S
) (HJ-732—2014 ) A HLS KA, SRR SAS I 2R

h 1.5 LAIRHEROE SRR FRIK TN, R
BEd R A P S IR R B AT, T AT IEH
AR A AL GUHETRORE S A8 HE AT 0 51 Ak 45 R
FE REERFIA] 2 50 min ; JoA SUHERURE S 7 A 77 4 )
F2E VOCs HEBL T2 Ab #4951 KA, R FERT A1 24 20
min. WEIARRCH 1 d, R W 1 k.
F1 REELFT R R Al 4
Table 1 Category and size of sampling enterprises
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3 ZEHRE545H(Results and analysis)

3.1 &7 VOCs AR A 5L

ARG 5 R AL AT L HE i VOCs 65
il Horr e 1 28 i M-BE 8 B F AR 14 B
OVOCs 11 F ke 4 F, BARE 7340k 2 s,

T 5 KAT M r e ol A2 oK/ 3
Pl s 5 KATALAY VOCs HERCHR B 2 5 Ge it an el 1
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Table 2 VOCs analysis component summary
Fre 153 2R B Ao 2R B HiR A
1 T 23 2-H 3L Bk 45 3-Z B
2 ETkE 24 3-H L e 46 2-Z B
3 ST 25 ETkE 47 4-Z LI
4 E L 26 ES4 6 48 1,2,3- = HER
5 bt 27 EA—%¢ 49 1,2,4-=H 5%
6 R IbE 28 E+ ke 50 1,3,5- =
7 EC b 29 NiE-2-T K 51 L
8 2,2- " HIEET i 30 2-2-TH 52 PRI
9 2,3- T b 31 1,3-T 0 53 N
10 2-HRE e gt 32 -1 54 SN B
11 3-H S e 33 -2 M 55 2-TER
12 B NRY 34 F-2-I s 56 .8 2055
13 R ER b 35 S 57 LR T
14 1EPEkE 36 IEC 58 7N
15 2,3- L 37 EN 59 4-F 32T
16 2,4- " H 3L bE 38 H 60 LIRS T e
17 2-HEEC 39 LA 61 ZIRIE T T
18 3-H ROk 40 B —F 2R 62 TR
19 FH L3R L e 41 4B 2K 63 1-A ke
20 IE2EkE 42 X Z 2R 64 1,2- 25 ht
21 FEbE 43 [LES 65 =@M
22 2,3,4- = BB 44 LGRS
<0000 JEAFAE—E 2250, 1 T B HE IO 56 e 1 ¥k B 52
7 450001 ] — M) , 75 A A A HLAE % S e MR A LY A AT
3 :gggg M1 VOCs dH R o R AF 3 | 7 BT 45 Fe o 1) e
£ 30000} JE AT IR — A Ak LA I 505 T A R A 21
& oo 53 VOCs W (5 ZAE i B VOCs W3 1 17 43 He R %)
S 15000} HLAH o 38 R AT R AE, BR Ok BE B 4y b, OF
s 1000f 4R T S HERC VOCs 42 Reke HHeke J5 7
$2.0VOCs FpifRJE 5 A2 54T 20 U o3 8 43 L

0 )
BSEIR NIERUE REMIE  flE ESilE

B ABEYRFERITI VOCs BEARE
Fig.1 VOCs emission concentration in typical organic solvent

users

H 45706.6 g+ m™ , N1 A H T L AHEEL Y VOCs
HER TRk AR 22 T L, 38 5 T AT A KL 1l HE
JE) VOCs W BE 2 AN TE AR il 35 M A 2.5 8. B T i
AR RAR 22 T30 FHE B R 52 8K HLA45
AV PREA IR B B A — 2 22 55, S BCHE O B T
TR R 2E R R B AT 1) VOCs HERCE: , BT
D A7 I S i 2.

ANV it P HE 3 S8 AN ], S BORE o P R 0 e

(AT B 2 BT 15 KAk 5 K5 vOCs 41 %
LA HER B 53 L.

I 2 ATRAE 3 FRALAED R4l (#1 #2 #3
A EN ) HERCA A L £ OVOCs, Hib#3 4
AP HE Y OVOCs (5 S HEBUR 531 80.9% 53 KN it
M il 1 Aol (#4 #5 #6 N3 H i ) HEOW F 24
MR OVOCs, Hirb#4 Ko #5 N3 A il 1 4 b i HE
TR f BB 5 AL 3 Al HE R 7 E R A L
YIRS AR OVOCs, Hirp 2 R L1 Al (#7
#9 FRHE TS ) HECW) 55 B IR 5 %, 0 o5 HE R
1) 44.4%F1 62.7% ,#8 ZZ 21l i A Mk HE L i OVOCs
B2 M HERUE Y 63.3% ; HIEEA N HERCEE 2 19
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Horh#10 HlEE Al HECR 2 i e F OVOCs, #11
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Fig.2 VOCs Source profiles of 15 enterprises

PR —1Tlk 3 AR AL HEL ) VOCs Z5&
&l 3 s, Al LAAS 34 2 BRI ATl 3= ZEHER OVOCs
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VOCs HFBCH AT 58 25 SR 205 A3 B il i A7l HE
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HAR BN 45 5 mg A7 AR, m REJE B T A SCHkak 9 4
NP AT 1A R ToRHE 4R TR SIS N 24 45 ) Joa
YENFRREFIVFRE VE R A R TR ZE R, 15
il TR 2R AT A R A, 3 805 R i HE
B R BE Uk /0, HERC TS e R OVOCs; &
Bl AT FEEHEBOT R OVOCs, 34 il =z
AT 5 S HE L R 77.8% ,1X 5 Zheng (2013) X} £k
TL=FUN L BEAEAR (201452015 ) Wb 52 AT FBR T =
FAUN BB (2017 ) X BB T 5K L il 3 A7l FE
VOCs HERCA W58 45 2 L5 ATl 32 ZEHE T
) OVOCs ., e & 1 55 B ke, 40 5l i 5 6 HE i = 1)
33.5% 32.7%H1 31.0% ,iX 5 Zheng(2013) X BRIT. =
FAUHIERV AR i VOCs HERBCAL AT 25 250 fh 2%
AT L HERL ) B ke RS B AL &, A Sk T
36.3%F1 34.0% W HECR , T4 il s 1 b B 4

TR G A AR S T, TAMEEEZHE
A TR AT TC R G 5. i H LA
KELHMW 5 (Liu et al.,2008; Yuan et al.,2010; [ 5%
& ,2017) IR A4S OVOCs % [ H h i 47 430 #r, 2 BUS
AT VOCs RS B AR KA E M, A S
HISa R =R BOR , TTEHT R G R UL
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Fig.3 VOCs Source profiles of typical organic solvent users
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SRS T I, o BT A 43 LR K s &
B, i LR 36.5% TR R ( F RS ,2018) , 4
M AR KRR 85 T RO PR B, R T
YERE G RIFE R B S rh R A 7E, RN E %

FAAE e 590 A A% 9, 76 A0 B BRI VOCs HECH R
AR LIRS F 4048 (2018 ) K H 5347 b
fIE VOCs ZH a3 2518

£ 3 HITWHE VOCs

Table 3  Characteristics VOCs of various industries

il FHIE VOCs

. LE(36.5%) LFROTR(11.8% ) SEREE(11.0%) 48— 28 (8.4% ) X —H 2 (6.0%) .11l —H 2 (6.0%) . 4 fiid
£ E I (5.4%)
N\ AR i ol ZE(33.7%) LR TR (20.4%) SHAEE(13.4%)

i~ LR TE(17.3%) AP ZH2K(10.0%) \LEE(9.5%) JH ZH 2K (9.0%) X ZH 2K (9.0%) \FH 2K (6.8%) 5N EE (6.
M 1%) 7.4
%) L A(5.1%)

HRE) 2R (20.5%) 2-F e (13.5% ) 2- T (8.9%) SN EE(8.7%) A8 —H K (7.3%) .NEI (6.4%) .2,2-—HIET

. 1%(5.7%) LR (5.5%)

2L B s v 2-HIRE e (16.7%) R (14.0% ) (LRI (10.1%) 3-HIHLLE (8.6% ) 4B 2K (6.4%) [ —H K (6.1%) K
ﬂﬁ%uuﬁ%‘])&ﬂk

THHE(6.1%) . LEE(5.7%)

NI R 2 A A5 SRR 8 0 — R i T ) A B
AREFYE it fin (BANTRN ) Fe 285 700 i i B ) —Fh ol
il di (P85 45 ,2006) , A3t il v S HEC VOCs 1Y
T AR 3 A W AR | BT RO A i Tt
e A R0 R0 v R A AL A Rl (T EE AR,
2012) . W& 3 AIUL % T2 EZHER OVOCs, K 2,
B TR & T A5t N BE 0 HE i = e 2, o SR
33.7% 20.4% 1 13.4% . N3t il il HE ik i = 2247
ML 5 e B B Rb A AR 2 A 6] 2 ik, 2P A Ry E B
AR T i AR JEOREE Tlb 5 570 v 1438 DL, S5 AT
MR LR TAE 77 KA IR B 00 45, 3L
3FEMIEZ T 2SR R Z &R R
VOCs HERL BTk

FEKEMIRE T 2SR EEAEIRE ., A
G TR SO TS5 ol B T V) R R R 45 ML 7
B4 R B o B K 9 VOCs HE ik (X i 4,
2018) . FH 3 AT UL, G EL il T 20 78 77 AR AR AR
AR Z H G B34, b R e K
AR GRS HEC R Y 17.3% , K R
5 ik 40.0% W HL . 2R 1R )1z 38 TR
G IR T2 A I 48 ki A 3R e, R
Y AT TG R IR RIS T2 d
(HEIDEE 2017, CRIZAT ML Y 32 SRR TS e ). 0%
S50 (2017) KD H BIZA T FRAE VOCs 4143
FE R AR R EE R,

HIEEAT L HER VOCs B T 25 i Ay 1 98 |
WA i o RS I B A A R Ak BRI R
FUHAR =B & VOCs B HLIE I (X2 955, 2012, 1

HBARAF,2016) . fh 3 3 0 UL, HIEEAT L B e R 0T A
$2 . OVOCs HEis i #0411, Horh Rl i i K
AL H 2R 5 B HEBCE 1 20.5%. 48 BB B R,
HHOR B2 TR 8 B B F e T. 20 2,
YRR, 2- T TR AN R )32 A7 A T 05 RS i L 45 T
ZAH R A RS R A TR A R (R BRI AR
2013) %45 B 5B 4 (2017 ) WFFE 45 280, % AT
Helc e m AL G WK 5 RS (2013) £
I H SR A IZA TV R AE VOCs 2o 2Bl

ARSI BB Ak 2 i il 3 Aol 32 AR P R R
A 113 3 T I, T HER R IE TS Y AP A £ HL T
07 LB R -3 e ke 5 B ke A OVOCs [ HEl 5T
k3 T R R A 90% LA b H A HE R A N
R LY R 2-F B S e  HOR RN 2R TR 43 5]
i RHECR 0 16.7% 14.0% F1 10.1%. L)L FILFRNVA
BLAYIER &b T i 3 v Bk W A HLI 3, W A7
TETAE AR @5 AL VOCs HEi g K.
3.3 REEREBSH

S R # (OFP , Ozone formation potential )
S R R VOCs W 3R A A i DT Mk 9 H 2246 A (2%
A, 2018) , AW ST HE R T fe MG f S 3 M vk
( MIR) X LA ALV R4l 1) R S A s 3 A 7
0T, L OFP 4 B(E R /N 7 Ak 47 Mk B LR AIE
VOCs 453X 5L AE BT #5152 1 K /DN | I 0 328 3
SR K VOCs 2043, OFP HHE AR FFR

OFP,=[ VOCs, ] xMIR, (1)

K, OFP, R i 414 1 R EUE B # (mg - m™ ) 5
[VOCs, ] R 52 B 0 7 @ 4 43 KR35 vk &
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(mg-m™) ; MIR, 20 53 i 765 E i K3 5 SOy v i
REAENARE (g g™, LIEETL VOCs A2 LI R A i
) IZ R B H Carter HIBA ( Carter e al.,2010)
AR IR

SRR 5 RAT I R A E U TTER i3k 4 f
7N, AT LVE Y BLAR OVOCs HERCHR B fems , (HIR A
TERRHEATIL AL, HAth 4 KAT L h 5 B X 041 2E
BRI, 05 A R e 20 7 i A A U A R
BORE U, B IE ) MIR 2 03853 i K (18] — H
IR AR A AR AR ) SR O T A 5 Y 2H
53.0VOCs L J& — A28 2000 1 BT R U8, N 3 A il
AT OVOCs Y OFP {ELA JEAT ML 25—, %5 B Al
AR B35 ) OVOCs X O, 4 B stk a5 .

F4 BBFHBEFERTIL OFP &

Table 4 OFP value for typical organic solvent users mg-m™?
ATk 2 Like  Im-PUE D5 R OVOCGs o4
AL ZRE BN 2.41 1.54 5540  23.05 0.02
NI AR 3 3.24 3.44 9.12  14.69 0.05
FEAE 9.90 10.66 12337  15.28 0.10
R 10.58 0.41  34.92 6.79 0.03

ezl 25.36 6.61  93.77 9.71 0.14

TS G T X 0,4 stk HE A /T 10 RRAE
VOCs , 2K R Y% 0,48 A 2 m 45k 3%, HEZ w1
KERYIN) OFP TTERFIE R 67.1% , Horp 52 i & 1 9
BLRFE VOCs 4351 28 — H 2R AN —H o8 — 3%
i OFP {434 92.13 mg-m 1 89.65 mg-m™
& OFP (1 20.0% %1 19.5% , ok Jy B A — H 2%
OFP Tk 4 A 13.9% A1 11.7%. F54F VOCs 1)
OFP TiRRF SR H 4y L HF L L R, BRI
ZEHRE 5 AR, T MIR R BN, Xt 0, 2F ik
BT TES AN

x5 04 FTEHETH4FE VOCs

Table 5 Top 10 characteristics VOCs of O; generation contribution

N . MIR/ OFP/ OFP WeEE
F5 AHHE (g-g™h) (mg'm™) D& HiorH
1 Cimir S 7.64 92.13 20.0% 7.3%
2 [HZHE 9.75 89.65 19.5% 5.6%
3 HR 4.00 64.09 13.9% 9.7%
4 WTHHE 5.84 53.70 11.7% 5.6%
5 L 1.53 39.05 8.5% 15.5%
6 2-HHkke 1.50 17.61 3.8% 7.1%
7 LR T 0.63 13.53 2.9% 13.0%
8 3-FUAUEE 1.80 10.39 2.3% 3.5%
9 LK 3.04 9.29 2.0% 1.9%
10 J-2-T s 14.24 8.08 1.75% 0.34%

Kl 4 FR T 5 KA HLEFE AT OFP
DR, BT DA I LA T Ik /) OFP BTk
i, I8 8] 35% , i T Z HL il HE R 2 YA
39.8% 1Y i b, HIR R MIR {H5 , b2 R i
PR, T BOZAT Y X 5 A B 5Tk B ok HOR
JEAbA ] 1 A2 R L AR R A
29% 18% F1 11% 1Y) BT Rk ; A 3 A il i Mk 1) OFP 51
ke, i N AR B B LR
i A S P B, S 5 RHE AR 1 67.5% 3% 3 FiOA HLAY)
() MIR {H /N, OFP 5Tk 4 HeAX 4 5 K ATk
) 7%.

ALEEN

2t wh il i 18%

29%

Nl i
29%

il
1% FEME
35%

B4 B#BEFAHBEFERITL OFP IEE

Fig.4 OFP contribution rate of typical organic solvent users

3.4 AEHEMESH
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SRR ARIA VLA RS2 B8 2%, 5455
HBE5E rh AT 2 T R A DL e R A SR M
AL AP Wb B[] Ml DX A FH 3 7] 0 B
PR 2 St 2 S BOA T A 77 1 22 5, A5 B0 43
TR 22 7

RAE LR AN 2 M T 3OAS [R) Hb XA B 3 3%
2SR AERFE R RAET ] DL AR A SRR Y
AFVEIR S S BORFERE B Z AR 25 57 88 KR
R R R R R R WAETE—E . R AR
FRASRE SR U TR SR 2~ 3 4L ATRE S, 3K T BERL
TRZEXTIN 2 45 R 052 ) A8 S R o b S AT RE DR
INRAFE LI FR AN 2 M B 25 SR 22 R

4 Z5i2( Conclusions)

D) AT HEL B VOCs Z A FFAE—E 26 5%
£ IR M AN i i ] i ol 3 22 AHERL OVOCs A
&, F B AT Mk T B HEOGF F R A OVOCs, il #E
b A L R OVOCs 57 Ak Mibeke.
OVOCs IZ#7 A # 0) 5 FH R HE B Ay 3 2835 4, i LA
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A IT 2 AW OVOCs (IR FNRIFST , 764 o B

2) A 2% IV b TN 3 B 3 b HE ) R AE
VOCs ¥ h OB LT8R TR S N I, o Bk 3
BEHERT LSS — B A R N R
TR 2 (39.8%) , Hil AT ML HERC A FEAE VOCs
SR Ak b ) 1 M HE B O A R (32.6% ) FikE
$2(25.3%) L3 A 4.

3) J5 A KAk 2 SN T S 5 1 21 3, %o R 4
A4 A D R 3 3 A5 R, L v BT R R R A A R
FE 2R OFP {5500 92.13 mg-m™ Fl 89.65
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