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W OE OCRET LEHX 8 KN SR K U R 1 A R N WA SR A AR R, i
VOCs 2 43 FAE A& VOCs #Ff, I FH 3 i 52 B HE il & 42 53 O i 1 S 4ol 9 VOCs AEHEi &, 408 T I 5 4
BYFATHERCRE R . BREW . D IREH S HEE SRR IEA 5 8 5 & B . OVOCs, KA, 54
VOCs i W 1 56.29%~99.1%, LFRLMGE . LGERTHR. 4-ZFEW AR | /AT WK | F2R | B LR R & 1T
Ml VOCs Hijil BB Py s 2) BEF MIR (VL TR 25 53R, 55 & & H1 OVOCs 2 i Bkl 15 77k HE i VOCs 1) EE %
PR 4y, 23T OFP TRk K ik 36.0%~99.8%, Hitp, 4-ZEW I (52.1%), H LN (48.1%). TR T Mg (47.9%). LR
LT (42.6%) . Ta)/%T W (41.3%) S5 25 00 L2E S P OFP TR R e m W, BRAERY . CRERLEY
Ah, HOH . P LT, DY Sk R R R A AR B AR O T NS 3) TR Rk R Aol ZE (R A AR R
VOCs HEji it i 42T VOCs HE il 2 19.75.0% DL b, H OGRS % KA, VOCs HEilt &~ 3.5%~16.8%. TE VOCs 5
FrER A, i SVE ARG R SR Bk s, BTSRRI, 7E I %847 B AR T U5 AT HE Gk BR
B 5 W75 2R E05 I A S A A 1 T HE R B By, AR B B ] A O — A S M B vk .

KR WoRHRE N A TEA VLY (VOCs); HERCR B HEURRE

¥ % VA ML (volatile organic compounds, VOCs) J& B 48 (O,) 4RI Y) (PM, ) BY T 2 i (K 4y
A Hodr, Uk AR RS AR IR T v R A Tl TE LR & VOCs HERY 32 ok
P AT HEA P A VOCs 1 41 73 FRAE A Aok B 22 2 0C 7 o TRk s ATk s R i . s
KX, VOCs THk 5 L RP, SRyl 2 TRk il i of B2 1 VOCs 72 42, X ERBHT Ol R BT &R 9148 5 4
i, G an A VOCs % 1 AAL GE s M A5 100 b T URoRhBC J rhoj B R 20 0 A RR 2 08T, iRs Xt
N T}y R ek o s o A v HE R R R AT VOCs AL FFAERF 58 . AN TR VOCs %% Ak i O, A s 1 v 3l
i & K44 & & W {§ (maximum incremental reactivity, MIR) Al . 45 & VOCs HE il & 11 5 ] 75
YWisBEEA: 2020-07-27; A BHA: 2020-10-25

HEWB: ARG S5AEMB LT H (DOGG-05-18); FilF i “BH A HiT s HE AR H & kBB B T H
(20DZL20400)
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VOCs 5% A4 LI # (ozone formation potential, OFP). % F8 5 & M i 45 2¢ VOCs 2H 73 1% M 1) 8 B 45 b
Z—, O T E N AR FIRE VOCs 414016 M Bk 58 h 71,

E R = RS o VOCs 1E R B il B, FFxd HoHE s iR 47 X g 1 10
L, A xf X! K A AT ' VOCs HE i 54 v s AT 2 BB . 2020 453 H, - (R EL, 0
B L BURE R AL i i 3l HE TS VR R S A% R R FLIE ) (HT 1116-2020)1 KA o AR HERLE -
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FRBLE o 0 A HE TS PR T R ORI o S PR HE R A% Ty T A o T W
FEHETS R B RO R S R A A R 2 AR, R W T R U R i
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1.2 othiE&E Fig. 1 Main production process of paint
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Table 1 Basic production information and monitoring points of the paint manufacturing enterprises
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Wy A N 3 S R R S A HE ik R ESRYERE VOCs MBS ZHE
ZRO T U K BT T KA Table 2 Reference values of VOCs emission accounting by the
WL S s M Y 5 5) pollution production coefficient method

E=G( -0 =D m-w)(1-6n) ) | T 015 R
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0N T2 =i B b P2 R 1) VOCs BT SERCR . KEEREIRR 360 0.7
X LA b 3 S B HE 22 (8] A AR DG, D S ByA R 3.95%10° _
LR BUANE R, X (6) HEAT TR . SR 1.75x10° _
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2 FER51E
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2.12 #HE#& VOCs 65 28 4 45 4E
Kb A [0 Ak il ¥ Al 19 9 S A2 fal A 44 E R VOCs AT 4L 1 0 01, S5 5Kl 2 s . A1k
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VOCs K& % OFP & O SRR ook mm
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Vi 3663.90 — — — Fig. 2 VOCs characteristics in the emissions from different

FE . NMHECSAHERCR: e 2 paint manufacturing enterprises
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Fig. 3 Characteristic of VOCs species in the emissions of different paint manufacturing enterprises
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d RS 90%~100%. Hvr, N HERNYI A LR LR (66.7%). LR T Hig (47.9%). 4-LFEH K
(31.7%). [H]/X%F —H K (21.0%). S LW (19.6%). VU WL (18.2%). H 2R (15.2%)%F . i H 2% . [H]
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SRR URL A Fig. 4 Contribution of different VOCs species to OFP in the
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Fig. 5 Contribution of VOCs species for OFP in the emissions of paint manufacturing enterprises
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x4 FEETHES VOCs BHEBURE
Table 4 VOCs concentration of the emissions from different production sections

3

mg-m
T2HESR
ST S 15K SEREHED & A
LA ZEm)2
I 23.00 3.84 — — — -y
II 9.62 11.20 1.37 — 2.56 A
i 24.90 24.90 5.39 5.08 2.04 N
v 1.19 1.19 1.45 — 3.60 —
A 5.11 5.11 — — —X —
Vi 7.89 22.60 8.12 17.30 ~ —
Vi 8.82 8.82 — — — 5.57
il 6.00 6.00 18.00 — — —
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bR RN 58— A K I ib 31256 5 1Y)
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1) S 0 2 R HE O R B R, B oA 4l
A% S VOCs HE i 5 4 11 3.5%~16.8%; H
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Fig. 6 Contribution of VOCs emissions from different
production sections

B R 3 Aol VOCs S2BRHERCE, IR R H
[ Bp i BR B VA T B 5 19 VOCs VF AT i il i 4
(HPEAT RS, S5 RANIE 7 BT o ASTR] S Br HR AR #3807 16 45 R 28 SO, MR B9 R /NI T
N PG R A SSR B R >SL I v R R S SR BUE A R 22 (L KT 8. [RIIE, 3 Rl
IRBE 55 VF AT R BUE AR L, HBUE RN A Sy = 77 5 B0 > 1 FRAE 1 >R A 53 1%
SCIERR . R, AR BRAE T A VR Al HER A 3 TS0k e A Rk T A8 1 S PR
AR B TR Al P SR PRI IE H S AT, VOCs HEBCE — A 288 S HE R TR B0 O
A HE T BRAFL , B RSCHE 5 1 R UE A L ) 8 ) S XoF 1 5 L A A S AR 2R 7 AN 230 ke A7 T BR A
I3 86, AT HETS VR AT EOR ME HY 1116-2020 A L RE 552 PrHR R A% 5000 Sk A 3 i 00 8ot . 4k



%3 WRITAE . BIYRORRE A VO CSHE AL B 5 HEBURFAE 3#7 1057

L T IR, XSRSl AR R 140000

3 Sk
R HE 1 2R = 15 2 B0k 5 s B W R lmm-gﬁﬁﬁg N
H ¥4 B BGHE T 5A, XUl Y R 8L 100000} v ARHMERR{EIR N
5 TR 45 R0 5 2 B B 26 4 — 0 2 ol
SRR Tk, ABPEIE RS T — k. §6M%
8w, 3RS PR T S (R A R 2 R £
U, MR v 9 R 4 9 DR R > oo ;
RZEAHAE 0.07~19.86, i ™ 5 & BE 5 500 12 20000 . rﬁ
HE B 7.65-10081. WIKTT S, 795 5 oLl ENH/ALLAREMEN
- . o " s . I 1 m 1mv._ v vI vl VI
o BT R, (EEUE S 52 D0 B 8K EYr )
AHEZ R WY 3 5 5 R AR B 2 7 FEEE S EGEN VOCs EiRHiN S
T, EIFRE R A, RS PR R A M E S5 HiIRE
W&, EEINAE BT, B, SZEkif . Fig. 7 Resultsof actual VOCs emissions and emission permits
SRR CAFIL A | (F A e W SR R T based on the different accounting methods
O, NLBL AR, B DR S i R A A AR R
30 120
25+ 100 =
20F = 80+
o o
o5t 60+
i - o
10 40 +
St - N . 20k . : .
0 L L L L L L L] " 0 L L L L L L L )
1 I I I\ A\ VI VII VI I I I v v vI VIl VI
ESUE LG
(a) YIRS e G S 2 sz (b) J¥5 Bk 5 S R Rz

B8 TEZEAEIMHAMELERIRE

Fig. 8 Errors in the calculated VOCs emissions based on two accounting methods against the measurement approach
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Abstract The organized waste gas samples of different production sections were collected from eight different
types of paint manufacturing enterprises in Shanghai to-analyze the emission characteristics and reactive species
of volatile organic compounds (VOCs). The VOCs emissions were accounted by three calculation methods and
the results were compared with the permitted emission limits. Results show that the typical VOCs components
emitted from paint manufacturing enterprises are aromatic hydrocarbon, oxygen VOCs, halogenated
hydrocarbon, accounting for 56.29%~99.1% of total VOCs. Ethyl acetate, butyl acetate, 4-ethyl toluene, m-p-
xylene, toluene, methyl ethyl ketone are characteristic VOCs species of the paint manufacturer. Based on the
calculation results with the maximum increment reaction (MIR) method, aromatic hydrocarbon and OVOCs
emissions from paint manufacturing are the main-active components, which contribute to 36.0%~99.8% of
ozone formation potential (OFP)values; 4-ethyl toluene (52.1%), vinyl chloride (48.1%), butyl acetate (47.9%),
ethyl acetate (42.6%), m-p-xylene (41.3%) are the top 5 contributors for the total OFP in the waste gas of
different paint manufacturer enterprises. In addition to benzene series and acetate compounds, vinyl chloride,
methyl ethyl ketone, tetrahydrofuran are also active species worthy of attention in paint manufacturing. VOCs
emissions from workshops account for more than75.0% of total VOCs emission of the paint manufacturing
enterprises, followed by 3.5%~16.0% of VOCs from laboratories. In terms of the actual VOCs emission
accounting, results by the measure approach are close to those of the material balance method. The accounting
by the measure method is also simple and the values are all lower than the permitted emission limits under
normal operation conditions. However, the values accounted by the pollution production coefficient method are
larger than the permitted emission limits and can be used as a punitive calculation method at the present stage.
Keywords  paint manufacturing; volatile organic compounds (VOCs); emission accounting; emission
characteristics
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