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Anthropogenic VOC Emission Inventory and Contribution from Industrial

Sources in Ningbo
LI Xuan', WANG Xue-song', LIU Zhong®, WU Liang’, WENG Yan-bo*, HU Jie’

(1. State Key Joint Laboratory of Environmental Simulation and Pollution Control, College of Environmental Science and Engineering,
Peking University, Beijing 100871, China; 2. Ningbo Environmental Protection Scientific Research and Design Institute, Ningbo
315012, China; 3. Ningbo Environmental Protection Bureau, Ningbo 315012, China; 4. Environment Monitoring Center of Ningho,
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Abstract: Ningbo is an important industrial city in eastern China and is also the economic center in the south wing of the Yangtze River
Delta (YRD). Recently, the VOC emissions from the local industrial activities and its effects on both the regional air quality and
people’s health were getting more and more attention. The anthropogenic VOC emission inventory of Ningbo in 2010 was established
with collecting comprehensive activity data of anthropogenic sources. Furthermore, the industrial sectors were studied and the
significant industries were identified with their contribution quantified. The result shows that the amount of anthropogenic VOC emission
in Ningbo in 2010 is 176 kt. Industry, transportation and residential source are the most important VOC anthropogenic sources in
Ningbo, which accounted for 62.0% , 17.2% and 15.5% respectively. Synthetic materials manufacturing and refined petroleum
products manufacturing are the most important VOC emitting industries, which contributed 18. 6% and 13. 1% of the total VOC amount
respectively, signifying the influence of these two industries to the VOC emissions in Ningbo.
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HERAEA LY (VOC) R JZ R A M A B IRER VOC HEUE LE &P T — 48

PRI A R R R 0 AR —
ffaE . I, VOC HE i i B i i sr 3 T 05T
VOC 7EFR B KA A5 G v B VE L BR S 05 e
Pl o LA LR L.

TR TR E AR X A T IR, KT
MR LT L, Tl e R T T 4 T 4%
PR E B AL 5T R B, T TR R TS
YRt 505 ZEF A E P MR T AL . AR
ok, BB TR TR ARUK 2 RN 5L AR S TS G n) T
81 X% VOC TEHERGE B e F ST, SR Tl voc
HE A5 e A K 37 B O AR T AN T RO AR

FRAEFSET O AR R = A X, Tl Vo 5
N NPEHE BRAY 30% ~50% 52 HAT, BN
VOC HERCGE R 2 IS ( BEETT) o8 S X
SRR ) e HARE T, HUEE AR Tl
11k vOC HERk fy &5 85/, FF 3k i 3 i voc
HERE A 5T, 345 VOC 15 3L P AN [ HE A 7l
HERCREAE A LA TR, A R T X VOC JE S HER ATl

WimBEH: 2013-11-04; EITHHI: 2014-02-19
EEmAB . T R E
TEZ R 2R5E(1990 ~ ) , % Al H Ao A, FEZEAFIE Oy 10 S X3 K
K54 E-mail ; lixuan_139@ 139. com
# JHIHIK R A, E-mail ; xswang@ pku. edu. cn



2498 AN 5%

B 35 %

R TR RN B st HE O ) 07 8 | 1E TG VOC HERR i 45
il LA B 7l A JRy At S .

ABEFELL 2010 45 R FEUESE, “ A R L st
SETI X B G AR IR VOC HER I B 1R I3
VOC B UE S Tolk A7 Mk 5T sk, LA A 7 35 1T 55 it
VOC #E i S 8 & Tolk A7k VOC 75 34 Bj i6 2 it %
Fr | R0 HABIR T B VOC HEROE BB 9T K B 45
R 2 B HE S A .

1 HREHE

1.1 553

FR A V5 G I B AN 8], AR50 VOC AR TR
153k Tl RUE . ALsh ZEHERO | iR s
P ANEEIE B RS SR LRSS AR A [F] Y VOC HEik
PR, XA TG YR A T 2 i R 4y

XFF 2205 YR I VOC HER R, ARFSE £ 2R
FHHERCH ik A AR 5

E. = > [ef,xA,; x (1 -m)] (1)

Ao, ERFE VOC kR, | Ban X ) FRoRis gL

U5, ef f3% VOC W HERCHE 7, A X3R5 G U8 1 3 2
K WRBHTE AR . 77 o i R R,
1 Fern AR uiie PR 75 Y ) L R R

XIHLBIZE R VOC HERCE A5 3  k n= (2) Br
—[14

R
E =) (ef, x VKT, x N, +

EF,, xS, x N, x365) (2)
A E Ros VOC RIS, 0, j. k200 R A5
IHLIX. | HLBN AR FNRARIZEHY ef A EF 23 HIACER
MLBhAA7 B AE Shit 9 VOC HER R 1, VKT Rl
SR LR, S RoRHLEh Y H JF shik
BN RIS A &=
1.2 54RO 516 sk
1.2.1 TOliE

Tolk s 2R B R &2, 5 =

M LTS SRS AR L AR P L A
k. TR VOC HERGS A SR E g #Abs . Tl
TR RIS X 3 Flhassfe. 22 1 50 TRk
TAlkYE VOC ek Bl H A HEUR -, 16 3K 4k

£1 TITiE voC HEF

Table 1  VOC emission factors of industrial sources
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AL A Pl (AT ) 0.13 kgt ! [15]

I RE R IR HL 7 A Pl (B ) 1.00 kget™! [16]
Al Tl ATl (R 0.15 kgt~ [15]

HoAts Tl ATl (k) 0.13 kget™! [15]

A (FU) 25.35 kg t™! [15]

T A 5 b ( MO ) 0. 44 kget™! [15]
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T T2 B AT e (R4 ) 50. 00 kg-t™! [18]
G ARG (HR ) 2.00 kg-t™! [18]

K TR L D 0.20 kgt~ (LA [18]

THE 75. 00 kgt~ [19]

TR ARk 1l 15. 00 kgt~ [19]

pring 2.00 kget! [20]

B 5% FU B SO i i ol 0.03 kg-t ™! [18]

K IR Bl 0.01 kget™! [17]
ST B v (kAR ) 0.15 kg -5 ! [18]

FHI L 72 EL Rl (DA KL ) 0.11 kg-f ! [18]

VUl (TR ) 16.80 kg4 ! (18]

A (R 25 ) 27.10 kg4 ! [18]

ERIAD ( f255 BRI 800. 00 kget =1 (LA [19]

VR IR Ef R ( HH RETR) 420. 00 kget™! (AR [19]
2540 98. 00 kgt~ (LLBIFIT) [21]

Bz BRI Tl 196. 00 kg-t=' (LAZGRIIT) [10]

B k3 0. 02 kg W (LA EET) [19]

A TP AT (W50, TR ) 730. 00 kget ! [15]

oA Tl ATl (B8, IR AR 500. 00 kg-t ! [17]

1) XPRERRAT 0 dh il AL B9 VOC HERU S 18 27 T T i SEbri i sorE



7 ¥

TN VOC i 5 e F a3 Tk AT b 5Tk oA

2499

P ) AL G 45 Tl Aok A BRRHH FE & 7= dh ™
AT RS ARSI o T T T
2010 495 Jeili S A FIA B G Rk b BT Tolk
A5 iR E B, IR BRRHEFE R . = o
FOARIH KA i A AR FEAH AR B, B — 1T R4
SRR I VOC HE .
1.2.2 ERIRE

J& BUE FE BEALAE R PRSI B I 70 28 5
Ja. Jorf ) R b U5 AL FE A 1 TR s A BB R
WA, TEAG R RN B IR IY vOC HEj &R, 3
B R RA TR A TR TR IR IR
THFE I RN K.

A= W) SRR 0 A 5 PN R 05 TR i R MR e T o

K. AW FRRIE 0 HER R 7 F 2S5 AL
SFU RIS T B KT B0 2 i AR VR Ak
BRI
My, =P xaxpxEF, (3)
A M, B AW T e, P ARARIEY P i
a, B, EF, 7R RAEY B A R BABE R AR
PR B P HR F 2010 4R TR SR
THEEHE.
Ja VA R A 4 o B | SR RAE ST s b
AR R i ok AR, AN G R T L vk AR
B PRGBS, 22 FIH T &2 R ff
FHIER) VOC HEBA -, 1158 vOC HE i i i 111
6 S 7KOP B F 2R A B R R

®2 ERBFEREN VOC HBETF

Table 2 VOC emission factors of residential solvent use
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Table 4 VOC emission factors of non-road mobile sources
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Table 5 Emission inventory of anthropogenic VOC of Ningbo in 2010
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Fig. 1

Contributions to anthropogenic VOC emissions

by source categories in Ningbo for the year 2010
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Fig. 2 Contributions to anthropogenic VOC emissions

by source categories in each county of Ningbo
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Table 6 VOC emission inventory of industrial sectors in Ningbo in 2010
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Table 7 Rating of the VOC emission inventory study
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