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Component Characteristics and.“Source Appointm"eht of Volatile Ol;,ganlc
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Abstract: Voldtlle organic compounds (VOCs) are 1mportant precursora of ozoné cm[ﬂ'l pdmculdtelmdtter thus, their impacts onsair
quahty are particularly Significant. To study thé €omposition characteristics and soutces of VOCs in Lianyungang City, four nétional
control siteg|were selécted to conduct VOCs sAmphng- and analysis on, typical days ift spriffg, summer, and autumn. Concentrations of
VOCgIi thé éffects. of differénticomponents of VOCs on ozohe ;formapon were quantified, and the sources of VOCs were analyzed using
the P()%ltlve Matnx Factorization model. The ¥OC concentratloﬂﬁ' were in the range of 27. 46 x 10 7°-40. 52 x 10 ° in spring, 45. 79 x
10 7%-53. 45 x 10 ~° ifi*summer, and 38. 84 x 10 ~*-46. 66 x 10™° in autumn. Concentrations of oxygenated compounds accounted for
41% -48% of all measured VOCs. VOC species with higher concentrations were acetone, acrolein, and propionaldehyde, and the
concentration of isoprene was higher in summer. Generally, VOC concentrations were higher at 09:00 than at 13.00 when acrolein,
ethylene, and dichloromethane concentrations changed greatly. The ozone formation potential (OFP) of oxygenated compounds was the
highest, followed by aromatics and alkenes, and the OFP of alkanes was the smallest. The VOC species with higher OFP were
acrolein, propylene, and ethylene. The main sources of VOCs in Lianyungang were industry (49% ), solvent usage (23% ),
transportation (14% ), paint usage (10% ), and natural sources (4% ). The results suggest further investigating the oxygenated
compounds with higher concentrations and higher OFP in Lianyungang City, and studying the impacts of industrial sources on VOCs.
Key words: volatile organic compounds ( VOCs) ; ozone formation potential ( OFP) ; positive matrix factorization ( PMF ) ; source
appointment; Lianyungang
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Fig. 1 Locations of VOCs sampling sites
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Table I ~ Maximum incremental reactivity of compositions
of VOCs in Lianyungang City
VOCs 4143 MIR |[VOCs #4143 MIR
Zht 0.28 |[2,3- W3Rk 1.34
s 9.00 |[FFHE 1.25
LS 0.49 |3-F3C ke 1.61
P 11.66 || PUgfbhs 0.00
5T 1.23 || 0.72
1E Tk 1.15 |[2,2,4-=HI Lkt 1.26
VY5 0.95 |[1.2-—& 2k 0.21
2-TH 15.16 ||Bike 1.07
1- T 9.73 ||=H LK 0. 64
B NR S 2.39 ||HEARCHE 1.70
WL-2-T I 14.24  |[2- )% 2.81
ST 1.45 ||1,2-—&F ks 0.29
1E 1.31 || 5.08
1,2-Z 5 L% 0.00 |3-5FW 1.24
A e 0.04 || "5IEH ke _~0.00
STH 629 |2.3.4-=HHEAH 71003
B 2083 ||2-1p ke =107
1,3-T 746 “12]61 |3-FHE B S 124
WL 0J02) Wit 3- =51 g »-"5'63
Api 0.29 || % 4 400
B Ui A0.00 |[IE¥R 0. 90’
110 721 WLl 3- AR M 3470
i 2- 1k “0.56 |91 2-= 20 0.09
SR yo.e)l? Uy “70.03
PR 7.45 (BT B 4335
Wik Lo L1038 |1 ek 0,40
I 7.08 ||FZ 0.32
PR Bt v ‘ 1.79 |23 3.04
1,1,2- = =5 L% 0.00 |[IEF-%% 0.78
2, 2- T HIT 117 ||X /0] - 5.84
IR 0.36 ||4F-—H 7.64
LR -0.56 ||#ZME 1.73
g 0.00 ||=7RH L 0.00
AW 0.04 ||FEHHEIRK 2.52
2,3- T b 0.97 |[1,1,2,2-PUsd %% 0. 00
2-F e 1.50 ||[EER 2.03
3-H e 1.80 ||3-ZFLHIZE 7.39
FH L IUT Sk 0.73 |4-FH 4.44
1-C 5.49 ||%hE 0. 68
ECkE 1.24 ||1,3,5-=H% 11.76
2-HISE Y I 6.01 |2-ZFLHI% 5.59
1,1- &k 0.07 |[1,2,4-=HFEZHE 8.87
2, 4-Z A 1.55 ||1,3-— &A% 0.18
THE 5.97 ||1,4-—5 0.18
TR 9.65 ||1,2,3-=HIHZE 11.97
R L3R e 2,19 |REHA 0. 00
Mi-1,2-—4 K 1.70 ||1,3-T 233 7.10
2-THi (MEK) 1.48 |[1,4- 235 4.43
= P b 0.02 ||+—%t 0.61
1,1,1-=5 2% 0.00 ||4F-—57 0.18
2-HIRE LG (S ek ) 119 ||+ =k 0.55

T AR S IE R PR AL A R 425 5 A B R B I ER
5 T3 T A R R AR 1A A

el BdfE. % 2 4
[RIZH 73 B AR L.
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Table 2 Volume proportions of various VOCs in Lianyungang City

PERVEATHL CE: e HF

LGRS S RLRRL x 10 ° AR SRR x 10 ~° AL H S RLRRL X 10 TRBL
PAR 90. 31 1. 80 76.71 1.53 66. 15 1.32
OLE 4. 68 0.09 3.55 0.07 2.13 0.04
IOLE 2.31 0.05 0. 39 0.01 0.72 0.01
ALD2 14. 15 0.28 9. 69 0.19 4.43 0.09
HCHO 0.00 0.00 0. 00 0.00 0.00 0. 00
TOL 0.93 0.02 1.45 0.03 1.70 0.03
XYL 1.09 0.02 1.73 0.04 1.51 0.03
ETHA 3.99 0.08 4.32 0.09 4.85 0.10
ETH 2.26 0.05 1.41 0.03 3.60 0.07
ISOP 0.49 0.01 0.36 0.01 0.22 0.00

1.3 VOCs KT

55 IR e, 2

BAEA/ YRR 2E. 2R

VOCs AT I 715 E A 3 28 HR I &

VR B HIUSRNE TN 2 A 1. 2 AR 15 M AZ AR
Biihk, iﬁiixf VOCs 32 A A HERCIRAEAS 1 1027 1
OYEAT AT, UK B IR T 1 5 4% 2R Poxt 52 14
(4 5E 5 DTk, HH T VOCs P A HE L R 7 B2 A IREK 1Y
AN RE P, HE R Bk X LA A 3T VOGs (194

T, PR AE SO T IR A% #%Hﬁlﬁﬁlﬂ?ﬂ’]ﬁl{d

m%ﬁﬁ%ﬂ%ﬁﬁﬁuﬁ%xwmﬁ v
xﬁiﬁﬁ”{j&%? i%@]’ﬁfﬂ E:F@U’?ﬁ
FLIS fls 85 P o 02 m R Bk

Eﬂ”ﬁiﬁﬂﬁ%ﬁﬁ o (4L
. K= Y, "(2)
K i=1,2,,n #mgﬂﬂpmmf%ﬁﬂ

=1,2, -, p MHERCE. X7 (2) , AR 1
THIET, A LLR A2 i - A A Y ( chemical mass
balance, CMB) ; AR FIIEE R EE T 0l LR H B4
r, o o )z Y /2 PMF, PMF #8255
T RGP AR ZEAG TR e — > 52 BRI AR /N —
T LMY 4 55 PR 43 fire s, T LARE 22 MR R B , A
i LT VOCs JEFN 73 A5 Y AE ] SE 50 K03H. PMF 1
By A\ SCF FEAUEE VOCs BV BE 0 FUAS [R] 40 43 1Y)
ANE T i A B B BE L% A g BB ARE
e BEAE AR, AT PR A 5l ARSI B 192./3
YEREAR.

PMF K5—1~ 45 2 5 A B8040 21 R 1) R 2 1 fi
BCPANERE i 5 2, Rl (3) RoRTES |
A ARSI AR EE SR H p AN SRR

P
= ;gilfkj +e; (3)
=1

AP XIS © DREARES | PRI RV, g, SRS
AREAEIER kAR YRR ST, £, 2k F A kDI

W /N T 88055 T P £ 43R 09 O 1 A 8 PR ( method

detection limit, MDL) , A5 74 ( uncertainty ,btc ) {
HELRET MDL A9 [ 3 53, A
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