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Characteristics and Source Apportionment of Volatile Organic Compounds

(VOCs) in the Northern Suburb of Nanjing
AN Jun-lin, ZHU Bin, WANG Hong-lei, YANG Hui

(Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Collaborative Innovation Center on
Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044 ,
China)

Abstract ; Based on the data of volatile organic compounds ( VOCs) collected continuously from 1 Mar, 2011 to 29" Feb, 2012 in the

northern suburb of Nanjing, characteristics of their variability, differences of ratios of tracers and source apportionment by principal
component analysis/absolute principal component scores (PCA/APCS) were analyzed. The results showed that the total VOCs mixing
ratios were 43. 52 x 10 ™% | which accounted for 45. 1% of alkanes, alkenes for 25. 3% , alkyne for 7. 3% , and aromatics for 22. 3% .
There was an obviously seasonal variation of VOCs, with the maximum in summer and the minimum in winter. There was an obvious
seasonal variation of VOCs component, with highest alkanes in winter, highest alkenes in summer, highest aromatic in spring, and
highest alkyne in winter. By using the specific pollutant ratios ( hydrocarbons/acetylene and toluene/benzene) method, it indicated
that the observation site was greatly affected by the surrounding industrial areas. Source analysis of VOCs by PCA/APCS mode showed
that the sources consisted of industrial production sources, automobile emission sources, combustion sources, industrial production
volatilization sources, solvent use sources and biogenic emission sources. In addition, there were seasonal variations. Overall, the
sources related to industrial production activities represented 45%-63% of VOCs, and they were followed by automobile emission
sources, which represented 34% -50% .

Key words ; volatile organic compounds ( VOCs) ; source apportionment; principal component analysis/absolute principal component
scores (PCA/APCS) ; industrial sources; vehicle exhausts

B 25 SR T 265 2 e ) Tl AR R B A bIL sl 42
TR BB I JLAR 25 KIR T © i A B3k e Ak
SEEATG YT Mg R WL, 45 & M L
PI(VOCs) 52 LR (05) FRHED Y i etk 2 15
Y S I SEEAR B 7 e AR AR AR 98
il Ak i e o SR ) E B AL )t Ah, VOCs
[Fi) Bsf A, £ 8 o A ML IR T 4, Xk O,
ARG YMEREREE ST EEHR
T (EPA) il AR A AR 1 R SR 2315 G ) 44 R
A 50 ZFHE T VOCs, X 2 VOCs 7] 18 1 1)
B T TE RN B R L R GRS AR X AR A S
& HREE A 32 BRI AT AR AR SO | SR

ARFNECE RN L BESE VOCs [ LR Rk
RS AE RS 78 B4 B RS e B JHIL i R T A
TR AR A B2 X

AT RE Al AR AR AR BT IR R, DL B 4%
FAb b (AN L TRkt A A2 IR INGR 45 ) 7645
APl 2, Efd by 5 L VOCs 13X
HER B R A, (45 R VOCs 1Y 4y ook i
210 P, T E MR E BT VOCs IRIR,

Wrfs B : 2014-05-03; fEITHHEA: 2014-06-17

ELWE.: EEARFFESTH (41305135; 41275143 ) ; thEB
2 el e SR L T (B 28) (XDB05020206 )

YEE BN LRI (1978 ~ ), I WA, RSy 10 H KR E-

mail ; junlinan@ nuist. edu. cn



12 1 AR TRt ALRR R VOCs AR AE B R ISR BT 4455

IR IBURH O 45 it 2 1l VOCs BRI, DTG by 42 1l K
SEGT BRI, EER, AR RE
TR R N SR vocs 4
BARHIE. ARERCE T RS R T, AL s 4 R S A
MR C, Gy kR a2 st Uk
SEETER) E B SRR Bl Cai 2B MIRFITIAN, I
TG IR ZE KA VOCs 1 2RI I HLE) 4
AR BRORHE T L SR A L T AR R AR )
FUABE. Liu S XTER = M IX VOCs 1241 BURDR
AT THF9E, KB LPG A S 3 Ad 2 80U
PHTT DR AU B AR I 5 25 o T A Aot )
PR B E 2 AL i D7 A R 2 b ) e 3 B vl T
M X RS EE AR, AL LR = A
XXF VOCs RIS ZS oA il 7 R GERT 58, I &% —
TR R AR, B M Tl VOCs 75 %
KR R 2RI T i, 2, X F AW R
s [A) A AL AR, AT DL 2% I T I RE X R VOCs ¥
JE KAV FNZH R AR 35 22 501 A [R] L IX VOCs
AR5 2 E AT N 2.

M7E VOCs AT 75 12 rh Sz AR BT B o 6 .
B W, Guo % F| H PCA/APCS ( principal
component analysis/absolute  principal component
scores ) 32 AR S5 J5 7 v [ s X R [ AR ER &
R IXR) VOCs BEAT 1 IR REAT , 45 21 32 295 GL 4.
Song M x W Bl Bl PMF  ( positive matrix
factorization ) . Unmix H1 CMB ( chemical mass
balance ) iX 3 Ff 3z PR AR A X I8 5T KA VOCs HE4T T
VRN AT HE T 3 P32 AR BIAL 45 2R, R CMB A
RUHAT ARG AT 2R VOCs P43, (H H
HIVFZ X R AT TEANRY VOCs PR Ao 1% 1 AIF 5
TAE, T PCA/APCS I PMF B0 AR 75 2 i S Ji1 i 5

N e
32.5° -
A
;* |“ﬁﬁ$w““
3200 |- .." i . A L
Y e
s :
-~ S
31.5° |- A
P
| L
118.57 119.0°
(a) M BRI

119.5°E

— 15, BN TR T R AT T AR AR ST SRR R Oy
2R PCA/ APCS BERIIEF TR IR AT

T T XETTH AL, BN,/
FAL TR i 2 KA, 7 e 2R A b i A 7= | g
B R A VOCs Y ZOR IR, A AT R & X T
b DX R JE] 1 KA B 7= A TR ) A X e
VOCs {53 G L 2: IG5 3. EAR X — 283k T
Tl R KA i [A) L 53 45 /0, ik 2 X iz 2R R T g
X KA VOCs #e B KOk IR FRAE 4 1A . Rk, A<
W58 AR 53 Tl X RS, VOCs e B 2 22 0 7%
R IR 2 B KR VOCs 4 4 R AE, 3 R
PCA/APCS BLEIXT VOCs 347 22 P Al g b JE At T
PLT RS 4525 VOCs AR TR, 330 0 4l /2 X 380
i e il SR s A o EE AL

1 #R57GE

L1 X o5

UL b 5357 F R AT I DX A R TR R
S RERETH (32°12' N, 118°42'E, ¥4k & . 62
m). ZI AR S km S5 47 AL Tl
BRR) AT A KA Al A R kAL Tl IX B
NI 5 2R 500 m Ak Sk e b ) 14 7 75 28 B (DL K]
1), PRI AS I o5 A R AT AR MR T Tl X
AN L Rl 5 0] (1 RS GeARg s UL i 1] Sy
2011-03-01 ~2012-02-29, #[E] /¥ 2011 £ 6 H T
ARSI — A H . KR BRI R IR T
BT SRNH E G R Er G s 1 55 ) 3
Ho (BRI 52 1.5 k).

F 1 LTI sty e XU | IR R R R A A 2
WHEIFEER. N AT LLE M AEREE(FEN 3
~5 H HARFTIRR ) ok, HoF S E i K

(b) JA i BRAE

E1 WS E R E RS

Fig. 1 Location of observation and surrounding environment
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Table 1 ~ Meteorological condition in different seasons at the sampling site

5 HZ(3~5H) BZE(6~8H)

) e/ IME SN SEHIE G e/ ME S oN] SEHE LRI
K /m-s ! 0 10.2 2.6 2.4 0 8.4 2.3 2.2
B/ 1.1 37.2 16. 1 16. 4 11.8 37.8 26.8 26.5
AR/ % 10 93 53 53 11 91 71 75
WiH BEO~11 1) AF(12 1 ~WAE2 1)

) e/ ME RRME FHIE R e/ ME RRME FHE TiE
AiE/mes ! 0 7.9 2.2 2.0 0 7.2 2.3 2.2
MR/ C 0.4 33.7 17.7 19.0 -6.8 15.6 3.0 3.1
AHXTE B/ % 14 91 64 67 10 90 63 66
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5000 H #h £ £k KM 2 3% &2 KM B F (Gas
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Fig. 2 Prevailing winds during different seasons in Nanjing
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Table 2 Average mixing ratios of VOCs in Nanjing
—— e A A S =) A OH

ZhE 6.97 6. 88 0.04 ~72.44 0.08 0.25 0.25
ke 3.29 1.98 0.15~18.39 0.04 1.09 0.48
ET 4 1.69 1.20 0.02 ~18.61 0.03 2.36 1.02
STk 1.51 0.96 0.02 ~12.60 0.03 2.12 1.21
iE 0. 81 0. 69 0.01 ~11.48 0.02 3.94 1.04
e 1.12 0. 89 0.01 ~11.16 0.02 3. 60 1.38
2N RS 0.11 0.13 0.01 ~2.13 0.02 4.97 2.40
IEE %k 0.67 0.63 0.02~6.17 0.04 5.20 0.98
e b 0.40 1.07 0.02 ~20.61 0.04 6.97 1.28
R L3R e 0.10 0.19 0.02 ~2.90 0.04 — 2.80
2,2-ZHIFET 0.50 0.31 0.02 ~4.70 0.04 2.23 0. 82
2,3- " HIET he 0.07 0.11 0.02 ~2.54 0.03 5.78 1.07
2-H SR b 0.34 0.37 0.02 ~5.17 0.03 5.20 1.50
3-HJE ke 0.25 0.28 0.02 ~5.51 0.04 5.20 1.50
PS 1E B 0.14 0.14 0.02 ~2.90 0.03 6.76 0. 81
HEI O 0.12 0.18 0.02 ~6.80 0.03 9. 64 1. 80
2-HE Ok 0.36 1. 06 0.02 ~15.20 0.03 — 1.08
- 0.20 0.20 0.02~1.73 0.03 — 1. 40
2,3-H b 0.13 0.42 0.02 ~9.08 0.03 — 1.31
2,4-ZHIIE 0.10 0.28 0.02 ~10.00 0.03 4.77 1. 50
E¥RE 0.10 0.41 0.01 ~12.68 0.02 8. 11 0. 60
2,2, 4-= H 3L 0.09 0.22 0.02 ~10.35 0.03 3.34 0.93
2,3, 4- = HIL Sk 0.06 0.10 0.01 ~1.64 0. 02 6. 60 1. 60
2-F P 0. 04 0.15 0.01 ~7.24 0.02 — 0.96
KRUIE-S, T5 0.05 0. 04 0.01 ~0.79 0.02 — 0.99
ET% 0.10 0.19 0.01 ~4.27 0.02 9.70 0.54
IE5SbE 0.10 0.19 0.06 ~8.72 0.12 11.0 0.46
+—% 0.13 0.27 0.01 ~4.46 0.02 12.3 0.42
+ = 0.06 0.15 0.02 ~7.21 0.03 13.2 0.38
LI 5.68 4.23 0.32 ~81.04 0.07 8.52 7.40
L 2.45 2.10 0.02 ~26.45 0.03 26.3 9.40
1- T 1.61 1.35 0.01 ~11.47 0.02 31.4 8. 90
R-2-T s 0.16 0.16 0.01 ~2.25 0.02 64.0 10.0
sk Wi-2- T ¥ 0.17 0.22 0.02~11.25 0.03 56.4 10.0
-1 0.15 0.25 0.02 ~4.89 0.03 31.4 6. 20
-2 0.05 0.09 0.02~2.11 0.03 67.0 8. 80
-2 1% 0.05 0.13 0.02 ~2.34 0.03 65.0 8. 80
Lt 0. 54 0. 82 0.01 ~21.60 0. 02 101.0 9.10
&Y 0.17 0.32 0.02 ~3.96 0.04 37.0 4.40
S R 3.12 2.04 0.02 ~19.94 0.04 — 0.50
ES 3.14 3.32 0.02 ~32.58 0.03 1.22 0.42
LEEN 2.10 1. 68 0.02 ~12.88 0.03 5.63 2.70
V¥ 3 1.19 1.18 0.01 ~13.93 0.02 7.0 2.70
i), K- — R 0.94 0.77 0.01 ~9.92 0.02 18.7 7.40
42K 0.43 0.68 0.01 ~21.04 0.02 13.6 6. 50
E N 0.31 0.27 0.01 ~3.58 0.02 58.0 2.20
EWR 0.13 0.21 0.01 ~2.40 0.02 5.80 2.10
S L35S 0.14 0.19 0.01 ~1.06 0.02 6.30 2.20

6] 2, H R 0.20 0.22 0.02 ~3.84 0.04 18.6 —

X 2 PR 0.13 0.23 0.02 ~2.56 0.04 11.8 —

4B LR 0.14 0.52 0.01 ~25.10 0.02 11.9 —
1,2,3-=HZ% 0.09 0.19 0.01 ~3.65 0.02 32.7 8.9
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HH) 4oy x10~° x10~° x10~° x107° x10"2 VIR
1,2,4-=H% 0. 07 0.12 0.03 ~3.36 0.06 32.5 8.8
1,3,5-=H% 0.43 0.49 0.02 ~7.41 0.03 56.7 10. 1
Bl =23 0.19 0.52 0.01 ~8.59 0.02 — —
Xt HIR 0.11 0.20 0.01 ~2.21 0.02 — —
Le ke 19. 64
Il 11.03
Hekz 3.21
TR 9.73
BVOCs 43.52
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Fig. 3 Seasonal variations of VOCs mixing ratios
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Table 3 Factor analysis and source apportionment for VOCs in spring

¥ TR 53 BE/ %
VOCs 443
7 1 B2 BW¥Fr3 ®BWr4e HWFs  HF1 Hy2 W3 BHr4 KHTES R?

ZhE 0.77 35.5 97.3 155.6 -17.8 9.1 0. 82
i 0. 89 44.7 155.3 366. 1 5.1 -5.4 0.91
ke 0.79 68. 1 56.5 32.0 20.1  30.6 0.82
I 0. 65 0.50 62.5 -11.5 72.8 80.8 -35.6 0.73
ST 0.74 0.48 2.1 53.7 10. 4 0.7 271.3 0.82
IE Tk 0.83 57.9 28.6 7.2 -13.2  58.2 0.82
V- 0. 69 0.43 26.4 147.6 70. 1 44.7  18.9 0.74
1- T 0.62 0.49 7.7 12.0 5.6 9.1 -4.0 0.74
ST 0.77 0.43 36.3 39.8 11.3 0.9 -1.2 0. 80
1E ke 0. 80 27.7 22.4 7.0 -4.9 4.0 0.77
S 0. 61 1.1 -5.9 -3.3 72.4  -0.6 0.51
2, 2-“HIFET b 0.47 0.50 -1.2 0.7 -1.9 23.2 12.1 0.52
1E Ok 0.71 13.4 56.5 7.4 15.2 8.7 0. 63
ES 0. 67 0.43 36.0 102. 6 176.3  -125.3  207.9 0.79
et 0.73 15.2 -0.3 11.2 -6.5 80.4 0.71
P 0.82 26.8 158.6 44.4 -18.2  31.6 0. 83
V%3 0. 89 9.1 57.6 6.8 5.8 -0.4 0. 89
[a], X -— F 2R 0.84 16.8 91.9 18.7 19.7 -6.4 0.85
4B-H K 0.72 12.4 12.4 16.9 240.3 -31.8 0.63
1,3,5-=H% 0.59 -3.4 15.3 0.4 82.1 15.7 0.51
WHRFFIE(E 9.02 1.71 1.59 1.30 1.09

MR EEH A 23.27 22.62 13.72 7.79 6.15

RitmzEdate 23.27 45.89 59. 60 67.40 73.54

1) IO 0 a0 AT 3 TR 53820 Varimax BERE ; 9 UCRARIBER S, R (UER KT 0. 4 19{H
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Table 4  Factor analysis and source apportionment for VOCs in summer

VOCs 414 ¥ V853 HBL/ %
H¥1 HWFr2 HWF3 HWF4 WFs HWFe HWF1 HWF2 HWF3 WF4 KWFS KHF6 R?
N 0.54 264.3  79.5 -21.8 66.3 77.2  11.9 0.49
LK 0.76 194.0  433.2 26.8 56.6 -4.7 0.7 0.75
(LS 0.77  0.51 150.0 113.0 0.1 87 -11.0 1.7 0. 87
G 0.90 103.7 327.6 -7.1 -18.7 -1.6 1.0 0.91
ST 0. 88 108.0  26.8 151 10.7 -0.2 -0.4 0. 86
ET % 0.88 137.3  40.1 150 4.9 -2.7 -2.3 0.87
e 0.73 134.2 3.3 41.2 -28.3 8.8 0.1 0. 68
1-Th 0.88 3.5 103.8 9.5 8.2 6.8 -0.5 0.82
S 0.89 131.3  19.1 22.8 5.8 9.2  -0.6 0. 88
NS &5 0. 88 88.4  19.5 10.4 8.0 4.7  -0.9 0.85
L et 0.90 -2.5 5.0 -1.8 3.9 36.4 0.3 0.82
2, 2-HIFET B 0.85 -1.7 1.8 -8.1 67.9 5.3 0.7 0.82
EC K 0.63 60.6  32.4 -1.2 -13.8 -11.4 -1.7 0. 60
ES 0.58 0.47 322.6 114.4 -353 -20.4  43.1 21.4 0. 61
H ke 0.84 8.1 -2.5 —1.1 2.7 -1.1 -5.5 0.72
FH 2K 0. 69 162.8  16.0 520 -1.7 -7.3 -0.6 0. 61
LR 0.79 76.0 9.9 115.2  20.6 -19.4 0.1 0.77
&), - F 2K 0. 66 0.40 2.3 16.2 48.2 -31.6 25.9 0.3 0. 66
45— 0.52 0.59 22.3 5.9 16.0 86 -4.7 0.2 0. 70
1,3,5-= % 0. 66 1.3 -3.2 7.1 322 -3.5 -0.8 0. 65
WHARHE(E 7.95  2.02 1.53 1.29 1.09 1.05
VIR 22T A0 3197 13.64  10.02  6.41 6.39  6.14
B ZEH e 31.97  45.61  55.63  62.04  68.42  74.56
1) $EHOT R E RSN 50T 5 el J5 12 Varimax BE%% ; 8 YGRS, R IR /R BT 0. 4 9{E
£5 THZEVOCs B PCA SRS E"
Table 5 Factor analysis and source apportionment for VOCs in autumn
VOCs 414 7 TR 5T BE/ %
H¥y1 HWyr2 W¥3 B4 HWrs KWyl BHF2 W3 KWiy4  BHTs R?
k5 0.92 41.4 -45.1  551.2 -39.1  69.6 0. 89
o 0.43 0. 69 59.8 160.1  257.9  -14.6 -14.1 0. 69
LS 0.40 0. 84 63.9 16.7  134.0 ~-11.1 28.3 0.91
P 0. 80 46.0 152 127.6 37.9 42.3 0. 86
ST 0.74 52.9 27.8 18.9 -4.5 15.6 0. 81
IETHE 0.94 96. 4 3.7 14.7 2.5 9.4 0.91
B 0. 69 24.7 135.2 43.5 89.8 -4.5 0.76
1- T 0.78 9.6 7.9 16.4  -27.7  76.2 0.73
ST 0.91 68.5 19.3 7.1 1.6 6.5 0.91
IESRE 0.92 59.1 11.2 5.6 -2.7 5.8 0. 89
SR R 0.78 .6 3.9 7.1 3.4 30.8 0.67
2, 2- Tk 0. 86 .6 -0.5 1.0 20.3  -2.5 0.77
ECkE 0.76 32.0 14.6 11.6 0.4 4.6 0.78
F:S 0.68 185. 1 48.9 73.0 38.6 -19.3 0. 60
IOk 24.1 23.6 6.8 33.4  -6.3 0. 81
R 0. 60 0. 64 81.4 89.4 13.8 3.6 -0.6 0.78
% 0.87 27.3 89.6 3.4 2.8 10.6 0.85
[a], X -— H 2R 0.58 1 27.1 -3.3 -10.3 18.1 0.55
4B-—HK 0.84 .2 16.3 3.3 2.1 1.6 0. 89
1,3,5-=H% 0.87 1.7 0.1 0.7 154  -1.8 0.77
WIRFFIEE 7.94 2.44 2.23 1.42 1.14
VIR T 22 EH AT I 25.36 16.79 15.42 10.19 8.06
RitrZasm 25.36  42.15 57.57 67.76  75.82

1) I 10 a0 AT . T 53800 Varimax BERE ; 6 UCGRARIBER S, R (UER KT 0. 4 19{H
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Table 6 Factor analysis and source apportionment for VOCs in winter
AT 84531/ %
VOCs 4143
H¥1 HW¥2 KWF3 RKWFr4e RWFs KHF1 KHF2 RKWF3 RKWF4s HFES R?
YaRs 0.89 -16.6 19.1 923.8 226.0 -15.1 0. 82
o 0. 41 0. 69 179.8  55.8 243.4  -14.2 9.9 0.73
GRS 0.91 34.6  41.1 229.3 39.2 -3.7 0.92
P 0.85 30.1  34.2 169. 1 39.9 -1.0 0.8
Tk 0.59 0.50 0.41 70.0  28.8 40.9  -25.0 1.2 0.77
E Tk 0. 80 43.6  50.6 41.0 0.4 0.5 0.88
LB 0. 66 169.1  34.2 36.0 -9.6 13.3  0.65
1- T 0.41 0.63 25.9  -0.3 59.6  149.6  -11.8  0.60
S 0.45 0. 67 0.43 38.3 28.0 31.0 -7.8 1.2 0.84
TESCE 0.70 0.43 26.2 23.9 25.2 0.7 0.5 0.83
SR 0.92 -1.9 -4.5 -6.6 4.7 48.1 0.87
2, 2-THIFET ki 0. 66 1.1 1.8 0.9 13.2 1.5  0.64
EC ke 0.57 0.63 329  17.6 15. 4 4.5 0.5 0.81
ES 0.83 72.3  126.8 40.5 30.6 -0.8 0.77
EINwR 0.82 8.6  56.0 0.4 4.0 -2.0  0.72
R 0.77 0.50 124.5  39.9 13.1 2.3 -1.2 0.8
% 0.90 104.6 9.6 0.6 -2.6 -2.7  0.83
TS - 0.82 31.3 2.3 1.4 16. 1 -1.5 0.78
LB-— K 0.88 20.9 2.3 2.6 3.4 -0.2 0.83
1,3,5-=H% 0. 66 6.7 0.4 0.1 3.1 1.1 0.63
WG RO 9.26 2.72 1.42 1.24 1.03
VIR T 25 H 47 Lk 25.68  21.54  19.18 6. 02 5.91
RitZaE s 25.68  47.22  66.41 72.43 78.34

D) ARWOTT N E I 0HT 3 BEFTTEE N Varimax B ; 7 UOEAUMIBEFSL, R (LB RREKRT 0.4 19{E

T4, T ARV, HF 5. AP HEE; B+
6 VEFIH IR 2. FkZ VOCs KIE T HA 5 25, 709
J& LPG/NG + WAL + T AEFR(FT 1), T
MR + s FAE IR (B 2) | WLl 4R HE I (
T 3) . Tl AE AR (A1 4) FAE Y HE IR (B
F5). & VOCs KM FEAA 5 FoRE, A+ 1
ST R + BRI R, I F 2 /& LPG/NG
+ Tl AR, B 3 2Ll R + LR,
K4 2 Tk LR, K 5 Z AP HEROE.

HRAE PCA By Ffpr s 1 iH 545 -k TR Y
APCS 1357 38N E P s R (WK 3 ~6 H) ,nT LU
R I PCA/APCS #0345 5 /) 20 Flt VOCs 447
BB SR UL 25 R 1 R® ¥R F 0.5, R BIEL
RUTHSE A AN R 2 T8]G4 — BobE ) T4 I 45
RAE. i R4 ASZE1 Y VOCs K I8 5Tk 73 ic
ZERULE 6 Ffs. ATLLR IR, B2 VOCs i T8 h
T AR LS HEHERCOIR | OB R IR Tk A
T R A ) VR A B, DT R b 4] 43 i) 2
32% . 29% . 15% . 12% F112% . X 2= VOCs FKIFF

BLH LPG/NG tis + WA K + T) A=K
(48% ) , ML RSHI (34% ) . TJ A + 1%
FERHTE 1(8% ) . Tk A= £ (5% ) . HHPHE
WU (4% ) FEFE IR 2 (1% ). k2= VOCs kI
FEAIBEHRIR (41% ) . LPG/NG i + <
FER + T AR (27% ) . TAVIRES + 7550008 U5
(20% ) . A4 ) HERL IR (8% ) I Tl Ak 7= 35 & I8
(4% ). &2 VOCs KR FEAG P EHEL + =
FER R (50% ) . T.) Bk be HE i + ¥ 550 ff F U8
(23% ) . LPG/NG it + Tk A= /= (15% ) . Tl
FERIR(11% ) FAEPIHER (1% ) .

AR ZETT VOCs R IEIEBLE , F1 Tk A 7= 1
SIAHSCHSRTE, n Tl A P2 Tl 2k = 45 & U5 A
WROBHE KR 5 T KA VOCs 45% ~63% (K TR. FH
R RHLE R (a8 R SR R < R ), A
34% ~50% MR, BRI LR, ¥ 50045 H U5 R AL 4
HERIR SR IR STk K. X5 2. 2 R B
B A5 2 1 450 A — 20, Rl B at JERE RS
VOCs 32 J&0 Tl X 2k B 3.
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Fig. 6 Source apportionment of VOCs in different seasons
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