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£ 1 KK PMF BTSN poy & 2 043 %
NO. Species Slope 1* 435
TVOC60(Total Variable) 0.84 0.92

1 cis-2-pentene 0.93 0.98  Strong
2 trans-2-pentene 0.99 0.98  Strong
3 isopentane 0.83 0.97  Strong
4 ethyl benzene 1.01 0.97  Strong
5 o-xylene 0.97 0.97  Strong
6 m,p-xylene 1.00 0.97  Strong
7 methyl cyclopentane 0.98 0.97  Strong
8 2-methyl pentane 0.92 0.96  Strong
9 2,3-dimethyl butane 0.84 0.96  Strong
10 m-diethyl benzene 0.93 0.95  Strong
11 1,2,3-trimethyl benzene 0.98 0.95  Strong
12 1-pentene 1.09 0.95 Strong
13 cis-2-butene 091 0.95  Strong
14 3-methyl hexane 091 0.95  Strong
15 2,3 4-trimethyl pentane 0.90 0.94  Strong
16 p-diethyl benzene 0.96 0.94  Strong
17 n-pentane 0.95 0.94 Strong
18 3-methyl heptane 091 0.93 Strong
19 o-ethyl toluene 091 0.93  Strong
20 trans-2-butene 0.80 0.93  Strong
21 2-methyl-1-pentene 1.03 0.93  Strong
22 1,2-dichloroethane 0.84 0.92  Strong
23 n-propyl benzene 0.90 0.92 Strong
24 2,2-dimethyl butane 1.00 0.92 Strong
25 1,3,5-trimethyl benzene 0.86 0.91 Strong
26 1,2 4-trimethyl benzene 0.83 0.91 Strong
27 m-ethyl toluene 0.90 0.91 Strong
28 2-methyl hexane 0.82 0.91 Strong
29 2,2 A-trimethyl pentane 0.67 0.90 Strong
30 1,2-dichloropropane 0.71 0.90  Strong
31 n-octane 0.80 0.90  Strong
32 p-cthyl toluene 0.80 0.89  Strong
33 n-undecane 0.83 0.88  Strong
34 2,3-dimethyl pentane 0.75 0.88  Strong
35 2-methyl heptane 0.86 0.87  Strong
36 beta-pinene 0.69 0.86  Strong
37 3-methyl pentane 0.79 0.85  Strong
38 n-decane 0.70 0.77  Strong
39 n-butane 042 0.74 Weak
40 n-heptane 0.67 0.72 Weak
41 n-nonane 0.55 0.67 Weak
42 1,1-dichloroethane 0.55 0.65 Weak
43 acrylonitrile 0.62 0.63 Weak
44 chloroform 094 0.62 Weak
45 alpha-pinene 0.40 0.62 Weak
46 isobutane 0.28 0.61 Weak
47 1,3-butadiene 0.59 0.58 Weak
48 2,4-dimethyl pentane 0.59 0.58 Weak
49 toluene 048 0.57 Weak
50 p-dichlorobenzene 0.31 0.57 Weak
51 benzene 0.70 0.56 Weak
52 cyclohexane 032 0.55 Weak
53 1,1,2-trichloroethane 0.27 0.54 Weak
54 monochlorobenzene 0.33 0.54  Weak
55 isopropyl benzene 0.55 0.53 Weak
56 methyl chloride 1.94 048  Weak
57 methyl cyclohexane 0.21 047 Weak
58 ethyl chloride 0.30 0.31 Weak
59 trichloroethylene 0.13 0.29 Weak
60 trans- 1,3-dichloropropene 0.13 0.29 Weak
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F1 F2 F3 F4 F5 F6 F7 F8 F9
isobutane 33 0 3 2 17 4 6 2 21
n-butane 36 2 3 0o 16 4 19 3 B
isopentane 35 2 2 0 9 4 4 6 0
n-pentane 38 2 7 4 10 3 25 5 7
alpha-pinene 0o 75 0 4 5 0 3 0 14
beta-pinene 0 74 0 4 16 1 3 3 0
1,1-dichloroethane 0 0o 79 8 7 0 0 0 6
1,2-dichloroethane 0 2 & 2 3 0 0 0 0
1,2-dichloropropane 0 2 8 0 6 1 0 4 4
1,1,2-trichloroethane 2 9 19 0 0 0 0 0 0
monochlorobenzene 8 4 69 6 8 0 1 4 1
n-decane 18 1 4 4 10 1 1 16 5
n-undecane 2 3 5 5% 0 0 2 12 1
1,3,5-trimethyl benzene 2 3 0 4 9 2 2 6 34
1,2,4-trimethyl benzene 4 1 14 10 1 2 1 29
mrethyl toluene 7 1 2 4 7 1 1 9 31
o-ethyl toluene 10 2 2 4 8 1 1 11 25
1,2,3-trimethyl benzene 4 0 2 M4 7 2 1 8 32
2-methyl-1-pentene 3 7 5 0 46 0 16 4 9
acrylonitrile 9 0 12 2 6 0 0 0 0
methyl cyclopentane 0 5 0 0 21 71 3 0 0
cyclohexane 8 0 3 15 39 0 24 9
methyl cyclohexane 5 0 2 5 11 33 0 27 16
trans-2-butene 1 0 1 3 0 0 74 4 17
cis-2-butene 2 0 0 320 1 70 4 0
toluene 9 1 7 11 11 10 0 35 14
ethyl benzene 3 5 8 9 0 4 61 0
mp-xylene 0 3 6 12 13 2 3 39 23
2,3 A-trimethyl pentane 25 6 0 1 1 9 8 45
2-methyl heptane 25 10 0 0 0 3 6 10 46
1,3-butadiene 7 4 4 12 11 0 1 0 62

Factorl : {Xifl SUREHA 77 (isobutane, n-butane,
isopentane, n-pentane)

Factor2 : fE#LJRA 579 (alpha-pinene, beta-pinene)
Factor3 : 3537 (1,2-dichloroethane)

Factord : =B S B % 53 (1,2,3-trimethylbenzene,
m-ethyl toluene, 1,2,4-trimethyl benzene)

Factor5: f8flg%43® (acrylonitrile, 2-methyl-1-pentene)
Factor6 : {5577 (cyclohexane, methyl cyclopentane,
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Factor9 : HB)HHES 2 %5012 (1,3-butadiene)
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# 4 HRFEEAHIAE S L4 Factor & OFHEY

r Ox PM25 NOx NO, PO EZS Y BE TR F1 F2 F3 F4 F5 F6 F7 F8 F9
Ox 1.00
PM;.5 0.28 1.00
NOx -0.42 0.09 1.00
NO> -0.37 0.13 0.95 1.00
PO 0.93 0.35 -0.09 -0.01 1.00
SR 0.50 0.12 -0.17 -0.22 0.43 1.00
SR 0.39 0.21 -0.41 -0.43 0.25 0.45 1.00
BE -0.60 -0.24 0.18 0.21 -0.56 -0.66 -0.36 1.00
BE 0.45 -0.02 -0.31 -0.36 0.33 0.39 0.15 -0.39 1.00
F1 -0.19 0.25 0.25 0.24 -0.06 0.02 0.04 -0.02 -0.29 1.00
F2 -0.35 -0.07 -0.04 -0.09 -0.41 -0.04 0.42 0.23 -0.24 0.06 1.00
F3 0.37 0.40 -0.11 -0.09 0.35 0.06 0.08 -0.05 0.10 -0.08 -0.26 1.00
F4 -0.30 0.01 0.38 0.39 -0.14 -0.25 -0.11 0.26 -0.37 0.27 0.26 -0.11 1.00
F5 -0.16 -0.13 0.23 0.26 -0.09 -0.11 -0.03 0.21 -0.14 -0.04 0.25 -0.33 0.40 1.00
F6 -0.26 0.09 0.16 0.12 -0.27 -0.10 0.02 0.18 -0.13 0.05 0.24 0.01 0.13 0.19 1.00
F7 -0.16 -0.06 0.15 0.14 -0.11 -0.10 -0.05 0.1 -0.10 0.11 0.04 -0.11 0.12 0.10 0.20 1.00
F8 -0.10 0.13 0.36 0.34 0.03 0.00 -0.03 0.05 -0.09 0.28 0.06 -0.02 0.45 0.16 0.25 0.11 1.00
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15 calculations for 2616.05.07 15:08 to 20181024 1500,
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DOXEEHT0ppbA EZBR  OOXEEA VT, T  HAKED) S L Bk
SHATLLE TR SOppbLlLEEEN (g O (Gem) (em) mWend 0
1 2017.5.30 (0] o o] 91 29 45 0.8 30 o]
2 2017.5.29 x e} @) 89 23 5.6 0.9 17 x
3 2018.5.15 x x ¢} 87 35 6.1 0.7 24 x
4 2018.6.3 o x x 83 35 2.0 0.6 41 x
5 2018.5.14 x x o] 81 28 9.2 0.8 32 x
6 2017.5.1 (0] x ¢} 73 31 6.6 0.5 57 x
7 2017.5.31 (0] x x 70 33 2.7 0.3 37 x
8 2017.5.8 (0] o o] 69 50 3.0 0.5 19 o]
9 2016.5.7 x x e} 68 38 7.6 11 52 x
10 2017.9.20 x x ¢} 67 38 9.0 0.5 ry) x
11 2017.7.21 x x o] 67 29 5.1 0.9 48 x
12 2017.5.2 x x e} 67 30 3.1 0.9 33 x
13 2017.5.7 x x ¢} 67 33 1.9 1.3 8 x
14 20165.13 x x x 65 14 0.6 0.9 33 x
15 2018.7.19 x x x 65 44 0.3 0.8 38 x
FH0=91) 48 19 2.1 0.8 2
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Analysis of source contribution of volatile organic compounds to photochemical oxidants
and fine particulate matter

Yusuke KAJIHARA, Hisao CHIKARA, Yoshiteru BABA, Yuki YAMAMURA
Shuhei NAKAGAWA and Kengo HAMAMURA

Fukuoka Institute of Health and Environmental Sciences,
Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

To obtain a true value of the contribution of volatile organic compounds (VOC) to photochemical oxidants (Ox) and fine

particulate matter (PM2.5), we conducted serial analysis of VOC during 2016-2018 and source apportionment. The generation

sources of VOC were divided into nine types, including the potential contribution to Ox by VOC from vehicle emissions. VOC

such as 1,2-dichloroethane were detectable in ambient air together with Ox and PM2.5. This indicates a potential mechanism of

transboundary air pollution by VOC.

[Key words ; VOC, Ox , PMa.s , PMF, transboundary air pollution]
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