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Table A-l Chemical Properties of Target voc Species

No.

O O N O Ol B~ W O e

GO OGO GO G LW RPN RO R PO RO P N RN s s s b b s s —
A RIS RERE oo N r,r,ooNnrRrRo bR ES

Formula

CH4
CH?2
chb
chb
ch8
CHD
cdn8
CH o
ch8
¢
CsH12
CsHio
chl
ch8
ch 0
C5H10
C6Hi4
CH,o
cbh 14
cbh 4
CsHm
cth 14
cbh 12
chl
cbh6
cbh 2
chl
chl
CHI
CHB
chib
CHu
ch 8
cth8
C8H18

VOC Species

Ethene

Acetylene

Ethane

Propene

Propane

Isobutane

1-Butene

n-Butane
trans-2-Butene
cis-2-Butene
sopentane
1-Pentene
n-Pentane

Isoprene
trans-2-Pentene
cis-2-Pentene
2,2-Dimethylbutane
Cyclopentane
2,3-Dimethylbutane
2-Methylpentane
3-Methylpentane
n-Hexane
Methylcyclopentane
2,4-Dimethylpentane
Benzene
Cyclohexane
2-Methylhexane
2,3-Dimethylpentane
3-Methylhexane

2,2,4-Trimethylpentane

n-Heptane
Methylcyclohexane

2,3,4-Trimethylpentane

Toluene
2-Methylheptane

Molecular
Weight

100
18
84
100
100
100
114
100
9
114
92
114

Boiling

Point
°C

(@)

-103.7(subl.)

-84.7
-88.6
-476
-42.1
117
-6.2
-05
0.8
37
218
29.9
36.0
34.0
36.3
36.9
49.7
49.3
57.9
60.2
63.2
68.7
718
80.4
80.0
80.7
90.0
89.7
92.0
99.2
98.5
100.9
1135
110.6
117.6

Vapor
Pressure
mm Hg
at25°c
(b)
52163
36476
31132
8691
7123
2627
2215
1819
1747
1599
685
636
564.0
548.0
NA
NA
NA
316
233
210
NA
151
137
NA
94
98
NA
68
NA
49
45
46
NA
28
NA

Rate coefficient
(kOHx 10
cm3molecule/sec
1013 mb and 298 K
(c)

8.52
0.815
0.257
26.3
115
2.33
31.4
2.52
64
56.4
39
31.4"

3.96
101
66.9

65.4
2.32"

""5.16M""
6.3 U

5.6
57
5.61
1041
6.9
1.32
15
6.8
1.2
1.2
3.6
1.2
104
8.7
5.96
8.2

113

Lifetime ¢
days

(€)
24
255
81.0
0.8
181
8.9
0.7
8.3
0.3
04
53
0.7
5.3
0.2
0.3
0.3
9.0
4.0
33
37
37
37
2.0
3.0
158
2.8
31
2.9
2.9
58
2.9
2.0
24
35
2.5



36
3
38
39
40
41
42
43
44
45
46
47
48
49
50
ol
52
53
o4

(a) CRC Handbook of Chemistry and Physics. 2001-2002. Lide, D.R. editor-in-chief.
82" ed. CRC Press LLC.

CHB
chi
C&Hio
ch D
CoHy
QHD
chd
chl
CHR2
chl?
chl?
chl?
chl?
CHR
CIH2
CHD

3-Methylheptane
n-Octane

Ethylbenzene
m/p-Xylene

Styrene

0-Xylene

n-Nonane
Isopropylbenzene
n-Propylbenzene
m-Ethyltoluene
p-Ethyltoluene
1,3,5-Trimethylbenzene
0-Ethyltoluene
1,2,4-Trimethylbenzene
n-Decane
1,2,3-Trimethylbenzene

ch ¥ m-Digthylbenzene
CIHY p-Diethylbenzene

C,HA

decane

114
114
106
106
104
106
128
120
120
120
120
120
120
120
142
120
134
134
156

(b) Perry" Chemical Engineers' Handbook. 1997

(¢) Derwent, R.G. 1999. Reactive hydrocarbons and photochemical air pollution.
In: Reactive Hydrocarbon in the Atmosphere. Hewit, C.N. ed. Academic Press.

(d) Atkinson, R. 1990. Gas-phase troposphere chemistry of organic compounds: A review.
Atmos. Environ. 24A(1): 1-4L

118.9
125.6
136.1
139.1/138.3
145.0
1445
150.8
1524
159.2
161.3
162.0
164.7
165.2
169.3
1741
176.1
1811
183.7
195.9

(e) Estimated on the basic of OH rate constant (Derwent, R.G. 1999)

NA
NA
NA
041

8.6
8.7
71
19
58
137
10.2
6.5

192
121
575
123
32.5
116
321
NA
NA
132

24
24
2.9
11
04
15
2.0
3.2
35
11
17
0.4
17
0.6
18
0.6
NA
NA
16

114
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Table B-l voc concentrations in Ambient Air at DD Station during the

No.

10

11

12

13

14

15

16

17

18

19

RT

5.145

5.286

5.629

5.845

7.683

7.771

8.351

9.159

12.995

14.055

14.381

15.122

21.195

21.896

28.249

28.625

34.692

35.028

VOC Species
l-pentene

n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene
2,2,4-trimethylpentane
n-heptane

Toluene

n-octane

m/p-xylene

n-nonane
1,3,5-trimethylbenzene
n-decane

Total Identified VOC

DD270703

8.6

89.4

19.3

151.8

111.3

59.7

157.6

123.1

11.2

755.8

58.2

843.7

325.6

225.8

123.7

3,138.4

DD080803

1.6

0.9

1.5

21

11

1.2

1.4

2.0

1.4

23.8

3.7

2.8

15.6

1.0

5.9

2.0

135.5

0.7

204.2

DD250903

. 131

99.9

22.1

26.0

84.2

68.5

34.3

27.8

54.4

5.4

152.2

4.2

70.1

9.4

14.7

3.4

723.1

Mansoon, ppbC

DD071003

19.3

108.7

27.7

6.2

17.9

160.6

5.9

10.6

15.7

3.8

840.1

DD131003

11.6

99.3

1.2

86.3

50.1

43.4

7.0

25.6

218.5

8.8

82.8

12.4

17.8

6.2

794.4

DD191003

2.6

14.5

3.7

6.9

2.4

13.1

7.1

5.8

8.9

0.7

2.8

34.2

11

11.9

2.6

3.1

1.9

135.2

Average

9.5

68.8

14.6

17.9

5.7

19.2

222.8

13.2

181.7

972.6



Table B-2 voc concentrations in Ambient Air at JK Station during the ~ Monsoon, ppbC

No. RT  voc Species JKO80703  JKO30803  JKOSBO3  JK200903  JK260903  JKO21003  JKOBL003  JK141003  JK201003  Average
1 545 Lpentene 12 12 12 183 5.0 717 2.04 0,47 3.0 372
2 5286 n-pentane 20565 0.93 1425 1032 55.34 55,72 216 2384 1097 2380
3 5629 Trans-2-pentene 3.05 152 152 152 1130 8.98 520 15.82 192 5.60
4 5845 Isoprene 01 1201 1521 798 1260 24.99 1076 1298 123 1320
5 7.683 Zmethylpentane 3146 31,08 1708 226 45,68 51.17 2548 2740 m 25,86
6 m Cyclopentane 3.04 584 1.56 1083 116 1.16 116 116 780 441
7 8351 3-methylpentane 2334 2038 1297 9.7 4765 4785 18.6 2051 6.36 29
8 9159 n-hexane 1426 24.34 9.74 487 2915 2070 9.10 1183 I 14.19
9 12,995 Cyclohexane 138 138 138 138 138 138 138 138 285 155
D 14055 Benzene 50.16 5754 84.13 60 54.3 2877 49.34 13.00 555 38.78
1 14381 2,2 4-4rimethylpentane 6.06 5,57 065 0.65 4.84 179 375 12 0.65 280
D 15122 n-heptane 17.20 34 10 281 14.80 1227 431 720 173 720
13 21195 Toluene 15339 43752 864,54 28 89.14 151,25 72.42 7256 16.70 210,04
14 2189 n-octane 485 39.00 51,68 0.95 212 331 812 184 0.95 1254
15 28.249 mip-xylene 5205 500.36 62351 8.35 39.44 2720 3146 1143 1994 14597
16 28625 - onane 16,94 20654 276.95 0.90 1548 545 1402 303 250 62.42
1734692 13 5-trimethylbenzene 15,00 487.18 822.90 18 8.26 9.30 433 360 154 15044
18 35028 n-decane 2961 548.27 727,65 138 380 5.20 177 215 0% 146.74

Total Identified voc 453.75 2,404.99 3,533.96 106.01 442.28 463.65 284.95 24091 99.10 892.18

[N
©



Table B-3 VOC concentrations in Ambient Air at BS Station during the

No. .

10

11

12

13

14

15

16

17

18

19

RT

12.

14.

14.

15.

21.

21.

28.

28.

34.

35.

.145

.286

.629

.845

.683

a71

.351

.159

VOC Species

1-pentene

n-pentane

Trans-2-pentene

Isoprene

2-methylpentane

Cyclopentane

3-methylpentane

n-hexane

Cyclohexane

Benzene

2,2,4-trimethylpentane

n-heptane

Toluene

n-octane

m/p-xylene

- 0 ane

1,3,5-trimethylbenzene

n-decane

Total identified VOC

BS300703

1.7

13.2

1.5

8.8

47.2

10.1

31.9

20.1

1.4

96.3

0.7

28.8

678.6

40.3

538.1

216.1

659.6

514.3

2,908.5

BS050803

5.9

17.5

2.6

9.7

32.5

6.8

18.4

14.9

1.4

72.8

7.0

30.3

685.6

51.5

665.7

256.5

770.0

702.0

3,351.0

BS220903

2.2

17.3

1.6

7.1

2.4

8.0

11.7

8.2

1.4

92

0.9

4.5

61.2

1.7

12.6

1.3

5.6

1.1

158.0

Monsoon, pphC

BS280903

3.5

11.9

15

2.1

10.1

7.5

7.5

4.6

1.4

42.5

0.7

8.2

26.0

1.0

22.5

8.4

10.0

2.0

171.5

BS041003

3.8

17.8

2.5

17.0

15.2

2.0

13.3

8.4

1.4

21.3

1.5

11.0

47.0

1.8

20.6

5.9

3.3

2.2

195.8

BS101003

1.2

10.2

1.9

4.1

1.5

8.9

6.6

4.8

1.4

23.7

2.6

1.4

47.3

1.0

16.7

4.8

1.9

1.2

141.2

BS161003

2.2

11.4

2.0

4.7

1.9

10.8

8.6

5.7

4.3

33.2

1.0

8.6

1.7

1.0

107.2

.BSs221003

1.8

10.0

15

12.5

1.8

7.9

26.1

1.0

8.8

2.8

15

1.4

104.4

Average

2.8

13.7

1.9

8.3

14.1

7.8

13.1

8.9

2.0

35.0

1.8

11.3

200.6

12.4

161.7

62.1

181.7

153.1

892.2



Table B-4 VOC concentrations in Ambient Air at RB station during the

No.

10

11

12

13

14

15

16

17

18

19

RT

5.145

5.286

5.629

5.845

7.683

7.771

8.351

9.159

12.995

14.055

14.381

15.122

21.195

21.896

28.249

28.625

34.692

35.028

VOC Species
l-pentene
n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene

2,2,4-trimethylpentane

n-heptane

Toluene

n-octane
Ip-xylene

n-nonane

1,3,5-trimethylbenzene

n-decane

Total Identified VOC

RB290703

1.2

18.1

1.5

5.7

47.3

18.0

33.1

126.6

155.9

201.2

0.7

5.5

282.0

78.6

24.2

14.3

19.9

1,046.2

RB040803

1.2

20.0

3.2

9.9

23.8

9.9

17.7

10.9

306.6

52.1

0.7

16.6

393.7

423.7

201.5

676.0

602.6

2,799.1

RB270903

3.5

22.3

1.9

6.1

18.2

1.2

16.3

4.6

1.4

35.5

3.2

96.8

1.9

36.6

8.4

6.1

4.1

278.7

Monsoon, ppbC

RB031003

4.1

17.2

1.5

14.7

2.8

16.7

14.7

9.1

1.4

11.5

0.7

4.5

91.4

1.6

20.8

5.0

3.8

3.5

225.3

RB091003

1.7

6.7

1.5

3.4

4.3

1.2

5.1

3.8

1.4

25.7

2.1

2.4

44.2

2.6

10.9

3.0

6.5

155.4

RB151003

1.2

7.5

1.5

3.9

1.6

7.9

6.4

4.3

3.4

4.7

0.7

1.6

5.6

1.0

8.9

0.9

1.5

1.8

64.4

RB211003

1.6

7.2

1.5

6.5

7.5

1.2

4.6

3.8

2.7

6.2

0.7

5.1

28.6

1.0

9.3

3.5

2.9

2.2

96.2

Average

2.1

14.1

1.8

7.2

15.1

8.0

14.0

23.3

48.1

1.2

6.7

134.6

7.0

86.7

36.3

101.1

91.5

666.5



Table B-5 voc Concentrations in Bangkok Ambient Air at DD Station during the NE Monsoon, ppbC

No.

1

10

11

12

13

14

15

16

17

18

19

RT

5.145

5.286

5.629

5.845

7.683

7.771

8.351

9.159

12.995

14.055

14.381

15.122

21.195

21.896

28.25

28.63

34.69

35.03

VOC Species
1-pentene

n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene
2,2,4-trimethylpentane
n-heptane

Toluene

n-octane

m/p-xylene

n-nonane
1,3,5-trimethylbenzene
n-decane

Total Identified VOC

DD061103

18.6

85.4

10.1

17.7

13.1

71.4

53.5

27.3

25.5

33.8

15.3

137.5

46.7

DD121103

1.2

68.7

15.5

22.0

8.9

50.8

40.5

22.9

17.7

25.0

1.4

12.7

97.2

3.0

32.0

2.9

435.1

DD181103

2.4

49.7

7.4

14.7

72.4

1.2

58.8

30.9

29.7

41.0

1.4

16.5

158.2

4.4

49.6

3.8

559.2

DD241103

3.5

42.6

6.9

12.6

11.7

62.8

50.0

25.2

26.0

35.1

16.1

134.2

44.9

DD301103

2.0

16.8

2.7

7.1

3.7

26.5

21.9

11.6

11.2

18.7

0.9

5.4

65.3

1.7

18.9

1.8

5.4

2.7

224.5

DD061203

1.8

20.3

3.5

10.2

26.1

1.2

24.6

11.6

11.8

18.1

0.8

8.7

75.5

2.0

22.8

3.8

5.7

2.3

250.7

DD121203

2.9

31.9

5.1

7.3

11.0

50.3

44.9

22.0

20.9

28.9

1.6

9.7

103.5

27.8

1.8

DD040204

3.0

24.5

30.8

24.5

16.1

17.0

18.6

10.0

63.6

24.8

271.4

DD160204

3.9

39.6

8.2

10.7

59.5

89.2

48.2

35.1

25.0

72.3

1.3

11.4

132.6

604.7

DD220204

2.6

19.3

23.5

20.6

12.7

10.0

11.4

0.9

4.7

192.3

Average

4.2

39.9

6.8

11.8

21.7

40.8

38.7

21.5

19.5

30.3

1.5

11.0

101.4

3.0

400.0



Table B-6

No.

1

10

11

12

13

14

RT

5.145

5.286

5.629

5.845

7.683

7.771

8.351

9.159

12.995

14.055

14.381

15.122

21.195

21.896

28.25

28.63

34.69

35.03

voc Concentrations in Bangkok Ambient Air at JK Station during the NE Monsoon, ppbC

VOC Species
1l-pentene
n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene

2,2,4-trimethylpentane

n-heptane

Toluene

n-octane
Ip-xylene

n-nonane

1,3,5-trimethylbenzene

n-decane

Total Identified VOC

JK071103

3.4

27.5

2.7

15.6

4.9

27.3

241

0.9

1C.7

91.5

1.9

29.3

4.7

5.3

3.6

299.3

JK131103

3.6

16.2

2.3

6.8

3.3

18.7

15.0

8.5

7.6

125

0.7

3.9

54.3

11

9.2

2.4

2.3

2.3

170.5

JK191103

3.8

26.1

6.1

10.4

40.7

1.2

26.6

14.9

16.2

0.7

10.1

3d=1--0

2.1

3.1

4.9

4.5

340.8

JK011203

2.3

20.5

1.7

9.7

38.0

1.2

27.0

14.8

18.3

20.1

1.2

9.5

70.0

1.8

13.7

1.5

3.2

2.3

256.7

JK131203

8.5

8.8

30.6

6.1

8.9

1.2

6.9

3.3

2.5

6.3

0.7

1.5

1.0

6.9

0.8

1.5

0.7

122.3

JK050204

2.1

29.6

3.1

7.3

14.4

26.8

2.7

9.4

112.1

2.3

235

4.3

7.4

4.5

339.1

3K170204

1.3

10.1

1.5

3.3

24.7

1.2

13.7

8.5

8.6

12.1

0.7

3.6

63.3

1.0

12.8

2.4

3.0

2.2

173.8

JK230204

1.8

13.5

2.4

6.1

21.6

1.2

15.9

7.7

8.5

11.6

0.7

4.4

57.9

1.4

14.1

2.1

3.6

2.8

177.3

Average
3.3
19.0

6.3

19.4
11.5
10.9
15.9
1.0
6.6
73.4
1.6
18.3
2.6
3.9
2.9

235.0



Table B-7 voc Concentrations in Bangkok Ambient Air at BS Station during the NE Monsoon, ppbC

No.

10

11

12

13

14

15

16

17

18

19

RT

14

14.

15.

21.

21

28

28

34

35

.145

.286

.629

.845

.683

771

.351

.159

.995

.055

381

122

195

.896

249

.625

.692

.028

VOC Species
1-pentene

n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene
2,2,4-trimethylpentane
n-heptane

Toluene

n-octane

m/p-xylene

n-nonane
1,3,5-trimethylbenzene

n-decane

Total Identified \/m

BS091103

4.2

32.8

4.9

27.4

24.0

11.7

29.8

3.6

9.0

82.2

1.9

22.5

5.6

BS151103

2.6

17.8

1.5

8.1

1.1

21.2

14.8

9.3

8.2

13.2

2.0

5.9

46.0

1.2

BS211103

1.2

9.2

1.5

2.1

2.1

146.6

BS271103

1.2

9.0

1.6

6.5

11

16.7

11.4

7.1

6.1

92

41.4

=

11.2

2.8

1.9

134.0

BS031203

1.2

16.7

2.0

8.2

24.8

1.2

21.5

12.2

11.8

16.9

2.1

8.2

64.4

1.8

16.2

BS091203

1.6

0.8

2.0

11

123.1

BS151203

2.1

11.7

1.1

5.6

38.3

1.0

1.8

2.3

1.3

144.3

BS070204

1.9

10.9

15.6

1.2

10.1

163.7

BS190204

1.7

14.0

1.7

3.8

20.0

1.2

71.9

1.5

21.2

2.6

3.8

200.2

BS250204

1.2

6.3

37.2

1.0

5.9

1.3

1.5

0.9

100.0

Average

1.9

12.0

14.2

50.3

13.7

170.3



Table B-8 voc Concentrations in Bangkok Ambient Air at RB Station during the NE Monsoon, ppbC

No.

1

8

10

11

12

13

14

15

16

17

18

19

RT

5.145

5.286

5.629

5.845

7.683

7.771

8.351

9.159

12.995

14.055

14.381

15.122

21.195

21.896

28.249

28.625

34.692

35.028

VOC Species
l-pentene

n-pentane
Trans-2-pentene
Isoprene
2-methylpentane
Cyclopentane
3-methylpentane
n-hexane
Cyclohexane

Benzene
2,2,4-trimethylpentane
n-heptane

Toluene

n-octane

m/p-xylene

n-nonane
1,3,5-trimethylbenzene

n-decane

Total Identified Vm

RB081103

3.2

28.8

1.6

10.0

5.1

26.6

22.4

12.9

12.6

17.2

1.1

10.2

80.7

1.9

22.8

RB141103

2.2

13.4

1.5

12.2

10.0

5.9

5.0

13.4

1.6

5.1

51.5

1.0

3.0

1.9

2.0

151.2

RB201103

1.2

5.3

1.5

9.9

6.1

1.2

5.8

3.6

3.1

5.8

5.1

3.2

7.3

100.6

RB261103

1.2

2.8

123.7

RB021203

1.2

6.7

1.5

7.1

11.0

1.2

7.4

4.4

4.1

RB081203

2.2

10.7

1.2

7.4

1.9

29.5

1.0

1.5

1.3

99.9

RB141203

1.2

4.7

1.2

63.7

RB060204

1.6

4.4

13.9

1.7

4.1

37.5

RB180204

1.6

10.7

16.0

1.2

10.6

RB240204

1.4

5.6

1.5

6.9

8.1

1.2

3.9

30.8

1.0

1.5

2.8

92.1

Average

1.7

40.3

11.1

128.6
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Table C-l Fractions of VOCs from Exhaust Gas of Gasoline Vehicles

voc Species 2-stroke MC 4-stroke MC GV wlocat. GV /[-cat.  Mean
1-Pentene 0.0026 0.0123 0.0071 0.0052 0.0068
n-Pentane 0.0956 0.0845 0.0491 0.0694 0.0746
trans-2-Pentene 0.0034 0.0378 0.0136 0.0126 0.0169
|Soprene 0.0020 0.0000 0.0000 0.0045 0.0016
2-Methylpentane 0.0867 0.0883 0.0630 0.0947 0.0832
CycIoRentane 0.0000 0.0000 0.0051 0.0078 0.0032
3-Methylpentane 0.0635 0.0650 0.0455 0.0546 0.0572
n-Hexane 0.0635 0.0650 0.0455 0.0546 0.0572
Cyclohexane 0.0691 0.0473 0.0398 0.0503 0.0516
Benzene 0.0701 0.1450 0.1270 0.0949 0.1093
2,2 4-Trimethylpentane  0.0000 0.0000 0.0000 0.0000 0.0000
n-Heptane 0.0420 0.0216 0.0234 0.0250 0.0280
Toluene 0.2952 0.2614 0.3345 0.3499 0.3103
n-Octane 0.0186 0.0129 0.0072 0.0087 0.0119
m/p-Xylene 0.1736 0.1637 0.2400 0.1593 0.1841
n-Nonane 0.0046 0.0089 0.0023 0.0050 0.0052
1,35-Trimethyloenzene  0.0083 0.0347 0.0315 0.0327 0.0268
n-Decane 0.0005 0.0045 0.0018 0.0066 0.0033
Total identified VOCs 1 1 1 1 1

Source: Wongpun, et al., 2003



126

Table C-2 Fractions of VOCs from Vapor of Gasoline

voc Species Brand 1 Brand2 Brand3 Brand4 Brand5 Mean
1-Pentene 0.0000 00435 00192 00000 00000 0.0125
n-Pentane 0091 02826 02500 0.0000 03044 0.1892
trans-2-Pentene 0.0182 00435 00385 0.0000 0.0000 0.0200
|Soprene 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2-Methylpentane 02364 02391 02500 01311 02810 0.2275
Cyclo%entane 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3-Methylpentane 01455 01304 01346 0.094 01405 0.1299
n-Hexane 0.1636 01304 01346 01148 00937 0.1274
Cyclohexane 00182 0.0000 00192 00328 00468 0.0234
Benzene 00727 00435 00385 0.0984 00187 0.0544
2,2 4-Trimethylpentam  0.0000  0.0000 00192 0.0000 0.0000 0.0038
n-Heptane 0.0364 00000 00192 0080 00117 0.0299
Toluene 01818 00870 00769 04262 00937 0.1731
n-Octane 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
m/p-Xylene 0.0182 0.0000 0.0000 00164 00094 0.0088
n-Nonane 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
1,3 5-Trimethylbenzen  0.0000  0.0000  0.0000 0.0000 0.0000  0.0000
n-Decane 0.0000 ~ 0.0000 00000 0.0000 0.0000 0.0000

Total identified VOCs 1 1 1 1 1 1



Table C-3 Fractions o ‘VOCs from Diesel Vehicles

voc Species

1-Pentene 0.097
n-Pentane 0.0197
trans-2-Pentene 0.0123
|soprene 0.0000
2-Methylpentane 0.0905
Cyclo‘aqentane 0.0013
3-Methylpentane 0.0291
n-Hexane 0.0291
Cyclohexane 0.0394
Benzene 0.3380
2,2 4-Trimethylpentane  0.0000
n-Heptane 0.0218
Toluene 0.1902
n-Octane 0.0103
m/p-Xylene 0.0582
n-Nonane 0.0100
1,35-Trimethylbenzene  0.0264
n-Decane 0.0434

Total identified VOCs 1
Source: Wongpun, et al., 2003

0.0466
0.03%
0.0158
0.0011
0.0910
0.0065
0.0317
0.0317
0.0217
0.2538
0.0000
0.0113
0.1459
0.0166
0.0644
0.0518
0.0463
0.1%24

0.1274
0.0362
0.0171
0.0000
0.0651
0.0000
0.0171
0.0171
0.0241
0.2493
0.0000
0.0150
0.2683
0.0166
0.0680
0.0190
0.0000
0.0?36

0.0711
0.0438
0.0167
0.0000
0.1515
0.0030
0.0609
0.0609
0.0628
0.2297
0.0000
0.0220
0.1712
0.0159
0.0611
0.0171
0.0282
0.05)00

LDDV 1 LDDV 2 EURQ | Bus EURQ Il Bus  Mean

0.0855
0.0348
0.0155
0.0003
0.099%
0.002/
0.0347
0.0347
0.0385
0.2677
0.0000
0.0175
0.1939
0.0148
0.0629
0.0245
0.0252
0.0?98
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Table C-4 Fractions "VOCs from Flue Gas of Fue Qil Boilers

VOC Species Boiler 1 Boiler2 Boiler 3 Boiler 4
1-Pentene 00000 0.0088 0.0010 00000
n-Pentane 00051 00000 0.0028
trans-2-Pentene 0005/ 00227 00013
|Soprene 0.0000 0.0000 0.0000
2-Methylpentane 00333 00000 0.0468
Iop]entane 00000 00000 0.0017
ethylpentane 0075 00659 0.098)
n Hexafe 00187 00213 0.14%
Cyclohexane 0019% 00217 0.0649
Benzene 00515 00461 00061
2,2 4-Trimethylpentane 00284 00255 00014
n-Heptane 00747 00574  0.0053
Toluene 01667 0.657 05123
n Oc ane 00410 00493 0.0038
/n-Xylene 03940 03003 0.0734
onane 005/ 00460 0.0032
135Tr|methylbenzene 00275 01094 00150
00000 00000 0.0130
Total |den ified VOCs 1 1 1

Source; Wongpun, et al., 2003

0.0010
0.0004
0.0000
0.0325
0.0005
0.0691
0.1118
0.064/
0.0035
0.0007
0.0030
0.6002
0.0020
0.0828
0.0022
0.0156
0.0%01

Boiler 5
0.0000
0.0206
0.0000
0.0000
0.0561
0.0000
0.0661
0.0463
0.0219
0.1228
0.0000
0.0543
0.2939
0.05%
0.1520
0.0365
0.0000
0. 0?97

Boiler 6
0.0000
0.0134
0.0000
0.0000
00193
0.0000
0.0240
0.0138
0.0068

0,0043
0.0126
0.3823
0.0129
0.3549

0.0857
0. 0%65

Boiler 7 Mean
0.0000

0.0120
0.0000
0.0000
0.1402
0.0000
0.0783
0.0700
0.0190
0.0505
0.0000
0.03%
0.2969
0.0258
0.1232
0.0357
0.0503
0. 0&356
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0.0014
0.0079
0.0043
0.0000
0.04/0
0.0003
0.0682
0.0616
0.0312
0.0464
0.0086
0.0342
0.3454
0.02/8
0.2201
0.0212
0.0433
0.0%50



Table C-5. Fractions o JVOCs from Smoke of Biomass BurninJ
Flammoqlsmoke Smouldenrgsmoke
0.0165 0.01

VO C Species

1-Pentene

n-Pentane

trans-2-Pentene

Isoprene

2-Methylpentane
cIoRentane

3-Methylpentane

N-Hexane

Cyclohexane

Benzene

2,2.4-TrimethyIpentane

n-Heptane

Toluene

n-Octane

mip-Xylene

n-Nonane

1,3,5-Trimethylbenzene

n-Decane

Total identified VVOCs

Source; Wongpun, et al., 2003

0.0429
00115
0.0463
0.0506
0.0016
0.00%4
00122
0.0083
04384
0.0000
00101
02741
0.003%
0.0516
0.0042
0.0126
0.0959

0.0000
0.0118
0.0512
0.0409
0.0000
0.00%
00191
0.0153
0.3514
0.0000
0.0242
0.3474
0.0052
0.0650
0.0056
6F0279
.0994

Mean
0.0163
0.0214
0.0117
0.0487
0.0457
0.0008
0.009%
0.0157
0.0118
0.3949
0.0000
0.0172
0.3108
0.0044
0.0583
0.0049
00202
0.05)76



Table C-6_Fractions of VOCs from Smoke from Food Barbequing

VOC Species samg%lel samglez samBIe3 Mean
L-pentene 0126 00978 01087 00930
n-pentane 00929 01235 00919 01028
Trans-2-pentene 00150 0018/ 0015% 00164
|Soprene 00149 00150 00153 00151
2-methylpentane 00061 0009% 00109 00089
CycIoRentane 00722 01763 00000 00828
3-methylpentane 0005% 00074 00073 0.0068
n-hexane 00739 00977 00828 00848
Cyclohexane 00406 00198 00471 0.0359
Benzene 0212 01271 02299 01901
2.2 44rimethylpentane 00302 00255 00337 0.0298
n-heptane 01002 01023 00928 00985
Toluene 0.1161 00893 01046 0.1033
n-octane 0.0979 01001 00821 00934
mip-xylene 00000 0.0000  0.0000  0.0000
n-nonane 00674 00888 00710  0.0757
1,3 5-trimethylbenzene  0.0000  0.0000 00000 0.0000
n-decane 0.0500 00736 00063 0.0433

Total Identified VOCs 1 1 1 1



Table C-7 Fractions of VOCs from Thinners

VOC Species
1-pentene

N-pentane
Trans-2-pentene
|Soprene
2-methylpentane
Cycloh)entane
3-methylpentane
n-hexane
Cyclohexane

Benzene

2,2 A-trimethylpentane
n-heptane

Toluene

n-ctane

m/p-xylene

n-nonane

1,3 5-trimethylbenzene

n-decane
Total identified VVOCs

brand 1 b

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9357
0.0000
0.024
0.0000
8.0409

0000
1

2 brand 3

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
10000
0.0000
0.0000
0.0000
0.0000
0.0(1)00

brand 4
0
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0.0000
0.0000
0.0000
0.9669
0.0000
0.0230
0.0000
0.0101
0. 0(%00



Table C-8 Fractions of VOCs from Vapor of Paints

OC Species Brand 1 Brand?2 Brand3 Brand4 Brand5 Mean
1-pentene 0.0000 0.0000 00000 0.0000 0.0000 0.0000
n-pentane 0.0000 0.0000 0.0000 00000 00000 0.0000
Trans-2-pentene 0.0000 00000 0.0000 00000 00000 0.0000
|Soprene 0.0000 0.0000 00000 00000 00000 0.0000
2-methylpentane 0.0000 0.0000 00000 0.0000 00000 0.0000
CyCIORentane 0.0000 0.0000 00000 00000 00000 0.0000
3 metnylpentane 0.0000 0.0000 0.0000 00000 00000 0.0000
n-nexane 0.0000 0.0000 00000 0.0000 0.0000 0.0000
Cyclohexane 0.0000 0.0000 00000 0.0000 00000 0.0000
Benzene 0.0000 0.0000 00000 0.0000 00000 0.0000
2,2 4-rimethylpentane  0.0000  0.0000 0.0000 0.0000 00000 0.0000
nheptane 0.0000 00000 00000 00000 00000 0.0000
Toluene 01042 0.0417 00000 6% 00606 00635
n-octane 02917 01250 03158 02121 0.24%
mip-xylene 01667 05000 02632 03/04 01818 0.294
n-nonane 02708 01875 02368 0182 027127 02306

1,3 >-trimethylbenzene  0.0000 00000 0.0000 0.0000 6%% 0.0000
n-Oecane 01667 01458 0182 0111 0.1640
Total identified VOCs 1 1 1 1 1 1



Table C-9 Fractions of VOCs from Air Samples of Municipal

Wiaste Disposal

VOC Species

1-pentene

{entane 0.0422
Trans-2-pentene 0.0000
|soprene 0.0058
2-methylpentane 0.00%
Q/cIoRentane 0.0000
3-methylpentane 0.0147
n-hexane 0.0236
Cyclohexane 0.029
Benzene 0.0000
2,2 4-4rimethylpentane 0,000
n-heptane 0.0475
Toluene 0.7180
n-octane 0.0256
m/p-xylene 0.0672
n-nonane 0.0160
1.3 5-trimethylbenzene —0.0000
n-decane 0.0000
Total Identified VOCs 1

0.0061
0.0000
0.0000
0.0000
0.0000
0.0000
0.0023
0.0976
0.0000
0.0777
0.0123
0.7161
0.0135
0.0465
0.009%
0.0092
0.0({91

0.0800
0.0069
0.0000
0.0000
0.0000
0.0000
0.0000
0.0187
0.0000
0.0000
0.0000
0.0397
0.7858
0.0376
0.079%
0.0184
0.0000
0.0%34

Samglel SamBIeZ Sample 3 Mean
00000  0.0000

0.0000
0.0184
0.0000
0.0019
0.0032
0.0000



APPENDIX D
Example of CMB Modeling
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Examp|e of O\B |V|0de|ing 0U11063.DTI

This process is trial and error until all parameters showed the goodness of fit
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APPENDIX E

Chromatogram of All Samples
(Electronic file on CD)



BIOGRAPHY

Ms. Panwadee Suwattiga was bom on June 29, 1958. She received her
Bachelor of Science Degree in General Science (Major: Chemistry and Biology),
Chulalongkom University, Bangkok, Thailand in 1980. She worked as Factory
Inspector at Industrial Works Departments for 5 years and continued her studies in
Environmental Science, Graduate school, Chulalongkom University. She got Master
of Science Degree in 1988. She since has worked as environmental scientist and
studied for Doctoral Degree of Environmental Management, Graduate school,
Chulalongkom University since 2000.



	REFERENCES
	APPENDICES
	APPENDIX A Chemical Properties of Target voc Species
	APPENDIX B VOC Concentrations in Ambient Air
	APPENDIX C Emission Source Profiles
	APPENDIX D Example of CMB Modeling
	APPENDIX E Chromatogram of All Samples (Electronic file on CD)

	BIOGRAPHY

