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Abstract
This study is a quantitative research employing a field measurement and applied analytical approach to
investigate the types, concentrations, and source contributions of volatile organic compounds (VOCs) in indoor air
of Bangkok office. Air samples were collected from three office buildings with different characteristics: a new building
(Office A), an old building (Office B), and a renovated old building (Office C). Sampling was conducted both indoors
and outdoors for six consecutive days in each building, covering working days and weekends, during February to

August 2023. The sampling and analytical procedures followed the U.S. Environmental Protection Agency (U.S. EPA)
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standard methods: Method TO-15 (Canister—Preconcentrator-GC/MS) for general VOCs and Method TO-11A (DNPH-
HPLQ) for carbonyl compounds. The collected data were statistically analyzed using the Positive Matrix Factorization
(PMF) model to identify and quantify VOC emission sources.

The results revealed that the total VOC concentrations indoors ranged from 72.81 to 148.35 ppb, which were
significantly higher than those outdoors (33.07-76.17 ppb). Among the buildings, Office A had the highest average
indoor concentration (148.35 ppb), followed by Office C (118.52 ppb), while Office B showed the lowest (72.81 ppb).
The predominant indoor VOCs were formaldehyde (32-35% of total VOCs) and ethanol (12-20%), whereas outdoor
VOCs were dominated by ethanol (24-26%) and formaldehyde (15-20%). PMF analysis identified three main indoor
emission sources: (1) cleaning products (60-61% in Offices A and ), (2) building materials and wooden fumiture
(46% in Office B), and (3) paints and adhesives (14-26%), with variations depending on the building’s age and usage
characteristics. For outdoor environments, the major sources were vehicle exhaust (42-52%), background
concentrations (16-31%), biogenic emissions (13-28%), and cooking activities (19% near Office Q).

Keywords: indoor air quality, volatile organic compounds VOCs, formaldehyde, Positive Matrix Factorization (PMF)
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melue1As (ppb)

Meyuan1As (ppb)

o o dudnu A | dinuB | ddneuA | ddneuB | ddnuA
1 Propene 4.57 0.98 1.86 1.00 2.16
2 Freon 12 0.39 0.41 0.36 0.46 0.35
3 Freon 22 0.51 4.75 4.05 0.98 224
4 Chloromethane 0.69 0.70 0.90 0.71 0.95
5 Isobutene 0.47 0.22 0.32 0.28 0.33
6 1,3-Butadiene 0.12 ND ND ND ND
7 Freon 11 0.25 0.19 0.18 0.21 0.18
8 Pentane 1.32 0.62 0.92 0.40 0.94
9 Isoprene 0.45 0.43 ND 0.29 0.48
10 Acrylonitrile 0.46 0.44 ND 0.29 0.57
11 Ethanol 17.75 14.48 19.81 8.55 18.48
12 2-Propenal 0.65 0.47 0.63 0.26 0.70
13 Freon 113 0.11 ND ND ND ND
14 Acetone 12.07 5.56 9.47 292 9.73
15 Isopropyl Alcohol 7.10 5.32 6.42 1.14 8.55
16 Dichloromethane 0.52 0.31 0.71 0.24 0.69
17 Cyclopentane 2.70 0.45 0.72 0.24 0.72
18 Hexane 1.25 0.34 0.6 0.24 0.57
19 Methacrolein 0.32 0.13 0.17 0.12 0.17
20 1-Propanol 0.56 0.65 0.94 0.3 0.85
21 Methyl vinyl ketone 0.79 0.42 0.58 0.29 0.55
22 2-Butanone 157 0.98 132 0.86 1.30
23 Chloroform 0.17 ND ND ND 0.13
24 Cyclohexane 1.86 0.21 0.33 0.14 0.32
25 Carbon tetrachloride 0.12 ND ND ND ND
26 Benzene 0.42 0.26 0.61 0.2 0.63
27 1,2-Dichloroethane ND ND 0.13 ND 0.15
28 2-Pentanone 0.24 0.17 0.3 0.16 0.31
29 Pentanal 0.38 0.36 0.43 0.23 0.45
30 3-Pentanone 0.14 ND ND ND 0.13
31 1,4-Dioxane 0.17 ND ND 0.19 ND
32 Methyl Isobutyl Ketone 0.46 0.33 ND ND 0.26
33 Toluene 15.27 2.52 3.01 24 274
34 2-Hexanone 0.14 ND 0.19 0.18 0.24
35 Hexanal 9.07 0.84 1.00 0.40 1.03
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42 1,2,3-Trimethylbenzene 0.14 ND ND ND ND
43 Benzyl chloride 0.13 ND ND ND ND
a4 Formaldehyde 51.6 234 40.96 6.52 11.16
a5 Acetaldehyde 4.95 5.05 16.95 1.93 6.59
a6 Propionaldehyde ND ND 0.81 ND ND
ar Butyraldehyde ND ND 0.91 ND ND
48 Benzaldehyde 0.88 ND ND ND ND
49 o-Tolualdehyde ND 0.32 0.46 ND ND
50 Hexanaldehyde 0.47 0.25 0.61 ND ND
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