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Levels of Volatile Organic Compounds in Phnom Penh City, Cambodia and Vientiane, Lao PDR
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Air

Wea Tem. Humidity FlowR. T.Volume
Date i
Area  No ther (C) @) U (miming )
(hPa)
cC-1 Night Start 5-Dec-2010 16:30 F!ne 311 61 985.1 65 55 81
time End 6-Dec-2010 6:48 Fine - - -
Commer- Night Start 8-Dec-2010 18:00 Fine  26.8 58 982.9 50 36.12
cial c.co Time End 9-Dec-2010  6:45 Fine  26.0 50 981.5 '
Pay Start 11-Dec-2010 6:54 ane 26.5 49 982.5 50 33.84
time End 18:12 Fine  26.7 52 981.3
Night Start 8-Dec-2010 17:20 Fine  30.7 49 983.5 65 3137
menCRlﬂm End 9-Dec-2010 1:00 Fine 27.3 55 987.2 '
-tial o Start 10:00 Fi 298 49 987.2
Day. S g pec-2010 ne 65 27.45
time End 17:02 Fine 305 47 983.7
. Day Start 9:30 Fine  28.0 54 990.8
Industrial C-I-1 2 ——— 10-Dec-2010 - 100 16.74
time End 12:15 Fine  36.0 34 989.0
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Commercial Area

Residntial Area Industrial Area

ng/m’ C-C-1 C-C-2 C-R-1 C-1-1
Night time Ngiht time Day time Night Time Day Time Day Time
dichloromethane 1.1 3.2 8.2 4.6 49 0.77
chloroform < 0.10 0.44 0.98 4.6 < 021 2.5
1,2-dichloroethane < 012 1.0 0.68 < 0.22 < 0.25 < 041
1,1,1-trichloroethane 0.29 0.25 0.25 16 0.57 8.9
benzene 7.2 6.9 10 15 11 < 20
carbon tetrachloride 0.61 0.65 0.61 0.83 0.74 0.56
1,2-dichloropropane < 011 ( 031 ) 0.18 0.31 < 021 < 0.35
trichloroethylene < 0.09 < 014 < 0.15 < 0.17 < 0.19 < 031
cis-1,3-dichloropropene < 0.10 < 0.16 < 0.17 < 0.18 < 021 < 034
trans-1,3-dichloropropene < 0.09 < 014 < 0.15 < 0.16 < 019 < 031
1,1,2-trichloroethane < 011 < 0.16 < 0.18 < 0.19 < 0.22 < 0.36
toluene 16 20 32 53 113 24
m-/p-xylene 9.8 6.9 18 13 26 2.7
o-xylene 3.7 2.7 7.0 5.0 9.4 1.1
1,4-dichlorobenzene 0.26 150 180 1.6 2.6 15
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Wea Tem. Humidity FlowR.  T.Volume
Dat .
Area  No. ae ther  (C) (%) (mUmin) (L)
Rural Night Start  9-Feb-12  17:55 Fine 334 37 50 5431
(Na Long time End 10-Feb-12 7:00 Cloudy 23.3 77 '
Koun Day Start  9-Feb-12  8:07  Fine 245 66 50 3074
Village) Time End  9-Feb-12 1725 Fine 357 31 '
Night Start  10-Feb-12  16:40 Fine 30.4 50
Commerical 9 - 50 43.52
- time End  11-Feb-12  6:59 Cloudy 24.5 60
(Vientiane) L-C-1
Day Start  11-Feb-12 7:17  Cloudy 24.5 65 50 28.95
time End 11-Feb-12  16:34 Cloudy 27.3 51 '
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. L-V-1(Rural) L-C-1(Commerical)
ng/m Night time Day time Ngiht time Day time

dichloromethane 0.74 1.0 0.71 5.49
chloroform 0.16 0.16 0.25 0.20
1,2-dichloroethane 0.17 0.23 2.9 0.40
1,1,1-trichloroethane < 0.041 < 0.068 < 0.051 < 0.077
benzene 4.5 2.9 8.6 3.2
carbon tetrachloride 0.54 0.13 0.22 0.52
1,2-dichloropropane 0.11 0.14 0.07 0.19
trichloroethylene 0.03 ( 003 ) 0.06 0.06
cis-1,3-dichloropropene < 0.005 < 0.009 < 0.007 < 0.010
trans-1,3-dichloropropene < 0.009 < 0.009 0.041 < 0.010
1,1,2-trichloroethane < 0.006 < 0.011 < 0.008 < 0.012
toluene 4.1 3.3 31 7.5
m-/p-xylene 0.94 0.22 6.8 1.2
tribromomethane 0.016 0.055 ( 0.010 ) 0.025
o-xylene 0.36 0.093 2.7 0.50
1,4-dichlorobenzene < 0.10 ( 013 ) 1.8 0.41
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Summary
A preliminary study of levels of volatile organic
compounds (VOCs) in ambient air was carried out in
the Kingdom of Cambodia and the Lao People’s
Democratic Republic. Samples were taken at four
points in Phnom Penh, Cambodia (two points in a
commercial area, one point in a residential area, and
one point in an industrial area) in December, 2010.
Samples were taken at two points in Vientiane, Lao
PDR (one point in a commercial area and one point in
a rural area) in February, 2012. Ambient air samples
were collected by sorbent tube (Tenax TA and
Carboxen 1000) and were analyzed by thermal de-
sorption GC/MS systems.
Dichloromethane, toluene, m-/p-xylene, o-xylene and
1,4 dichlorobenzene were detected at all points in
Phnom Penh. Significant correlations were found
among toluene, m-/p-xylene and o-xylene. An ex-
tremely high level of 1.4-dichlorobenzene was found
in the commercial area, suggesting that there are spe-
cific pollutant sources around this point.
As for the results in Lao PDR, the levels of VOCs in
the commercial area were higher than those in the ru-
ral area. Especially benzene, toluene, m-/p-xylene and
o-xylene were detected at levels of 8.6, 31, 6.8 and 2.7
pg/m3 respectively in the commercial area at night
time.
The number of pollutant sources will increase with
economic growth. Further study of the levels and pol-
lutant sources of VOCs in ambient air is needed.



