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Abstract

This research was focused on the use of the laboratory-build passive
sampler to monitor the change in the concentration of volatile organic compounds
(VOCs) contaminated in Phuket ambient air. The analytical system was developed
and the optimum condition was determined. In addition to analysis, the sampling
time was also optimized. The passive sample was placed at 5 several hot spot
location, which were the bus terminal, fresh market, Satree Phuket School
intersection, Phuket Municipality incinerator and Rasada pier in order to study the
difference of the sampling position. After receiving the system performance, the
laboratory-built passive sampler was used to monitor the contamination of one
group of VOCs, BTEX (benzene, toluene, ethylbenzene and xylene), in the areas of
Phuket town and Patong beach. The optimum conditions for the in-line analytical
system composed of the vacuum pump and gas chromatograph with flame
ionization detector (GC-FID) were He, H,, O, and N, flow rate of 6, 35, 300 and 30
mL/min, respectively; the initial temperature of 45 OC with 1 min initial time; the
ramp rate of 10 oC /min; the final time of 100 OC with 1 min final holding time; the
detector and sampling valve temperature of 150 and 160 OC, respectively. The
heating time for sample preparation by the laboratory-built thermal desorption unit
was 1 min. By using two kind of adsorbent, Porapak P and Tenax TA, it was found
Phuket ambient air contaminated with BTEX, so the later section of the study was
concentrated on those 4 compounds. The sampling time at site was selected at 3
weeks with the best results. For the area of bus terminal, it was found the BTEX
concentration outside the passenger terminal building was higher than inside one.
For the intersection area, the distance from the road showed it was the most
important factor for BTEX concentration. The physical characteristics of surrounding
building were also another impact factor for their concentration. According to the

BTEX measurement around the fresh market, the degree of BTEX concentration



was depended on the traffic volume and the number of restaurants. For the pier,
the highest concentration was measured at the point to access to the ship, while
the fence of the office building and incinerator were the points detected the highest
BTEX concentration. After to 1 year monitoring of the change in the BTEX
concentration, the highest concentration was found at the T-junction where the
department store located for Patong beach area and at motorcycle garage for
Phuket town. Compared with the other cities reported in literatures, the Phuket
belongs to the better air quality than Hat Yai, Songkla, Bangkok, Hongkong and
especially loannina, Greece. However, Phuket town and Patong beach possessed
the very high T/B ratio of 9.38 and 9.01 for, respectively. The TEX/B ratio of Patong
beach was higher than one of Phuket town, because the effect of photochemical
reaction of bezene. The high correlation coefficient (RZ) among BTEX concentration
indicated that each pollutant Phuket came from the same source, which is the
vehicle exhaust. The spatial coefficient of variation (SCV) of toluene in different
area was high in June — October, or monsoon season. This implied the scatter of
toluene, the representative of BTEX compound, was affected by wind strength. The
efficiency of the laboratory-built passive sample was studied by comparing with the
commercial passive sample. The difference percentage between two types of
passive sampler was decreased when the sampling time was increased. There was

lower 15% difference, when the sampling period of time was applied at 3 weeks.

Keyword: Passive sampler; Volatile Organic Compounds; BTEX; Phuket
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(average
correlation coefficient, R?) (%mamagj‘lmuﬁu)
Benzene Toluene Ethylbenzene Xylene
2NaLilag
Benzene - 9.38 (0.69) 4.10 (0.67) 16.52 (0.65)
Toluene - - 0.44 (0.94) 1.86 (0.95)
Ethylbenzene - - - 4.28 (0.94)
wiaiaod
Benzene - 9.01 (0.59) 3.84 (0.62) 15.02 (0.59)
Toluene - - 0.24 (0.91) 1.13 (0.92)
Ethylbenzene - - - 4,94 (0.92)
Naples, Italy (Murena, 2007)
Benzene - 12.8 (0.63) 4.10 (0.41) 14.8 (0.44)
Copenhagen, Denmark (Palmgren et al., 1996)
Benzene - 3.23 (0.98) - -
Paris, France (Vardoulakis et al., 2001)
Benzene - 3.95 (0.97) - -

Bangkok, Tha

iland (Gee and

Sollars, 1998)

Benzene

10

Manila, Phillippines (Gee and Sollars, 1998)

Benzene

10

Caracas, Venezuela (Gee and Sollars, 1998)

Benzene

25

Sao Paulo, Brazil (Gee and Sollars, 1998)

Benzene

20

Quito, Ecudor (Gee and Solla

rs, 1998)

Benzene

3.3

Santiago (Chile) (Gee and So

llars, 1998)

Benzene

25
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