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Thesis Title Relationship between Concentrations of ozone, Hydro-

carbons, Nitrogen Oxides, and Solar Radiation in Bangkok

Name Mr. Danai Chittatum
Thesis Advisor Associate Professor Wongpun Limpaseni
Department Sanitary Engineering
Academic Year 1986
ABSTRACT

This thesis is a study of the relationship between the concentra-
tion of ozone, hydrocarbons, nitrogen oxides and solar radiation in

Bangkok using data from field measurements.

In this study, ozone, hydrocarbons and ultraviolet light concen-
tration level in the precinct of the Faculty of Engineering, Chulalong-
korn University, were measured in order to analyze and determine rela-
tionships between various parameters. Samples of air at various
locations in Bangkok were also collected for the purpose of measuring
the level of ozone concentration, comparing and determining relationship
with the result of measurement in the precinct of the Faculty of
Engineering, Chulalongkorn University. Nitrogen oxides data were
obtained from measurement by the Office of the National Environment

Board as well as some data on ozone.

Analysis of the level of ozone, hydrocarbons and ultraviolet
light concentration in the precinct of the Faculty of Engineering,
Chulalongkorn University, showed that the level of ozone concentration
peaked at midday and was not detected at night time. The highest ozone
concentration value found was equal to 0.055 ppm and less than 0.1 ppm,

the given standard. The highest ultraviolet light concentration in each



-2 . -1 .
day was between 43 - 60 mcal cm min ~. Ozone concentration had a
relationship with ultraviolet light concentration which varied according
to the hours of the day, having a correlation value of 0.912 and statis-

tical significance level of .001l.

Hydrocarbons concentration excluding methane had the highest
3 hour average concentration in each day during 6 - 9 a.m. It was found
that hydrocarbon concentration excluding methane had values between
0.33 = 0.60 ppm, and exceeded U.S. Standard which set limit at 0.16 mg/m3
(0.24 ppm) . Although hydrocarbons level was found to be rather high,

the measurement showed ozone concentration still lower than the standard.

From nitrogen oxides data, it was seen that nitric oxide had high
concentration in the morning and lowest concentration at midday because
automobile exhaust high value in the morning and photochemical reaction
caused a low value at midday because NO changed to other substances
Nitrogen dioxide had concentration so low that it could not be detected
which was equal to that which occurs naturally and much lower than the

standard.

When measuring samples of air from various locations in Bangkok
to determine maximum ozone concentration, it was seen that ozone concen-
tration in Bangkok did not exceed the standard. The relationship of
highest ozone concentration at various locations with the distance from
the high traffic-density area based on the equation 03 = ,021 + 2.203 x
lO_3D - 8.036 x lO_SD2 had a correlation value of 0.935 and index of
determination 0.875. Distance of 13.7 km in the downwind direction from

the Faculty of Engineering, Chulalongkorn University would resulted in

the highest ozone concentration.
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