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Abstract

Air pollution has been a major environmental problem globally over the past
decades. Southeast Asian (SEA) countries including Thailand, particularly Upper
Northern Thailand (UNT) experiences high level of air pollution and smoke haze during
the dry season annually, which is caused by biomass open burning of crop residues and
forest fire. Therefore this research is designed to pursue two main objectives, firstly to
determine emission factors (EFs) of PM, s and pollutants emitted from biomass burning
(BB), and secondly to analyze elemental composition of PM,s and open burning
remnant ash. Hence, biomass samples of maize residues (MR) and rice straw (RS) as
major agricultural crops, and leaf litters from dry dipterocarps (DDF) and mixed
deciduous forests (MDF) were collected and burned in the constructed open-system
combustion chamber. It was found that emission factor (EF) of PM,s emitted from
MDF leaf litter burning was the highest (4.44 + 2.94 g/KQ dry-biomass).- Comparing
between two groups of BB, EF of PM, s from forest leaf litter burning (DDF and MDF)
(4.02 = 0.57 g/K9 dry-viomass) Was higher than that from agricultural residues burning (MR
and RS) (2.89 % 1.10 g/Kg dry-viomass). FOr RS and MR burning, correlations of EFs of
PM,s and K were relatively strong (r = 0.6 for RS and r = 0.9 for MR). However,
negative correlation was found in case of DDF burning. Elemental analysis was done by
ICP-OES, accuracy and precision of the analysis and performance of instrument were

verified.
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EFs of elements from agricultural biomass were considerably higher comparing
to forest biomasses. K as biomass burning tracer was the most abundant element in
composition of PM, 5 emitted from the burning of both agricultural residues (86%) and
forest leaf litters (84%). Moreover, the dominant element in ash of agricultural biomass
burning was K (62%), while that of forest biomass burning was Ca (61%). K found in
agricultural crops is supplied by inorganic fertilizers, while source of K and Ca found in
forest biomass is probably generated from soil. Comparing among minor elements, Na
and Zn were dominant elements in the composition of ash samples from agricultural and
forest biomass burning, respectively. Existence of Cd, Cr, Sb and Sn in PM;5 emitted
from biomass open burning make composition of these particles complex and toxic.

They can be a potential risk for human health after long term exposure.
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