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Abstract

Biomass burning emits pollutants, including some volatile organic compounds
(VOCs), to the atmosphere. This thesis aims to determine some VOCs namely
benzene, toluene, m,p-xylene and styrene emitted from biomass burning by gas
chromatography-flame ionization detector (GC-FID). The instrument detection limits
(IDL) of the analytes were 0.17-0.29 pg/mL. Organic solvents used for VOCs
absorption were methanol and acetonitrile. The experiment was performed in a testing
chamber consisting of VOCs chamber, collectors and pump. Mixed VOC standards
together with toluene-dg (surrogate standard) were placed in the chamber. Right after
VOC solution evaporation was completed, VOC vapor was pumped into the series of
3 glass collectors containing methanol (15 mL/collector). The operation time was 15,
30, 45 and 60 minutes. It was found that 60 minutes operation time provided the
highest VOCs (86-115%). This optimum condition was applied for the experiment
using acetonitrile as VOC absorption solvent. Recoveries obtained were relatively low
(53-74%). Therefore, methanol was selected for collecting of VOCs from biomass

burning. Three types of biomass including rice straw, maize residue and leaf litter



were collected from agricultural and forest areas in Mae Rim District, Chiang Mai
Province. Each type of biomass (1, 2 and 5 g) was burnt in the combustion chamber.
Smoke emitted from biomass burning was continuously pumped into a series of 7
glass tubes containing 30 mL of methanol in each tube. These tubes were packed in a
foam box filled with ice cubes. VOCs in each collector were analyzed by GC-FID.
Emission factors (EFs) of those mentioned VOCs from all types of biomass burning
in descending order were benzene > toluene > styrene > m,p-xylene. In terms of
biomass type, burning of maize residues emitted higher VOCs than burning of leaf
litter and rice straw, respectively. EFs of benzene, toluene, m,p-xylene and styrene
from maize residue burning were 82.0, 51.3, 13.8 and 23.7 mg/kg, respectively, while
those from leaf litter burning were 63.0, 30.9, 7.10 and 12.3 mg/kg, respectively.
The EFs from burning of rice straw were 35.7, 23.8, 7.50 and 9.60 mg/kg,
respectively. Information obtained from questionnaires in the sampling area and
biomass burning experiments was calculated for emission rate (ER). ERs of benzene,
toluene, m,p-xylene and styrene from rice straw burning were 369, 245, 78 and 99
kglyear, respectively, while those from maize residue burning were 22, 14, 4 and 6
kglyear, respectively. The ERs from burning of leaf litter were 16, 8, 2 and 3 kg/year,
respectively. It can be concluded that ER of VOCs in Mae Rim District, Chiang Mai
Province from rice straw burning was much higher than burning of maize residues

and leaf litter, due to more plantation and burning areas.
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