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Chemical and Physical Characterization ot Particulate Matter Emissions
from Stationary Combustion Sources

Introduction

Mobile Source emissions are one of the largest sources of organic fine particulate matter. To be able to accurately perform source apportionment modeling and to understand the relative magnitudes of
different sources in a region, accurafe source emission profiles are required for all significant emission sources in a given region.

Convenfional stafionary source PM sampling methods are inappropriate for obtaining source emission profiles because PM samples are collected under stack conditions and do not allow condensation of
semivolatile material onto the particulate matter. The PM collected does not represent the PM found in emissions as they exit info the environment, are cooled and diluted.

Dilution sampling methods applicable fo stationary sources are under development by a number of different groups in North America.

The US EPA has a conditional fest method for dilufion sampling from stafionary sources (EPA CTM 39).

Canadian National Pollutant Release Inventory will soon require parficulate matter emissions to e determined using dilution sampling methods.
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health hazard. Measurements on stationary comibustion sources are virtually non-existent. The conditions under which the parficles are diluted and cooled will fo some extent affect the composition of the
particles and the mass emission rates olbtained.

Combustion Sources

Experimental

Stack gases were sampled using a dilution sampling technique
Isokinetic withdrawal from stack

Castig Dilution Ratio = 44

. Relative Humidity = 40%
Residence Time =18 s

PM, . samples collected on mulfiple Teflon coated
orosilicate fiber filters

Target loading: 2 mg organic carbon

Gt vl 12 hours of sampling required over 3 days
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Experimental
Stack gases sampled using dilufion sampling technigque
Isokinetic withdrawal from stack

Dilution Ratio, Relative Humidity and Residence Time varied to observe effect on particle size distfributions (Number and Mass)

and numiber emission rafes.
Boiler fueled with a No.2 fuel ol (0.2% S). Burner operates with 15-20% excess air.

Effect of Increasing Relative Humidity
Particles grow (GMD increases) Numioer Distribution broadens (GSD increases)
Particles larger than 25 nm grow (hygroscopic)

Dilution Ratio = 40
Residence Time = 30s
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Residence Time = 60s
Relative Humidity = 40%
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