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Analysis of the Fine Particulate Matter Particle Size Fraction Emitted
from Facilities Using Solid Refuse Fuel
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ABSTRACT

Objectives: With the growth of national interest in fine particulate matter, many complaints about pollutants
emitted from air pollution emitting facilities have arisen in recent years. In particular, it is thought that a large
volume of particulate pollutants are discharged from workplaces that use Solid Refuse Fuel (SRF). Therefore,
particulate contaminants generated from SRF were measured and analyzed in this study in terms of respective
particle sizes.

Methods: In this study, particulate matter in exhaust gas was measured by applying US EPA method 201a using
a cyclone. This method measures Filterable Particulate Matter (FPM), and does not consider the Condensable
Particulate Matter (CPM) that forms particles in the atmosphere after being discharged as a gas in the exhaust
gas.

Results: The mass concentration of Total Suspended Particles (TSP) in the four SRF-using facilities was 1.16
to 11.21 mg/Sm3, indicating a very large concentration deviation of about 10 times. When the fuel input method
was the continuous injection type, particulate matter larger than 10 wm diameter showed the highest particle size
fraction, followed by particulate matter smaller than 10 pum and larger than 2.5 um, and particulate matter of 2.5
um or less. Contrary to the continuous injection type, the batch injection type had the smallest particle size
fraction of particulate matter larger than 10 um. The overall particulate matter decreased as the operating load
factor decreased from 100% to 60% at the batch input type D plant. In addition, as incomplete combustion
significantly decreased, the particle size fraction also changed significantly. Both TSP and heavy metals (six
items) satisfied the emissions standards. The measured value of the emission factor was 38-99% smaller than
the existing emissions factor.

Conclusions: In the batch injection facility, the particulate matter decreased as the operating load factor
decreased, as did the particle size fraction of the particulate matter. These results will help the selection of
effective methods such as reducing the operating load factor instead of adjusting the operating time during
emergency reduction measures.

Key words: Particulate matter (PM), Solid Refuse Fuel (SRF), operating load-factor, heavy metals, emission
factor
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Fig. 1. Sampling device of the particulate mater®
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Table 1. Kind of control device, fuel type and injection

type
. . Injection
Facili Control device Fuel type
ty typ type
A Cyclone, SDR, BF SRF Continuous
(Forming)
B SCR, SNCR, WS,  Bio-SRF Continuous
BF, Absorption (Non-forming)
Cyclone, SNCR, SRF
€ SCR, SDR, BF (Non-forming) il
+Bio-
D Cyclone, SNCR, SRF+Bio-SRF Batch

SCR, DR, BF  (Non-forming)
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Table 2. Heavy metals concentration of facility D

(mg/Sm’)

Element >PM10 PMI10~PM2.5 <PM2.5
Cr N.D. 0.0007 N.D.
Cd N.D. N.D. N.D.
Pb N.D. N.D. N.D.
Ni N.D. N.D. N.D.
Cu N.D. 0.0030 0.0097
Zn N.D. 0.0537 0.1408

*N.D.: non-detection
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Table 3. Emission factor and emission of TSP

Permit Actual measurement
- TSP TSP
Facility  emission Emission emission Emission
factor  (ton/year)  factor  (ton/year)
(kg/ton) (kg/ton)
A 31.80 207.04 0.64 4.12
B 31.78 1,286.93 432 174.84
C 2145 92.66 0.19 0.83
D 8.63 37.28 5.35 21.24

Table 4. Emission factor and emission of PM-10, PM-2.5

Actual measurement
PM-10 PM-2.5

Facility  emission Emission emission Emission
factor  (ton/year)  factor  (ton/year)
(kg/ton) (kg/ton)
A 0.34 221 0.10 0.64
B 1.84 74.33 0.52 21.11
C 0.15 0.66 0.10 0.44
D 3.87 16.72 1.82 7.85
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