Journal of Korean Society for Atmospheric Environment
Vol. 33, No. 4, August 2017, pp.351-360
https://doi.org/10.5572/KOSAE.2017.33.4.351

p-ISSN 1598-7132, e-ISSN 2383-5346

DHAZO| HEEY AT

A Study on the Characteristics of Solid-Fuel Combustion

7|9 - 5N S - AUE - S By’
FYBA T g7 BT, Vssta §7 3ok}

Kee-Won Jang, Sun-Hwa Heo, Seung-Young Lim, Dae-Gon Kim,
Yong-Won Jung" and Dae-ll Kang*
Air Pollution Engineering Research Division, National Institute of Environmental Research

YDepartment of Environmental Engineering, Inha University

(Received 11 July 2017, revised 14 August 2017, accepted 22 August 2017)

Abstract

In this study, we developed emission factors from solid-fuel fired combustors. In order to increase the reliability
of emission factors, we conducted a joint research with the Institute of Health and Environment. As a result, PM
average concentration was 8.19 mg/m*. SO, and NO, were respectively 8.46 ppm, 50.64 ppm. Hazardous air pollutants
such as Cr, Pb and Hg were detected in trace amounts continuously for 2 years in some solid-fuel fired combustors.
The emission factors for the three kinds of PM, SO,, NO, were developed based on the measurement data. For the
PM emission factors, that of SRF was 15.93 g/kg and that of Bio-SRF was 14.18 g/kg. Compared with those of US.
EPA, emission factors of this study showed the results of low values. SO, emission factors were 4.42 g/kg for SRF
and 1.39 g/kg for Bio-SRF. NO, emission factors were 13.21 g/kg and 4.43 g/kg, respectively. Through the results of

this study, we would support atmospheric administration policies such as the emission factor notification revision.
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Fig. 1. Various types of solid fuels.
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Table 1. General information of SRF combustors.
Facility Fuel type Form Fuel usage (ton/day) APCD Measuring year

A SRF Forming 11 CL,B/F 15

B SRF Forming 12 B/F ’16

C SRF Forming 13 SNCR, SDR, B/F ’15

D SRF Forming 14 SNCR, SDR, B/F ’15,716(2)

E SRF Forming 42 SNCR, SDR, B/F, A/S ’15,°16

F SRF Forming 432 CL, B/F, SDR 15,16

G SRF Forming 46.8 SNCR, SDR, CL, B/F, Scrubber ’15,716(2)
H SRF Forming 72 CL, SDR, B/F, SNCR/SCR ’15,°16

I SRF Forming 162 SNCR, SDR, B/F, A/S ’15,°16

J SRF Non-forming 144 CL, SDR, B/F, SCR ’15,°16

K SRF Non-forming 93.6 SNCR, SDR, B/F, A/S 15

L SRF Non-forming 100 SNCR, SDR, B/F, A/S ’15,°16

M SRF Non-forming 540 SNCR,A/S, B/F, SCR ’15,°16

N SRF Mixing 66 SNCR, SCR, SDR, B/F, A/S 16

(6} SRF/Bio-SRF Mixing 119 CL, B/F, SCR, SNCR, Scrubber ’15,°16

P SRF Non-forming 7 B/F ’15(2),°16
Q SRF Non-forming 72 SNCR, SDR, B/F ’15,°16

% APCD: Air Pollution Control Device, CL: Cyclone, B/F: Bag-filter, EP: Electrostatic Precipitator, SNCR: Selective Non-Catalytic Reactor, SCR:
Selective Non-Catalytic Reactor, DR: Dry-Reactor, SDR: Semi-Dry Reactor, Scrubber: Wet Scrubber, A/S: Absorption.

Table 2. General information of Bio-SRF combustors.

Facility Fuel type Form Fuel usage (ton/day) APCD Measuring year
R Bio-SRF Non-forming 16.8 B/F ’15
S Bio-SRF Non-forming 17.1 DR, B/F ’15,°16
T Bio-SRF Non-forming 228 B/F ’15,°16
U Bio-SRF Non-forming 46.8 SNCR, CL, SDR, A/S, B/F 15
\% Bio-SRF Non-forming 135 SNCR, A/S, B/F, SCR ’16
w Bio-SRF Non-forming 338.5 DR, SNCR, SDR, A/S, B/F ’16
X Bio-SRF Non-forming 840 SNCR, B/F ’16
Y Bio-SRF Non-forming 960 SNCR, CL, B/F SDR, SCR, A/S ’16
4 Bio-SRF Non-forming 45.6 SNCR, CL, EP ’15,°16
AA Bio-SRF Non-forming 52.8 SNCR, CL, EP ’16
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Fig. 2. Schematic of typical solid-fuel combustion & Sampling point.
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Table 3. Methods of sampling & analysis.

Pollutants Sampling method

Analysis method Sampling times

Korea Standard Methods for Examination

M (ES01301.1)

Korea Standard Methods for Examination

(ES 01301. 1, Weight) 3

Korea Standard Methods for Examination

Heavy metals (ES 01301. 1)

Korea Standard Methods for Examination
(ES 01400. 2, ICP)

Korea Standard Methods for Examination

He (ES 01408.1)

Korea Standard Methods for Examination
(ES 01408.1)

NO,, SO,

Auto measurement

Continuously
measurement
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C = Concentration of air pollutant (mg/m?)
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U =Usage of Fuel (kg/hr)
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Table 4. Key factors for uncontrolled emission factor.
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Table 5. Comparison with emission factor of environ-
mental regulations.
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