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This study was performed to evaluate the emission concentrations of PCDDs/DFs (polychlorinated dibenzo-
p-dioxing/dibenzo-furans) emitted from the stacks of various municipal solid waste (MSW) incineration plants
and estimate emission factors considering several operation parameters. MSW incineration plants were clas-
sified into 3 groups (i.e., large, medium, and small), according to their incineration capacity per day. The aver-
age emission concentrations of PCDDs/DFs were 0.014 ng-TEQ/Nm? in large-scale incineration plants, 1.203
ng-TEQ/Nm? in medium-scale incineration plants, and 15.317 ng-TEQ/Nm®in small-scale incineration plants.
Emission factors for each scale of incineration plants were estimated to 0.09, 9.05, and 176.43 per tonne of
waste burned, respectively. In particular, large-scale incineration plants showed the positive relationship
between TEQ concentrations of PCDDs/DFs and emission factors (R?= 0.8775). These results can be used for
the estimation of emission amounts from MSW incineration plants into ambient air.

Key words: dioxins, furans, emission factor, municipal solid waste incineration
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Table 1. Emission Limits of PCDDs/DFs for MSW
Incineration Plants in Korea
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[Unit : ng I-TEQ/Nm?]
Incineration Capacity New Facility Existing Facility
(ton/hr) Standards Standards
> 20 0.1 0.1
02 < x<20 5 10
0025 < x <02 5 10

Table 2. Classification of MSW Incineration Plants and the incineration capacity to be studied

e Incineration Capacity No. Designed capacity* Actual Throughput
Classification (ton/hr) of facilities (ton/hr) (ton/hr)
Large Scale x > 20 6.9 (8.3) 54 (4.7)

Medium Scale 02 < x <20 43 0.9 (0.8) 0.8 (0.8)
Small Scale 0.025 < x < 0.2 0.1 (0.1) 0.1 (0.1)

* average (median)
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Table 3. Analysis Condition of HRGC/HRMS for PCDDs/

DFs
HRGC
Column SP-2331 (60 m X 0.32 mm X 0.2 um)
Oven Temp. 120°C (1 min, 10°C)—200°C

(2 min, 3°C/min)—260°C(20 min)

Injector Temp.  275°C (1.0 pl injection)

Injection mode  Split/Splitless
HRMS
Resolution above 10,000 (10 % valley)
Ionization El+, 34 eV
Trap Current 300 uA

Ton chamber Temp270°C
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Fig. 1. The comparison of PCDDs/DFs TEQ concen-
trations between large, medium and small MSW
incineration plants.
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Table 4. Summary of O, concentration, incineration weight, and flow-rate of flue gas in MSW Incineration Plants to be

studied
Incineration 0, Incineration Flow-rate of Flow-rate per
Plants Statistics value concentration weight (A) Flue gas (B) waste (B/A)
(%) (ton/hr) (Nm®/hr) (Nm®/ton)
average 10.44 54 36350.7 6396
median 10.80 4.7 31298.0 6202
Large Scales 1/4-quardtile 9.20 2.7 19661.0 5596
3/4-quardtile 11.70 7.4 47523.0 7166
Maximum 13.50 11.8 99581.0 10443
Minimum 7.00 1.6 7463.0 3731
average 12.86 0.9 6383.8 8046
median 12.80 0.8 4933.2 7875
Medium Scales 1/4—quardt%le 11.60 0.6 4042.2 5336
3/4-quardtile 14.28 1.1 8518.8 9756
Maximum 16.70 1.7 18885.9 25808
Minimum 8.21 0.3 1129.5 2416
average 12.58 0.1 2111.3 19606
median 12.55 0.1 1549.7 14500
1/4-quardtile 9.90 0.1 893.8 7315
Small Scal .
et Seales 3/4-quardtile 14.40 0.2 2057.4 31330
Maximum 17.30 0.2 5015.4 48637
Minimum 8.40 0.1 493.7 5196
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Fig. 2. The comparison of PCDDs/DFs emission factors
between large, medium and small MSW incinera-
tion plants.
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Table 5. Emission Concentrations of PCDDs/DFs and Emission factors estimated in this study

including outliers

excluding outliers

Incineration Statistics
Plants value TEQ concentration Emission Factor TEQ concentration Emission Factor
(ng TEQ/Nm®) (ug/ton-waste) (ng TEQ/Nm®) (ug/ton-waste)

average 0.014 0.09 0.010 0.06

median 0.010 0.06 0.009 0.05

Large Scales 1/4-quardtile 0.004 0.02 0.003 0.02
3/4-quardtile 0.016 0.11 0.014 0.09

Maximum 0.055 0.49 0.038 0.23

Minimum 0.000 0.00 0.000 0.00

average 1.203 9.05 0.489 3.70

median 0.179 1.23 0.107 1.10

. 1/4-quardtile 0.064 0.43 0.060 0.41
Medium Scales o) vardile 0.901 597 0.543 3.74
Maximum 15.083 180.60 3.067 29.89

Minimum 0.000 0.00 0.000 0.00

average 15.317 176.43 6.984 118.01

median 1.900 47.45 1.701 34.97

1/4-quardtile 1.283 11.07 1.106 10.26

Small Scales .

3/4-quardtile 7.449 183.99 7.010 148.23

Maximum 115.311 877.52 47.351 676.17

Minimum 0.021 0.89 0.021 0.89
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