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Emission characteristic of dioxin(PCDD/DFs)

in waste incinerator

Jong—hyeon Lim

Interdisciplinary Program of Earth Environmental Engineering, Graduate School,
Pukyong National University
Busan 608-737, Korea

Abstract

This study was executed to figure out source identification and
emission characteristics of PCDD/DFs discharged from waste
incinerators (industrial waste incinerator, industrial specific waste
incinerator, medical incinerator, municipal waste incinerator).

Polychlorinated  dibenzo-p-dioxins (PCDDs) and  polychlorinated

= Vil -



dibenzofurans (PCDFs) in flue gas form waste incinerators in Korea
were estimated wusing stack sampler and high resolution gas
chromatography coupled to high resolution mass spectrometer
(HRGC/HRMS).

17 of 2,3,78-substituted PCDD/DFs were investigated to levels and
congener profiles in flue gas from waste incinerators with different size
and air pollution control device (APCD) systems.

The results of PCDD/DFs showed the levels of 0.2~100.2 ng/Nm?® of
APCD Class 1, 0.4~964 ng/Nm® of APCD Class 2 and 0~50.4 ng/Nm?®
of APCD Class 3.

The concentrations of PCDD/DFs applying I-TEF value were 2.7~
7878.06 pg I-TEQ/m?® of APCD Class 1, 37.65~7647.63 pg I-TEQ/m?® of
APCD Class 2 and 0~1765.21 pg I-TEQ/m® of APCD Class 3.

According to the emission assessment results by incineration quantity
and air pollution control device (APCD), PCDD/DFs emission levels in
large size facilities were the highest value, on the other habd it was
the lowest level from small size facilities, however emission of
PCDD/DFs applying I-TEF value level in medium size faculities were

the highest value.
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Table 1. Isomeric distribution of PCDD/DFs(Modified from Rappe, 1978)

PCDDs PCDFs

No. Molecular Molecular No. of Molecular Molecular No. of

of Cl Homologue Formula Weight Isomer B Formula Weight Isomer
1 MCDD C12H7C1O2 218 2 MCDF C12H7CIO 202 4
2 DCDD C12HsClL:03 252 10 DCDF C12HsCl2O 236 16
3 TrCDD Ci2HsCl:02 286 14 TrCDF Ci2HsCl:0 270 28
4 TeCDD C12HaCliO2 320 g TeCDF C12HaCLIO 304 38
5) PeCDD Ci2HsClsOz 354 14 PeCDF Ci2HsClsO 338 28
6 HxCDD Cr2H2Cl6O2 388 10 HxCDF C12H2ClsO 372 16
7 HpCDD CHCL,O5 422 2 HpCDF CHCI,0 406 4
8 OCDD C12ClsO2 456 1 OCDF C12ClsO 440 1
MCDD ~ OCDD 75 MCDF ~ OCDF 135




Table 2. Physical and chemical properties of PCDD/DFs
(Mackay et al., 1992)

Items PCDDs PCDFs
Melting Point 89 - 322 184 - 258
Boiling Point 284 - 510 375 — 537

Vapor Pressure(Pa) L1x10™ - 0.017 5210 " - 3.9x10™
Solubility (mg/m3) 74x10°° - 417 1.16x10° - 145
Log Kow 4,3 =2 54 - 80
Half Life in Air 2days - 3weeks 1 - 3weeks
Half Life in Water(year) 2days - S8months 3weeks — 8months
Half Life in Soil(year) 2months - 6years Smonths - 6years
S;?ie];litzf(eyei;lr) 8months - 6years 2 — 6years
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Fig. 2. Molecular structures of toxic 2.3.7.8—-substituted PCDD/DFs.
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thelsalel =4de Wrkehy] 913 29 £7E BY vE EPACA =

Al Group(f1ZHellAl k& doFlth= T4 F339] e 84 1F)e=
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Table 3. Treatment method of industrial waste

(unit: ton/day)

‘08 ‘09 ‘10 <11 12 13
ton % ton % ton % ton % ton % ton %
Total 130,777 100 123,604 100 137,875 100 137,961 100 146,390 100 149815  100.0
Reclamation | 24285 186 27531 22.3 23,309 169 23,037 16.7 21,802 149 24,629 164
Incineration 6,937 5.3 6,926 5.6 7,983 58 8,307 6.0 9,570 6.5 9,339 6.2
Recycle 92,615 70.8 82,155 66.5 99,627 72.3 100,750 73.0 111,974 76.5 113,238 75.6
Ocean dumping| 6,940 5.3 6,992 5.6 6,956 50 5,867 43 3,044 2.1 2,609 1.8

_10_



Table 4. Treatment method of municipal waste

(unit: ton/day)

‘08 ‘09 ‘10 4l ‘12 13

ton % ton % ton % ton % ton % ton %

Total 02,072 100 20,906 100 49,169 100 48 934 100 48,990 100 48728 100
Reclamation| 10,680 20.3 9471 186 8,797 179 8,391 172 7,778 159 7,613 156
Incineration [ 10,349 199 10,309 20.3 10,609 216 11,604 23.7 12,261 25.0 12,331 203

Recycle 31,138 29.8 31,126 61.1 29,7063 60.5 28939 99.1 28,901 9.1 28,784 99.1

_11_
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Fig. 3. Change of treatment ratio of municipal solid waste.
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APCD Classol whe} #5¢ 3 907) AEE A/1% A4l weh Aes
& v AQEANE £AAE AN 6544, A4 1544, g 3

A, AgdrlE a4AE TAE R S AT

Table 5. Information of collected samples

Sample Burner
numbers capacity Air pollution control devices
(n=90) (ton/hr)
APCD Class 1 30 0.06 ~ 0.2 SDR + Cy
APCD Class 2 30 02~ 2 SDR + Cy(EP) + BF
APCD Class 3 30 2 4 SDR + Cy(EP) + (AC) + BE  + (WS)

* SDR(Semi Dry Reactor), Cy(Cyclone), EP(Electrostatic Precipitator), BF(Bag Filter), AC(Activity
Carbon), WS(Wet Scrubber).
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vy Zyl AZvelE a9 (Activated alumina column chromatography:
70-230 mesh, Merck) & &A1 A AA AT #HE dF0|v Z5ls T3
3 A8 T 3 HA 3o A 3% CHClyn-Hexane 70mL=E £EA)7)3 F

HA F8o| A 509% CHxCly/n-Hexane S0mL=Z &% 319t}

= 15 mm

Anhydrous Na, SO 4
10% AgNO ; -silica gel
Silica gel
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2% KOH -silica gel
Silica gel

.
¥
12 mm
_____ Anhydrous Na30,
2350 nun i i i
| Activated alumina 10 g
| Anhydrous Na,SO,
X

Fig. 5. Multi-layer silica gel column chromatography(upper)
an activated alumina column chromatography(lower)
for PCDD/DFs analysis.
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Table 6.

Concentration

range

of

Dioxins congener for

classification of industrial waste incinerator

(unit: pg/Nm®)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 45.50 411.62 89.20
1,2,3,7,8-PeCDD 0.00 159.51 1,895.57 350.41
1,2,34,7,8-HxCDD 0.00 130.59 1,958.00 334.05
1,2,3,6,7,8-HxCDD 0.00 221.61 4,180.59 595.29
1,2,3,7,8,9-HxCDD 0.00 165.60 3,270.75 462.49
1,2,3,4,6,7,8-HpCDD 0.00 1,230.26 21,109.87 3,257.11
OCDD 0.00 1,575.19 27,175.84 4,355.36
2,3,7,8-TCDF 0.00 561.13 5,080.34 955.39
1,2,3,7,8-PeCDF 0.00 579.22 4,939.39 975.95
2,3,4,7,8-PeCDF 0.00 990.79 7,623.88 1,748.45
1,2,3,4,7,8-HxCDF 0.00 485.35 3,731.21 843.55
1,2,3,6,7,8-HxCDF 0.00 854.97 7,878.20 1,518.85
2,3,4,6,78-HxCDF 0.00 101.60 894.39 18141
1,2,3,7,8,9-HxCDF 0.00 885.23 9,168.83 1,755.57
1,2,34,6,7.8-HpCDF 0.00 2,297.48 23,734.43 4540.07
1,2,34,7,89-HpCDF 0.00 322.41 2,829.15 600.71
OCDF 0.00 1,297.86 18,284.15 3,173.53
Total Conc. 0.00 11,904.29 100,191.23 22,088.38
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Table 7.

Concentration

range

of

Dioxins

classification of industrial specific waste incinerator

congener

for

(unit: pg/Nm®)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 7.20 52.11 13.39
1,2,3,7,8-PeCDD 0.00 39.59 223.35 59.37
1,2,34,7,8-HxCDD 0.00 48.09 365.94 89.28
1,2,3,6,7,8-HxCDD 0.00 92.86 673.99 163.76
1,2,3,7,8,9-HxCDD 0.00 48.05 350.56 85.33
1,2,3,4,6,7,8-HpCDD 0.00 610.90 4,996.63 1,210.00
OCDD 0.00 839.97 5,914.86 1,462.62
2,3,7,8-TCDF 0.00 113.09 529.49 150.49
1,2,3,7,8-PeCDF 0.00 166.50 678.27 201.14
2,3,4,7,8-PeCDF 0.00 273.61 1,181.64 340.48
1,2,3,4,7,8-HxCDF 0.00 212.50 1,286.62 322.60
1,2,3,6,7,8-HxCDF 0.00 353.88 1,910.02 490.00
2,3,4,6,78-HxCDF 0.00 56.41 400.63 102.09
1,2,3,7,8,9-HxCDF 0.00 447.05 2,507.08 683.52
1,2,3,4,6,7.8-HpCDF 0.00 1,431.52 9,190.14 2,345.01
1,2,34,7,89-HpCDF 0.00 248.37 2,060.21 513.87
OCDF 0.00 1,039.86 5,879.95 1,865.55
Total Conc. 0.00 6,029.43 38,201.47 9,826.29
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Table 8. Concentration

range of

classification of medical waste incinerator

Dioxins congener for

(unit: pg/Nm®)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 1348 40.45 19.07
1,2,3,7,8-PeCDD 0.00 20.95 62.85 29.63
1,2,34,7,8-HxCDD 0.00 0.00 0.00 0.00
1,2,3,6,7,8-HxCDD 0.00 0.00 0.00 0.00
1,2,3,7,8,9-HxCDD 0.00 0.00 0.00 0.00
1,2,3,4,6,7,8-HpCDD 37.55 56.90 83.74 19.59
OCDD 19.29 43.73 65.43 18.93
2,3,7,8-TCDF 48.01 223.62 571.25 245.82
1,2,3,7,8-PeCDF 40.19 116.79 265.80 105.38
2,3,4,7,8-PeCDF 59.36 146.25 311.80 11711
1,2,3,4,7,8-HxCDF 18.29 41.37 78.24 26.34
1,2,3,6,7,8-HxCDF 36.75 79.54 146.02 47.65
2,3,4,6,7,8-HxCDF 0.00 0.00 0.00 0.00
1,2,3,7,8,9-HxCDF 55.10 75.60 95.53 1651
1,2,34,6,7.8-HpCDF 102.44 138.79 187.88 36.02
1,2,34,7,89-HpCDF 6.76 9.99 13.62 2.81
OCDF 12.50 20.13 2851 6.56
Total Conc. 485.74 987.14 1,776.90 565.18
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Table 9. Concentration range

of

Dioxins congener for

classification of municipal waste incinerator

(unit: pg/Nm®)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 98.77 534.56 17947
1,2,3,7,8-PeCDD 551 231.19 1,129.87 373.80
1,2,34,7,8-HxCDD 0.00 83.12 346.44 119.40
1,2,3,6,7,8-HxCDD 0.00 121.55 489.04 169.59
1,2,3,7,8,9-HxCDD 0.00 95.18 388.12 134.45
1,2,3,4,6,7,8-HpCDD 0.00 227.85 518.56 215.28
OCDD 0.00 156.01 466.48 149.80
2,3,7,8-TCDF 19.19 736.62 4,107.58 1,381.27
1,2,3,7,8-PeCDF 21.10 690.33 3,769.30 1,265.15
2,3,4,7,8-PeCDF 27.79 1,048.96 5,569.36 1,868.13
1,2,3,4,7,8-HxCDF 14.30 399.89 2,019.00 679.03
1,2,3,6,7,8-HxCDF 23.88 757.75 3,839.28 1,289.60
2,3,4,6,78-HxCDF 0.00 49.05 238.02 85.28
1,2,3,7,8,9-HxCDF 0.00 502.44 2,095.65 733.44
1,2,34,6,7.8-HpCDF 19.01 594.05 1,796.49 634.65
1,2,34,7,89-HpCDF 2.77 85.39 260.56 97.07
OCDF 0.00 141.78 530.52 171.30
Total Conc. 376.57 6,019.93 27,152.75 8,948.80
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Table 10. I-TEQ Concentration of Dioxins congener of industrial

waste incinerator

(unit: pg -TEQ/m)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 45.50 411.62 89.20
1,2,3,7,8-PeCDD 0.00 79.75 947.78 175.20
1,2,34,7,8-HxCDD 0.00 13.06 195.80 33.41
1,2,3,6,7,8-HxCDD 0.00 22.16 418.06 59.53
1,2,3,7,8,9-HxCDD 0.00 16.56 327.08 46.25
1,2,3,4,6,7,8-HpCDD 0.00 12.30 211.10 32.57
OCDD 0.00 158 27.18 4.36
2,3,7,8-TCDF 0.00 56.11 508.03 95.54
1,2,3,7,8-PeCDF 0.00 28.96 246.97 48.80
2,3,4,7,8-PeCDF 0.00 495.39 3,811.94 874.23
1,2,3,4,7,8-HxCDF 0.00 48.54 373.12 84.35
1,2,3,6,7,8-HxCDF 0.00 85.50 787.82 151.89
2,3,4,6,78-HxCDF 0.00 10.16 89.44 18.14
1,2,3,7,8,9-HxCDF 0.00 88.52 916.88 17556
1,2,34,6,7.8-HpCDF 0.00 22.97 237.34 45.40
1,2,34,7,89-HpCDF 0.00 3.22 28.29 6.01
OCDF 0.00 1.30 18.28 3.17
Total Conc. 0.00 1,031.59 7,878.06 1,810.33
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Table 11. I-TEQ Concentration of Dioxins congener of industrial

specific waste incinerator

(unit: pg -TEQ/m)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 7.20 52.11 13.39
1,2,3,7,8-PeCDD 0.00 19.80 111.67 29.68
1,2,34,7,8-HxCDD 0.00 4.81 36.59 8.93
1,2,3,6,7,8-HxCDD 0.00 9.29 67.40 16.38
1,2,3,7,8,9-HxCDD 0.00 4.80 35.06 8.53
1,2,3,4,6,7,8-HpCDD 0.00 6.11 49.97 12.10
OCDD 0.00 0.84 591 1.46
2,3,7,8-TCDF 0.00 11.31 52.95 15.05
1,2,3,7,8-PeCDF 0.00 8.33 3391 10.06
2,3,4,7,8-PeCDF 0.00 136.80 590.82 170.24
1,2,3,4,7,8-HxCDF 0.00 21.25 128.66 32.26
1,2,3,6,7,8-HxCDF 0.00 35.39 191.00 49.00
2,3,4,6,78-HxCDF 0.00 5.64 40.06 1021
1,2,3,7,8,9-HxCDF 0.00 44.71 250.71 68.35
1,2,34,6,7.8-HpCDF 0.00 14.32 91.90 23.45
1,2,34,7,89-HpCDF 0.00 2.48 20.60 5.14
OCDF 0.00 1.04 5.88 1.87
Total Conc. 0.00 334.11 1,765.21 466.17
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Table 12. I-TEQ Concentration of Dioxins congener of medical

waste incinerator

(unit: pg -TEQ/m)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 1348 40.45 19.07
1,2,3,7,8-PeCDD 0.00 1048 31.43 14.81
1,2,34,7,8-HxCDD 0.00 0.00 0.00 0.00
1,2,3,6,7,8-HxCDD 0.00 0.00 0.00 0.00
1,2,3,7,8,9-HxCDD 0.00 0.00 0.00 0.00
1,2,3,4,6,7,8-HpCDD 0.38 0.57 0.84 0.20
OCDD 0.02 0.04 0.07 0.02
2,3,7,8-TCDF 4.80 22.36 57.13 24.58
1,2,3,7,8-PeCDF 2.01 5.84 13.29 5.27
2,3,4,7,8-PeCDF 29.68 73.12 155.90 58.56
1,2,3,4,7,8-HxCDF 1.83 4.14 7.82 2.63
1,2,3,6,7,8-HxCDF 3.68 7.95 14.60 4.76
2,3,4,6,78-HxCDF 0.00 0.00 0.00 0.00
1,2,3,7,8,9-HxCDF 551 7.56 9.55 1.65
1,2,34,6,7.8-HpCDF 1.02 1.39 1.88 0.36
1,2,34,7,89-HpCDF 0.07 0.10 0.14 0.03
OCDF 0.01 0.02 0.03 0.01
Total Conc. 49.51 147.06 331.94 130.80
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Table 13. I-TEQ Concentration of Dioxins congener of municipal

waste incinerator

(unit: pg -TEQ/m)

Min. Ave. Max. SD
2,3,7,8-TCDD 0.00 98.77 534.56 17947
1,2,3,7,8-PeCDD 2.76 11559 564.93 186.90
1,2,34,7,8-HxCDD 0.00 8.31 34.64 11.94
1,2,3,6,7,8-HxCDD 0.00 12.16 48.90 16.96
1,2,3,7,8,9-HxCDD 0.00 9.52 38.81 13.45
1,2,3,4,6,7,8-HpCDD 0.00 2.28 5.19 2.15
OCDD 0.00 0.16 0.47 0.15
2,3,7,8-TCDF 1.92 73.66 410.76 138.13
1,2,3,7,8-PeCDF 1.06 34.52 188.47 63.26
2,3,4,7,8-PeCDF 13.90 524.48 2,784.68 934.06
1,2,3,4,7,8-HxCDF 143 39.99 201.90 67.90
1,2,3,6,7,8-HxCDF 2.39 75.78 383.93 128.96
2,3,4,6,78-HxCDF 0.00 491 23.80 8.53
1,2,3,7,8,9-HxCDF 0.00 50.24 209.57 73.34
1,2,34,6,7.8-HpCDF 0.19 5.94 17.96 6.85
1,2,34,7,89-HpCDF 0.03 0.85 2.61 0.97
OCDF 0.00 0.14 0.53 0.17
Total Conc. 29.00 1,057.29 5,449.36 1,821.87
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Table 14. Concentration range of Dioxins for classification of
APCD Class 1

(unit: pg/Nm®)

APCD Class 1

MIN MAX AVE SD

2,3,7,8-TCDD 0.00 411.62 49.98 87.09
1,2,3,7,8-PeCDD 0.00 1,895.57 194.24 381.48
1,2,3,4,7,8-HxCDD 0.00 1,958.00 163.74 365.80
1,2,3,6,7,8-HxCDD 0.00 4,180.59 298.60 767.67
1,2,3,7,8,9-HxCDD 0.00 3,270.75 236.18 603.21
1,2,3,4,6,7,8-HpCDD 0.00 21,109.87 1,578.86 3,876.01
OCDD 11.66 18,723.93 1,556.11 3,483.08
2,3,7,6-TCDF 0.00 4,276.88 708.89 950.18
1,2,3,7,8-PeCDF 2928 4,007.91 694.94 969.10
2,3,4,7,8-PeCDF 0.00 7,623.88 1,266.13 1,940.88
1,2,3,4,7,8-HxCDF 0.00 3,474.04 541.16 818.53
1,2,3,6,7,8-HxCDF 0.00 5,469.83 996.64 1,457.43
2,3,4,6,78-HxCDF 0.00 636.18 120.77 169.97
1,2,3,7,8,9-HxCDF 0.00 7,866.18 1,099.70 1,844.32
1,2,3,4,6,7,8-HpCDF 27.47 15,619.87 2,480.93 3,948.60
1,2,3,4,7,8,9-HpCDF 3.47 1,535.16 337.90 437.98
OCDF 0.00 4512.51 1,057.12 1,457.58

Total 182.30 100,191.23 13,401.89 21,468.17
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Table 15. Concentration range of Dioxins for classification of
APCD C(Class 2

(unit: pg/Nm®)

APCD C(lass 2

MIN MAX AVE SD

2,3,7,8-TCDD 0.00 534.56 68.56 129.17
1,2,3,7,8-PeCDD 0.00 1,789.06 192.98 380.50
1,2,3,4,7,8-HxCDD 0.00 1,743.47 130.06 324.61
1,2,3,6,7,8-HxCDD 0.00 2,044.26 192.94 407.33
1,2,3,7,8,9-HxCDD 0.00 1,479.74 134.79 290.54
1,2,3,4,6,7,8-HpCDD 19.44 12,139.01 1,019.56 2,742.61
OCDD 19.29 27,175.84 1,605.48 5,239.17
2,3,7,6-TCDF 20.47 5,080.34 651.77 1,184.08
1,2,3,7,8-PeCDF 21.96 4,939.39 668.99 1,175.03
2,3,4,7,8-PeCDF 35.08 6,232.53 1,040.70 1,812.83
1,2,3,4,7,8-HxCDF 12.68 3,731.21 535.85 929.16
1,2,3,6,7,8-HxCDF 24.22 7,878.20 957.91 1,728.79
2,3,4,6,78-HxCDF 0.00 894.39 97.81 190.54
1,2,3,7,8,9-HxCDF 0.00 9,168.83 894.36 1,777.95
1,2,3,4,6,7,8-HpCDF 43.58 23,734.43 2,297.69 5,091.13
1,2,3,4,7,8,9-HpCDF 6.76 2,552.33 287.23 607.04
OCDF 0.00 15,766.18 1,221.93 3,233.72

Total 395.95 96,402.05 11,998.65 23,070.74
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Table 16. Concentration range of Dioxins for classification of
APCD Class 3

(unit: pg/Nm®)

GROUP 3
MIN MAX AVE SD

2,3,7,8-TCDD 0.00 52.11 7.95 12.38
1,2,3,7,8-PeCDD 0.00 223.35 34.02 49.74
1,2,3,4,7,8-HxCDD 0.00 365.94 32.58 69.56
1,2,3,6,7,8-HxCDD 0.00 673.99 63.40 128.24
1,2,3,7,8,9-HxCDD 0.00 350.56 34.07 67.41
1,2,3,4,6,7,8-HpCDD 0.00 4,996.63 434.45 970.09
OCDD 0.00 7773.06 '719.56 1,677.75
2,3,7,6-TCDF 0.00 529.49 106.20 130.20
1,2,3,7,8-PeCDF 0.00 874.59 146.35 200.24
2,3,4,7,8-PeCDF 0.00 1,181.64 21514 289.38
1,2,3,4,7,8-HxCDF 0.00 1,627.45 179.08 355.73
1,2,3,6,7,8-HxCDF 0.00 1,910.02 261.42 44251
2,3,4,6,78-HxCDF 0.00 472.39 41.19 108.10
1,2,3,7,8,9-HxCDF 0.00 2,507.08 275.57 496.83
1,2,3,4,6,7,8-HpCDF 0.00 10,855.06 1,084.84 2,439.85
1,2,3,4,7,8,9-HpCDF 0.00 2.829.15 219.95 607.09
OCDF 0.00 18,284.15 1,096.29 3,372.19

Total 0.00 50,407.17 4,952.05 10,803.68
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Fig. 9. Concentration deviation of Dioxins for classification of
APCD.
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Table 17. Emission factor, Activity and air emission amount of

Dioxins
APCD Class 1 | APCD Class 2 | APCD Class 3
Dioxins concentration(ng/Nm®) 13.402 11.999 4.952
Emission Gas Volumn(Nm3/ ton) 22,107 15,659 10,808
Emission factor(ug/ton) 296.28 187.89 53.52
Activity(ton/ year) 498,560 1,070,078 5,157,583
Air emission amount(g/year) 147.71 201.06 276.04
Total emission amount(g/year) 624.81

Table 18. Emission factor, Activity and air emission amount of

dioxins applying I-TEF

APCD Class 1 | APCD Class 2 | APCD Class 3
Dioxins concentration(ng I-TEQ/Nm’) 1.288 1.117 0.258
Emission Gas Volumn(Nm3/ ton) 22,107 15,659 10,808
Emission factor(ug I-TEQ/ton) 28.48 17.50 2.79
Activity(ton/ year) 498,560 1,070,078 5,157,583
Air emission amount(g [-TEQ/year) 14.20 18.72 14.40
Total emission amount(g [-TEQ/year) 47.32
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Table 19. Change of emission amount of dioxins applying I-TEF

(unit: g I-TEF/year)

o1’ 03’ 05’ o7’ 09’ 11"
municipal waste 155.1 375 39.5 52 45 2.6
industrial waste 649.3 138.2 111.2 63.2 40.3 379
industrial specific waste 73.4 11.8 119 2.7 2.1 15
medical waste 2.4 5.7 10.9 4.6 1 0.8
Total 880.2 193.2 1735 75.7 47.9 42.8
(E4 @ &4 5, 2012 gdol5A 7 EFE = 33
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Fig. 13. Emission Ratio of Air emission amount of dioxins for
classification of APCD.

B APCD Classl
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Fig. 14. Emission Ratio of Air emission amount of dioxin applying
I-TEF for classification of APCD.
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