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Abstract

Recently, dioxin generated from municipal solid waste incinerators has become one of the environmen-

tal problems.

The dioxin sampling conditions of three countries were compared to determine optimum dioxin sam-

pling condition from various parameters of dioxin sampling in this study.

Dioxin samples taken from different points of sampling apparatus were analyzed to compare the distrib-

ution of dioxin concentrations at different positions.

The results could be summarized as follows.

1. The dioxin sampling condition of Korea is similar to that of Japan. the dioxin sampling conditions of
Korea and Japan are considered more effective than that of America for calculation of dioxin concen-
tration in stack.

2. The distribution of dioxin concentration in each sampling process showed 54.5% at cleansing sol-
vent, 25.5% at XAD-2Resin, 16.5% at condensate, 2.9% at filter, 0.6% at diethylene glycol, respec-
tively.

3. The toxic equivalency quantity(TEQ) of dioxin concentration was evaluated using improved dioxin
sampling condition in two incinerators. the isokinetic coefficients of dioxin sampling in N incinerator
were 102.57% and 101.07%. Those of diexin sampling in Y incinerator were 99.54% and 99.47%,
which were within the limit of standard(95%~110%).
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Table 1. Comparison of dioxin sampling conditions of different countries
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Table 2. Dioxin isomers distributions at different units
of sampling process (unit : pg-TEQ/Nm’)

Conde-
Solvent | 2Resin| nsate glycol
2,37 8-TCDF 560 | 11.04 | 3.10 | 0.19 | 0.05
23478PeCDF | 793 | 7.09 | 1.89 | 021 | 0.06
12.3.7.8PeCDF | 11373 | 55.12 | 39.92 | 4.00 | 0.64
1.2.34,78HxCDF | 2451 | 658 | 532 | 1.14| 0.22
123789-HxCDF | 3196 | 7.19 | 594 | 146 | 0.23
1.2.36.78HxCDF | 47.10 | 818 | 977 | 2.81 | 0.23
..... 1343 | 200 | 318 | 060 | 0.18
12.3.4,678HpCDF| 9.14 | 073 | 1.18 [0.72 | 0.03
19.34789HpCDF| 166 | 0.14 | 0.31 | 0.17| 0.02
OCDF 040 | 0.02 | 0.07 | 0.08 | 0.00
2,3.7,8-TCDD 1096 | 1825 | 533 | 0.69 | 0.50
12.378PeCDD | 573 |2247 | 873 [ 000| 0.37
12.3478HxCDD | 577 | 144 | 1.90 | 050 | 0.12
1422 | 282 | 364 | 1.21] 020

12.3789-HxCDD | 9.01 | 1.39 | 2.18 | 0.98 | 0.28
1,2.34,6.781pCDD| 7.64 | 048 | 1.06 | 1.20 [ 0.04

Cleansing | XAD- Diethylene

Filter

0OCDD 089 | 0.05 | 0.12 | 0.32 ) 0.01
Total 309.68 |145.09| 93.67 | 16.28| 3.16
% of Total 545 | 256 | 165 ] 29 | 06

WAL B 249 R e} Wl D gleBg ofd
e AR A &HQ A7 B_F ACE AIRET
£19¢] Table 3& JA7] Adtellr tho] &4l A|&A
AN 2d oz A8E A e ZF 771 dol 5479
55 EXE Ve Aot TEQ%H} %5—% 71%3;
& ) AN (gRA) : A =F(=FE, FID)
A=H6:01 121188 Aﬂaw Ekﬂ%fdw 1
go] T2 7| H3) 56%E T3] =3 I U o
A7t 21%2 E& ¥ES ez gloh. & £Aheke
Sampling #$8 £4& 2ejsle] depfz glev o

Table 3. Dioxin level distribution for the sample of dust
before dust collection system

Cleansing i

Unit Total Nozzle Filtera
olvent
ng-TEQ/Nm®  0.73 0.09 0.15 0.41 0.08
% 100 12 21 56 ihE
ng/Nm® 2308 533 789 1M 2.15
% 100 23 34 34 9
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Table 4. Summary of test incineration facilities

Thei e Y-incinerator N-incinerator
Capacity 200ton/day %2 400ton/day % 2
Emission control Semidry Scrubber |EP+Wet Scrubber
system +Bag Filter+SCR +3SCR
F.Dfan— F.D fan—
. Combuster—Boiler— | Combuster—Boiler
Layout of ; .
AT i Semidry Scrubber —EP—-Wet
—Bag Filter—SCR— Serubber—SCR

[.D fan—Stack —I1.D fan—Stack

Manufacturer SEGHERS (Belgium)| D.B.A(Germany)
easuring point 31m 16.7m
(From ground)
Stack height 150m 150m
Average velocity
. 12.65 m/s 18.18 m/s
of emission gas
Average temperature
188.6T 215.5T

of emission gas

Moisture content

20.45%~22.41% | 21.95%~23.63%

of emission gas
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Table 5. The Calculation results of isokinetic coefficient at Y incineration facility

_— Sl 2000. 04 2000. 10 Unit
st Znd 3rd mean 1st 2nd 3rd mean

Isokinetic coefficient I 9933 | 100.12 | 99.18 | 99.54 99.25 | 99.61 99.55. 99.47 %
Pitot tube factor Cp 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 -
Diameter of nozzle Dn 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 mm
Gravity g 9.810 9.810 | 9.810 | 9.810 9.810 | 9.810 9.810 | 9.810 | m/sec
Differential pressure of Orifice 4H 1.47 1.60 1.60 1.56 1.39 1.41 1.36 1.39 | in.H,0
Dynamic pressure 4p 0.35 0.38 0.38 0.37 0.33 0.33 0.32 0.33 | in.H0
K-factor Kf 4.20 421 421 4.21 421 4.27 4.25 4.24 -
Static pressure Ps -1.90 -2.00 -2.00 -1.97 -2.10 | -2.10 -2.10 | -2.10 | in.H:0
Atmospheric pressure Pa 757.0 753.0 | 753.0 | 754.3 762.0 | 762.0 | 761.0 | 761.7 | mmHg
Temperature of DGM Om 314 21.7 30.6 29.9 24.8 248 284 26.0 T
Temperature of emission gas b 192.4 192.0 | 1929 | 1924 184.7 | 184.9 184.9 | 184.8 T
Temperature of filter o 93.0 92.1 93.2 92.8 89.9 91.2 91.2 90.8 ©
Concentration of oxygen 0 3.81 972 9.78 9.77 9.75 9.82 9.717 9.78 %
Concentration of carbon dioxide CO2 10.81 10.88 | 10.82 | 10.84 10.85 | 10.78 10.83 | 10.82 %
Concentration of carbon co 1043 12.71 1053 | 11.22 17.44 | 29.80 3296 | 26.73 | ppm
Volume of condensed monoxide Vic 951.0 1015.0 | 1005.0 | 990.3 855.0 | 870.0 843.0 | 856.0 ml
Volume of sample Vi | 46525 | 4.8478 | 4.8421 | 4.7808 | 4.4459 | 4.5365 | 4.4856 | 4.4893 m’
Calibratedfactor of DGM Yd 10110 | 1.0110 | 1.0110 | 1.0110 | 1.0110 | 1.0110 | 1.0110 | 1.0110 =
Timeofsampling t 240 240 240 240 240 240 240 240 min
Crosssection of nozzle An 05024 | 05024 | 05024 | 05024 | 0.5024 | 0.5024 | 0.5024 | 0.5024 | =«
Moisture content of emission gas| Bwo 22.10 22.39 | 2241 | 22.30 20.60 | 20.56 20.45 | 20.54 %
Density of emissiongas Y 0.7560 | 0.7525 | 0.7510 | 0.9532 | 0.7735| 0.7731 | 0.7721 | 0.7729 kg/m’
Velocityofemissiongas Vs 12.76 13.33 | 13.34 | 13.14 12.12 | 12.32 12,01 | 12.15 m/s
Standard volume of sample Vmstd | 4.1709 | 4.3781 | 4.3311 | 4.2937 | 4.1003 | 4.1839 | 4.0816 | 4.1219 Nm®

Table 7. Dioxin concentrations measured at two inciner-
ation facilities

; . Concentration
Site |Sampling date (ng-TE Q/NI®) Rk
1st 0.046
: : 2nd 0.052
2000. 10. 26 ard 0052
N mean 0.050
1st 0.045 )
2001, 04. 24 | 2nd 0.047 E‘mlsson
mean 0.046 reqm%‘err}en.t for
1st 0.010 dioxin : .
9nd 0.010 0.1ng-TEQ/Nm
2000. 04. 20 3rd 61010
mean 0.010
Y 1st 0.023
s000. 10, 12 | 24 0022
3rd 0.024
mean 0.023

3} Yazbge| HE 22.30%% 20.54%, N&zgol
23.60%9} 23.18%°1Q=H, 13 YA1(240% 71E)
dA A FTAHE LEFRo B YAGge] H
990.3ml1¢} 856.0ml, NazHge] 953.6ml¢k 740.0ml
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A= st
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Table 6. The Calculation results of isokinetic coefficient at N incineration facility

Item Symbol 2RJ0; 10 £000; 04 Unit
1st 2nd Jrd mean 1st 2nd mean

Isokinetic coefficient I 101.64 102.93 | 103.13 | 102.57 100.76 101,37 101.07 %
Pitot tube factor Cp 0.84 0.84 0.84 0.84 0.84 0.84 0.84 =
Diameter of nozzle Dn 6.3 6.3 6.3 6.3 6.3 6.3 6.3 mm
Gravit g 9.810 9.810 9.810 9.810 9.810 9.810 9.810 m/sec’
Differential pressure of Orifice AH 1.19 1122 1122 1.21 0.83 0.93 0.88 in.H:0
Dynamic pressure 4P 0.76 0.80 0.79 0.78 0.51 0.57 0.54 in.H,0
Static pressure Ps -0.84 -0.78 -0.88 -0.83 -1.30 -1.30 -1.30 in.H.0
K-factor Kf 1:57 153 1.54 1.55 1.63 1.63 1.63 -
Atmospheric pressure Pa 751.0 757.0 757.0 755.0 759.0 759.0 759.0 mmHg
Temperature of DGM fm 23.6 24.8 29.6 26.0 28.9 30.3 29.6 e
Temperature of emission gas s 212.7 213.2 214.1 213.3 217.6 220.1 218.9 T
Temperature of filter ot 96.2 96.1 97.0 96.4 97.3 075 97.4 o)
Concentration of oxygen 0, 9.42 10.02 9.72 9.72 9.43 9.31 9.37 %
Concentration of carbondioxide CO, 11,18 10.58 11.6 11.12 5.75 5.83 5.79 %
Concentration of carbonmonoxide co 4.80 2.43 3.94 a2 10.08 10.59 10.34 ppm
Volume of condensed moisture | Vic 935.0 965.0 961.0 953.6 725.0 755.0 740 ml
Volume of sample Vm | 4.1233 | 4.2507| 4.2988 | 4.2243 | 3.4462 | 3.6529 | 3.5496 m®
Calibrated factor of DGM Yd 1.0110 1.0110| 1.0110 | 1.0110 1.0110 1.0110 1.0110 =
Time of sampling t 240 240 240 240 240 240 240 min
Cross section of nozzle An 0.3116 0.3116| 0.3116 | 0.3116 | 0.3116 | 0.3116 | 0.3116 et
Moisture content of emission gas | Bwo 23.63 23.57 23.59 23.60 24.14 22.21 23.18 %
Density of emission gas Y 0.7205 0.7256 | 0.7242 ] 0.7234 | 0.7199 0.7165 | 0.7182 kg/m*
Velocity of emission gas Vs 19.25 19.68 19.59 19.51 15.78 16.58 16.18 m/s
Standard volume of sample Vmstd | 3.7613 3.8931| 3.8747 | 3.8430 | 3.1056 | 3.2910 | 3.1983 Nm®
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