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Introduction

In Korea, The concentration of dioxins from flue gases of municipal waste incineration facilities
with capacities over 50 tons/day has been regulated by the guideline: 0.1 ng-TEQ/Nm® for new
facilities, and 0.5 ng-TEQ/Nm’ for existing facilities and it will be strengthened to 0.1 ng-
TEQ/Nm® until year 2002. Dioxins from these incineration facilities have to be measured more
than 2 times annually by the Official Test Facility of Dioxins'.

Six institutions have been certified so far as the Official Test Facility of Dioxins. These facilities
have to be evaluated by the quality control program provided by National Institute of
Environmental Research every year’.

In 1999, quality control for evaluation of sampling and analyzing ability of dioxins was carried out
for 4 institutions certified in 1998.

Materials and Methods

To evaluate the sampling and analyzing ability, each institution took a flue gas sample from
identical stack of M incineration facility and analyzed dioxins by Certified Air Pollution Testing
Method®. This method is similar with USEPA method 1613 and method 23. The results of
sampling and analysis of dioxins have to be submitted to National Institute of Environmental
Research for quality control.

The result of dioxin sampling has to be meet the parameter of the isokinetic coefficient of 95
~110%, and the results of dioxins analysis have to be meet the parameters of resolution over
10,000, mass calibration within +5ppm, ion abundance ratio within 15%, and the recovery of 50~
120%

Results
The sampling results for each institution are shown in Table 1. The isokinetic coefficients were
100.9%, 102%, 102.1% and 99.2%, respectively.

Table 1. Results of dioxins sampling for 4 institutions.

A B C D
1st 2nd 3rd Ist 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Isokinetic coefficient(%) | 104.3 | 98.5 [ 99.9 [ 1029 | 102.8 | 101.6 | 1036 | 103.3 | 993 | 1028 | 979 | 968
0, Conc.(%) 8.1 8.6 8.5 82 8.8 8.4 8.6 8.7 88 85 8.6 9.6
CO, Conc.(%) 10.5 104 9.5 124 1.9 12.2 6.9 6.8 6.2 8.8 8.1 74
CO Conc.(ppm) 51.1 17.7 | 16.1 36.1 24.1 250 | 239 12.3 177 | 213 174 | 204
Water(%) 29.1 280 | 296 | 258 | 267 | 252 | 283 | 285 | 26.1 29.1 293 | 292
Sampling time 240 240 240 240 240 240 240 240 240 240 240 240
Amount(Nn?) 320 | 3.2 | 312 396 | 368 | 4.13 | 383 | 392 | 368 | 392 | 347 | 3.63
Flow rate(m/sec) 19.5 19.6 19.8 19.2 18.9 19.9 18.6 19.1 18.2 19.6 i8.4 19.5
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Table 2. Recovery of internal standard for 4 institutions. unit:%
A B C D

Ist 2nd 3rd Ist 2nd Id 1st 2nd 3rd Ist 2nd 3rd

1°C-2,3,7 8- TCDF 927 | 843 | 866 | 1088 | 1038 | 993 | 823 [909 [ 796 [922 [843 | 804

1C-1,2,3,7,8-PeCDF 927 | 870 [ 890 [908 [918 | 818 | 815 | 923 | 758 | 1030 | 1059 | 993

F°C-2,3.4,7,8-PeCDF 905 | 823 [ 844 | 1057 | 1081 | 998 [79.1 [ 926 | 757 | 888 | 808 | 869

ul PC-1234,7,8H«CDF [ 865 [ 830 [852 | 1021 {1011 [ 996 | 893 [948 | 859 | 910 [ 873 [ 751

r{ PC-1,2,3,678-HxCDF __| 88.5 | 889 | 876 | 1037 | 1004 | 976 | 895 | 950 | 878 [ 917 | 895 [ 779

8| "C2,34,6,7,8-HxCDF __| 899 | 826 | 857 [ 1203 | 1206 | 1179 | 852 [ 986 | 788 | 868 | 769 | 792
n

1C-1,2,3,7,8,9-HxCDF 968 | 868 | 942 | 1234 | 1227 | 1211 | 865 | 937 | 823 | 852 | 789 | 798
BC-1234,678HpCDF | 825 | 814 | 831 | 1176 | 1151 | 1131 | 799 | 92.1 | 744 [ 908 | 875 | 714
BC.1,234.789-HpCDF | 804 | 788 | 840 | 1172 | 1158 | 1116 | 862 | 966 | 820 | 87.1 | 793 | 903

D 13C-2,3,7,8-TCDD 908 [ 889 |88 [992 [949 | 951 | 828 [893 | 752 [1013] 992 | 955
i | *C-1,2,3,7,8-PeCDD 883 | 887 [8.0 [722 [ 717 | 629 [ 1000 [ 1139 | 949 | 1136 | 1124 | 1150
ol "C-1,2,3,4,7.8-HxCDD 835 | 848 [ 852 | 991 [951 [958 [888 | 907 | 851 | 1006 | 947 | 981
x| 1C-1,2,3,6,7,8-HxCDD 879 | 885 [ 881 | 1016 [942 | 989 [883 | 891 |82 | 1035 ]972 | 1002
i73¢123,46,78-HpCDD | 890 | 884 | 879 | 1074 | 1056 | 1005 | 854 [ 947 | 853 11062 | 1015 | 1027
"B, oCcbD 770 1792 [ 800 | 125 } 1139 | 1037 [ 969 | 864 | 944 | 979 | 967 [ 99.1
13C.1,2,3,4-TCDD 965 909 [882 [624 (623 | 1012 [ 1010 [ 962 | 990 [ 899 | 878 | 923

Table 3. Concentration of 2,3,7,8-substituted congeners for 4 institutions. unit:pg/Nm3
D

A B C

1st 2nd 3rd 1st 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd

2,3,7,8-TCDF 2.235 1917 1845 | 2405 | 2930 [ 3.875 | 2735 | 2613 1.520 1797 | 2437 1.950
1,2,3,7.8-PeCDF 8497 | 6352 | 6045 | 8424 | 8218 | 11389 | 4204 | 4199 [ 2739 | 4030 | 6953 | 4310
2,3,4,7,8-PeCDF 8226 | 5912 | 6342 | 6787 | 7743 | 9481 6944 [ 9206 | 5637 | 3493 | 6.027 | 4067

F| 1,2,3,4,7,8-HxCDF 9.781 9406 | 7093 | 8932 | 8712 | 0580 | 5240 | 3698 | 3064 | 4460 | 7683 | 5153
U1 1,2,3,6,7,8-HxCDF 10043 | 7206 | 7315 | 8370 | 8747 | 10621 | 9093 | 9274 | 7651 4853 | 8570 | 5293
; 2,3,4,6,7,8-HxCDF 12885 | 9.149 | 9248 | 3651 3455 | 3159 | 12381 | 12645 | 6327 | 6947 [ 11567 | 170
n| 1,2,3,7.8,9-HxCDF 1056 | 0774 | 0515 | 10.198 | (2296 | 13.044 - - - - - -
1,2,3,4,6,7,8-HpCDF | 28980 | 18859 | 20578 { 22285 | 19.092 | 19533 | 26586 j 24.134 | 16651 | 15200 | 23.700 | 17.600
1,2,3,4,7,89-HpCDF | 5989 | 3569 | 459 | 75069 | 5491 131 - - - 373 | 4371 | 3287
OCDF 9573 [ 5512 | 5083 | 21.500 | 16658 | 19387 - - - 12147 | 54.167 | 32633
2378-TCDD 1.007 1.066 1097 | 3183 | 2158 | 2384 | 07% 1828 LI77 | 0700 | 0899 | 0877

D 12378-PeCDD 8487 | 7691 7788 [ 6359 | 832 | 10461 | 203] 7093 | 3125 | 6733 | 8683 | 809
i | 123478-HxCDD 19.746 | 14.689 | 15829 | 9.047 | 10333 | 13235 | 21425 | 20208 | 10945 | 6280 { 9707 | 7.537
: 123678-HxCDD 66.120 | 53394 | 56694 | 23.284 | 31970 | 44740 | 67.557 | 59.150 | 38353 | 23833 | 36100 | 30367
i | 123789-HxCDD 41.108 | 33.808 | 33631 | 12606 | 19735 | 25814 | 39.033 | 37.882 | 22539 | 10867 | 17.767 | 14.833
n| 1234678-HpCDD 71456 | 51983 | 52418 | 22594 | 34021 | 48325 | 54397 | 52503 | 24824 | 191.00 | 29800 | 219.00
oCDD 68129 | 50232 | 50896 | 24595 | 33210 | 44655 | 50002 | 49721 | 24638 | 17233 | 28133 | 183.00
Total (PCDFs + PCDDs) | 16296 | 1199.1 | 12168 | 63048 | 83817 | 11349 | 1242.1 | 12142 | 61436 | 61382 | 82669 | 54590

Mean Conc. 134849 86785 1023.54 662.14
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Table 4. Mean conc.(pg/Nm’) and %RSD of 2,3,7,8-substituted congeners for 4 institutions

A B C D
Mean %RSD Mean %RSD Mean %RSD Mean %RSD
Conc. Cong. Conc. Cong.

2,3,7,8-TCDF 1.999 10.4 3.070 243 2.289 29.2 2.061 16.2
1,2.3,7,8-PeCDF 6.968 19.2 9.344 19.0 3.714 22.7 5.098 31.6
2,3,4,7,8-PeCDF 6.827 18.0 8.004 17.1 7.262 24.9 4.562 304
FI713.3,4,7.8-HxCDF 7.993 19.4 9.408 10.9 4.001 28.0 5.765 29.4
:’ 1,2.3,6,7,8-HxCDF 8.188 19.6 9.155 13.9 8.6673 10.3 6.239 326
a 2,3,4.6,7,8-HxCDF 10.427 20.4 3.422 7.2 10.451 34.2 8.745 28.3
n|1.2.3,7,8,9-HXCDF 0.782 34.6 11.846 12.5 0.000 0.0 0.000 0.0
1,2,3,4,6,7,8-HpCDF | 22.806 23.7 20.303 85 22.481 232 18.833 233
1,2,3.4,7,8,9-HpCDF 4717 25.8 6.792 16.6 0.000 0.0 3.781 14.8
OCDF 6.723 36.9 19.182 12.7 0.000 0.0 69.422 66.8
2378-TCDD 1.057 4.3 2.560 20.0 1.265 41.5 0.825 13.2

.| 12378-PeCDD 7.989 54 8.381 245 4.083 65.2 7.835 12.8
:) 123478-HxCDD 16.755 15.8 10.905 19.3 17.526 32.7 7.841 22.1
X 123678-HxCDD 58.736 112 33.330 32.4 55.020 27.3 30.100 20.4
i 123789-HxCDD 36.182 11.8 19.385 34.1 33.151 27.8 14.489 23.9
n}1234678-HpCDD 586.188 19.0 349.799 36.9 439.078 37.7 236.000 235
OCDD 564.194 18.0 342.869 28.8 414.539 35.1 212.222 28.3

Table 5. TEQ concentration of 2,3,7,8-substituted congeners for 4 institutions. unit:pg-TEQ/Nm3
A

B C D
Ist | 2nd | 3rd | Ist [ 2nd | 3" Ist |2nd |3rd [ 1st {2@ 3rd
2,3,7,8-TCDF 0.000 { 0,000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
1,2,3,7,8-PeCDF 0.000 | 0,000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2,3,4,7,8-PeCDF 0003 | 0,002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.001 | 0.002 | 0.002
F| 1,2,3,4,7,8-HxCDF | 0,000 | 0.000 | 0.000 | 0,001 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
:’ 1,2,3,6,7,8-HxCDF | 0.001 | 0001 | 0.001 | 0.001 | 0.001 [ 0.001 | 0.001 | 0.001 | 0.001 | 0.000 | 0.001 | 0.000
al 234678 HXCDF | 0001 | 0.001 | 0.001 | 0.000 [ 0.000 | 0.000 | 0,001 | 0.001 [ o001 | 0.001 | 0.001 | 0.001
n| 1,2,3,7,89-HXCDF | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0,000 | 0,000 | 0,000 | 0.000 [ 0.000 | 0.000
1,2,3,4,6,7,8-HpCDF | 0,000 | 0,000 | 0,000 | 0.000 | 0,000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 9.000 | 0.000
1,23,4,7,89-HpCDF | 0,000 | 0,000 | 0.000 | 0.000 | 0.000 [ 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
OCDF 0.000 | 0.000 | 0,000 | 0,000 | 0,000 | 0,000 | 2.000 | 0.000 { 0.000 | 0.000 | 0.000 | 0.000
2378-TCDD 0.001 | 0001 | 0001 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0001 | 0.001 | 0.001 | 0.001
p| 12378-PcCDD 0.003 | 0.003 | 0.003 | 0,002 | 0,003 | 0.004 { 0.001 | 0.003 | 0.001 | 0.002 | 0.003 | 0.003
il 123478-HxCDD 0,001 | 0,001 | 0.001 | 0.001 | 0.001 | 0.00] | 0,002 | 0.002 | 0,001 | 0.001 | 0,001 | 0.001
:IB678-HxCDD 0.005 | 0.004 | 0.004 | 0.002 | 0.002 | 0,003 | 0.005 | 0,004 | 0.003 | 0.002 | 0.003 | 0.002
i | 123789-HxCDD 0.003 | 0.002 | 0.002 | 0.001 | 0.001 [ 0.002 | 0.003 | 0.003 | 0.002 | 0.001 | 0.001 | 0.001
n{ 1234678-HpCDD 0.005 | 0.004 | 0.004 | 0.002 | 0.002 | 0.003 | 0.004 | 0.004 | 0.002 | 0.001 | 0.002 | 0.002
OCDD 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0,000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Total(PCDDs+PCDFs) | 0.023 | 0019 | 0,019 | 0015 | 0018 | 0.022 | 0.021 | 0.022 | 0.014 | 0010 | 0015 | 0013
Mean TEQ Conc. 0.020 0.018 0.019 0,013

ORGANOHALOGEN COMPOUNDS
Vol. 46 (2000) 152




L alh e

FORMATION AND SOURCES - POSTERS

The analysis results of dioxins are shown in Table 2, 3 and 4. The recoveries were as follows;
institution A:77.0-96.7%, B:62.3-123.4%, C:74.4-113.9% D:71.4-115.0%. Institution B exceeded
the recovery of two HxCDFs slightly. The concentrations of 2,3,7,8-substituted congeners for 4
institutions are shown in Table 3. Institution C did not detect 1,2,3,7,8,9-HxCDF, 1,2,3,4,7,8,9-
HpCDF and OCDF. Institution D did not detect 1,2,3,7,8,9-HxCDF. TEQ concentrations for 4
institutions were similar, but a little lower in institution D.

Conclusion

The following results could be drawn from the quality control study performed in 1999 for 4
institutions certified in 1998. The isokinetic coefficient, the parameter for evaluation of dioxin
sampling ability was excellent for all 4 institutions. The parameters for evaluation of dioxin
analysis ability were good for all 4 institutions. But institutions C and D showed low sensitivity
for high chlorinated dioxins and institution B exceeded the range of recovery slightly.

These results demonstrate that the Korean official method is a promising method to manage
quality control of facility doing dioxin analysis. Further study should be made for validating the
Korean method by comparing with the proven methods and experience labs internationally.
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