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Abstract: The concentration of dicxins from flue gases of municipal waste incineration facilities with
capacities over 50 tons/day are 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 2003 year. Dioxins
from these incineration facilities have to be measured more than 2 times annually by the Official Test
Facilities of Dioxins. Seven institutions have been certified so far as the Official Test Facilities of Dioxins,
These facilities have to be evaluated by the quality control program provided by National Institute of
Environmental Research every year. We reported the results of quality control test performed in 1999. Four
institutions certified in 1998 sampled flue gases at stack of M incineration facilitiy and analyzed dioxins by
Official Methods of Air Pollution, The isokinetic coefficients, the parameter for evaluation of sampling
ability were excellent for all four institutions. They were 100.9%, 102.4%, 102.1% and 99.2%, respectively.
The criteria required are as follows ; resolution over 10,000, mass calibration within £ 5ppm, ion abundance
ratio within 15%, and the recovery of 50-120%. As results, those institutions also met these parameters of
Official Method of Air Pollution.
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1. Introduction

Dioxins are the most toxic environmental pollutant
untill now. Dioxins made up of the polychlorinated di-
benzo-p-dioxins (PCDD) and polychlorinated dibenzo
furans (PCDF), have received widespread attention and
attracted a great deal of research after the use of 2,4, 5-
T (including 2, 3, 7, 8-TCDD) during Veitnam War and
the accidental release of 2,3, 7, 8-TCDD at Seveso.

Dioxins are found in all environmental compart-
ments, are persistent, and being fat soluble tend to accu-
mulate in higher animals including humans. Their resi-
stence to degradation and semi-volatility means that
they may be transported over long distances and give
rise to trans-national exchanges of pollutants, In addi-
tion, dioxins released into the environment many years
ago continue to contribute to contemporary exposure.

Dioxins have never been intentionally manufactured
but can be released into the environment from a number
of different sources; including chemicals manufactur-
ing, combustion processes, metallurgical processes,
paper and pulp processing. Although there are 210 con-
geners of PCDD/PCDF, only the 17 which bave chlo-
rine substitution in at least all of the 2, 3,7, 8 positions
are of concern, owing to their toxicity, stability and
persistence in the environment. In order to simplify the
handling of data on the individual compounds, a system
of toxic equivalency factors (TEFs) is used to derive an
equivalent concentration of the most toxic dioxin (2, 3,
7, 8-TCDD}. This enables the toxicity of complex mix-
tures to be expressed as a single number-TEQ (Toxic
Equivalent).!

The concentration of dioxins from flue gases of mu-
nicipal waste incineration facilities with capacities over
50 tons/day are 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? by year 2003. These incineration facilities
have to measure dioxins more than 2 times annually by
the Official Test Facilities of Dioxins (OTFD).2

Seven institutions such as Environmental Manage-

ment Corporation, Korea Test Laboratory, Pohang Re-
search Institute of Science Technology, Seoul City In-
stitute of Health and Environment, University of Seoul
City, Kyungki Province of Health and Environment,
Pohang University of Science and Technology have
been certified so far as the OTFED. These institutions
have to be evaluated by the quality control program
provided by National Institute of Environmental Rese-
arch (NIER) every year,?

This report is the results of quality control test per-
formed in 1999, Four institution certifed in 1998 sampl-
ed flue gases at stack of M incinaration facility and
analyzed dioxins by Official Methods of Air Pollution.*

2. Methods

2.1. Certification Procedure of the OTFD

Procedure of the certification are following the regu-
lation about Certification of Dioxing Measurement and
Analysis Facility.

First, institution who wants the certification of the
OTFD has to submit the application documents to
NIER. Second, NIER reviews the application document
and then, requests the modification, if necessary, Third,
Field Evaluation is carried out and Evaluation Commi-
ttee decides comprehensive evaluation. Lastly, NIER
report to the Ministry of Environment (MOE) and MOE
designates the applicants as the OTFD.

Application documents are consisted of

(D Description of laboratory, experimental equip-
ment and technical capacity

@ Documents for proving the capacity of measure-
ment and analysis of dioxins

@ Research plan for measurement and analysis of
dioxins

Guidelines of experimental equipments for the OTFD
are shown in Table 1 and Table 2.

2.2. Quality control

Four institution certifed in 1998 sampled flue gases at
stack of M incineration facilitiy and analyzed dioxins
by Official Methods of Air Pollution (Fig. 1). Calibra-
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Table 1. Sampling equipments for the OTFD

No. Name Quantity
1 Stack sampler (Isokinetic) 2
2 Flue gas analyzer 2
3 Sampling apparatus of dioxins 2
4 Pitot tube 2
Table 2. Analysis equipments for the OTFD
No. Name Quantity
1  HRGC/HRMS (resolution : over 10,060(0) 1
2 GC/ECD 1
3 Ulerasonic extractor 1
4 Soxhlet extractor 4
5 Column chromatography 4
6 K.D concentrator (or rotary evaporator) 4(1)
7 Refrigerator (4°C) 1

tion standard of dioxins is shown in Table 3,
And then those institutions submitted the results of

sampling and analysis of dioxins to NIER. Each results
have to satisfy these parameters of Official Method of
Air Pollution.

@ Isokinetic coefficient is 95-110%

@ Sampling time is over 4 hrs

@ Sampling amount is over 3Nm?

@ Resolution is over 10,000 (10% valley)

(B Mass calibration is within+ 5 ppm

® Jon abundance ratio is within 15%

@ Recovery is 50-120%

3. Result and Discussion

3.1. Certification of the OTFD

In Korea, seven institutions, Environmental Manage-
ment Corporation, Korea Test Laboratory, Pohang
Research Institute of Science Technology, Seoul City
Institute of Health and Environment, University of
Seoul City, Kyungki Province of Health and Environ-

3C1-TCDD add

[ Solid filter, XAD) |
soxhlet extraction for 24 hrs

Dichloromethane extraction
Na;80, dehydration

1

Concentration and exchange hexane

| (final volume 20 ml}

Dioxins (10 ml)
Internal STD add
H:S0, treatment
dehydration
‘ Silica gel column ]
Hexane 150 ml
| Alumina colurmn ‘

2% Dichloromethane/hexane 100 ml
50% Dichloromethane/hexane 150 ml

r Concentration and exchange nonane

J Recovery STD add

[ HRGC/HRMS

| s

Fig. 1, Flow chart of dioxins analysis.
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Table 3. Calibration standard of dioxins

Native compounds Labeled compounds

2,3,7,3-TCDD B3¢C12-2,3,7,8-TCDD
13C1x-1,2,3,4-TCDD recovery STD
¥C1-2,3,7,8-TCDD

1.2,3,7.8-PeCDD 13C12-1,2,3,7,8-PeCDD
1,2,3.4,7,8-HxCDD 13Cy;-1,2,3,4,7, 8-HxCDD
1,2,3,6,7,8-HxCDD 13Cy2-1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD 13€3-1,2,3,7,8,9-HxCDD recovery STD
1,2,3,4.6,7,8-HpCDD 3C1»-1,2,3,4.6,7,8-HpCDD
oCcDD 13¢1,-0CDD

2,3,7,8-TCDF Cy3-2,3,7,8-TCDF
1,2,3,7,8-PeCDF 13Cy5-1,2,3,7, 8-PeCDF
2.3,4,7,8-PeCDF 13¢12-2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF BC1e-1,2,3,4,7,8-HxCDFE
1,2,3,6,7,8-HxCDF 3C1-1,2,3,6,7, 8-HxCDF
1,2,3,7,8,9-HxCDF 1301;-1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF 13C,-2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF BC12-1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF 3Cp;-1,2,3,4,7,8,9-HpCDF
OCDF

Table 4. Experimental equipments of the OTFDs

Field Name Quantity A B C D E F G
Stack sampler 2 4 2 3 3 2 2 2

) Flue gas analyzer 2 5 3 3 3 2 2 2
Sampling Sampling apparatus of dioxin 2 10 3 6 3 4 4 3
Pitot tube 2 13 2 6 3 2 6 3

HRGC/HRMS 1 L 2 1 1 1 L 1

GC/ECD 1 1 5 1 2 2 1 2

Ultrasonic extractor 1 1 4 4 1 1 1 3

Analysis Soxhlet extractor 4 40 4 12 7 4 6 15
Column chromategraphy 4 50 a0 10 50 6 6 10

K.D concentrator 1 20 5 2 2 4 6 2

Refrigerator 1 1 4 2 1 2 1 1

Table 5. Results of dioxins sampling of the OTFDs

A B C D
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Isokinetic coefficient (%) 1043 985 999 1029 1628 1016 1036 1033 993 1028 979 568

O conc. (%) 8.1 8.6 8.5 82 83 8.4 8.6 8.7 838 8.5 8.6 9.6
CO; cone. (%) 165 104 9.5 124 119 122 69 6.8 6.2 8.8 8.1 74
CO conc. (ppm) 511 177 161 361 241 250 239 123 177 213 174 204
Water (%) 291 280 296 258 267 252 2383 285 261 291 293 292
Sampling time (min) 240 240 240 240 240 240 240 240 240 240 240 240
Amount {(Nm?) 320 312 312 396 368 413 383 392 368 392 347 363

Flow rate (m/sec) 195 196 198 192 189 199 186 191 182 196 184 195
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Table 6. Relative response factors of calibration standard of the OTFDs

A B C D
Compounds mem ®RSD pom %RSD TH %RSD ey RSD
2,3.7,8-TCDF 0954 238 0901 1074 099% 107 1006 170
1,2,3,7,8-PeCDF 0910 192 0878 1471 0997 180 1026 077
2,3,4,7,8-PeCDF 0977 206 0895 1305 1016 204 1006 149
1,2,3,4,7,8-HxCDF 1174 196 1148 1326 1.105 143 1235 110
1,2,3,6,7, 8-HxCDF 1167 235 1132 1459 1077 300 1220 0.89
Furan 2,3,4,6,7,8-HxCDF 1105 110 1197 1310 0965 483 1176 150
1,2,3,7,8,9-HxCDF 1207 264 1076 1417 0964 207 1270 145
1,2,3,4,6,7, 8-HpCDF 1375 167 1351 1446 0980 222 1494 267
1,2,3,4,7,8,9-HpCDF 1325 189 1354 1213 0088 606 1429 089
OCDF 0126 762 0753 2521 0203 395 0073 4296
2,3,7,8-TCDD 1003 143 0875 1569 1057 384 1047 060
1,2,3,7,8-PeCDD 1003 212 0882 1407 1223 168 L1164 637
1,2,3,4,7,8-HxCDD 1045 163 1025 1677 1113 124 1200 126
Dioxin 1,2,3,6,7, 8-HxCDD 0904 151 0897 1472 0048 252 1056 167
1,2,3,7,8,9-HxCDD 1036 239 1046 1383 0080 045 1174 3.97
1,2,3,4,6,7,8-HpCDD 0919 253 0879 1439 0974 233 1032 040
OCDD 0969 145 0898 1461 1020 236 102 100
A B C D
Compounds “ﬁ;“; %RSD ‘E‘;‘F“ %RSD ‘E;}“ %RSD ‘{R‘g}“ %RSD
13C-2,3,7,8-TCDF 1304 071 1330 491 1305 128 1374 179
13C11,2,3,7, 8-PeCDF 1350 123 1297 146 0976 293 1116 574
130.2,3,4, 7, 8-PeCDF 1113 089 1270 211 0933 256 1190 604
13C-1,2,3,4,7, 8-HxCDF 1056 143 1138 410 1.642 203 1343 214
Furan 13C-1,2,3,6,7, 8-HxCDF 1058 185 1LI33 345 1741 L1l 1379 284
13C-2, 3,4,6,7, 8-HxCDF 0905 251 0948 408 1040 138 1274 2.2
13C.1,2,3,7, 8, 9-HxCDF 0720 246 1086 342 1573 210 0930 324
13C.1,2,3,4,6,7, 8-HpCDF 0760 159 0835 441 1054 117 0824 220
13C.1,2,3,4,7, 8, 9-HpCDF 0518 615 0679 656 0458 307 0353 816
13C-2,3,7,8-TCDD 1021 184 1042 254 0992 151 1025 364
13C.1,2,3,7, 8-PeCDD 0983 192 0973 203 0530 272 0652 615
13C.1,2,3,4,7, 8-HsCDD 0915 044 0904 263 0953 091 0927 199
Dioxin 13C-1,2,3,6,7,8-HxCDD 0935 121 0940 231 1063 106 0964 198
13C.1,2,3, 4,6,7,8-HpCDD 0901 201 0895 319 0676 134 0829 251
1’C-0CDD 0654 548 0785 387 0346 174 0592 625
C11,2, 3, 4-TCDD 1043 426 0944 1370 1028 821 1066 268

ment, Pohang University of Science and Technology equipments of each facility were shown in Table 4.
have been certified so far, as the OTFD. Experimental
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Table 7. Recoveries of internal standard of the OTFDs

47 - el - 94 - 43 - A=Y

Compounds

A

B

C

D

Ist

2nd  3rd

1t

2nd 3d

1st

nd  3d

1st

2nd

3rd

13¢.2, 3, 7, 8-TCDF
C-1,2, 3,7, 8-PeCDF
C-2,3,4,7, 8-PeCDF
B¢-1,2,3, 4,7, 8-HxCDF
B¢-1,2,3,6,7, 8-HxCDF
13C-2,3,4,6,7, 8-HxCDF
13¢C-1,2,3,7, 8,9-HxCDF
13C-1,2,3,4,6,7, 8-HpCDF
BC-1,2,3, 4,7, 8, 9-HpCDF

92,7
927
90.5
86.5
88.5
899
96.8
B2.5
80.4

84.3
87.0
82.3
83.0
88.9
82.6
86.8
814
78.8

86.6
89.0
84.4
85.2
87.6
85.7
94.2
83.1
84.0

108.8
%0.8

105.7
102.1
103.7
120.3
123.4
117.6
117.2

103.8 99.3
918 8138
108.1 99.8
101.1 99.6
100.4 97.6
120.6 117.9
122.7 121.1
1151 113.1
1158 111.6

82.3
8.15
79.1
89.3
89.5
85.2
86.5
79.9
86.2

90.9
9.3
9.6
94.8
95.0
98.6
937
92.1
96.6

796 622
75.8
75.7
85.9
87.8
78.8
82.3
74.4
82.0

103.0
88.8
91.0
91.7
86.8
85.2
90.8
87.1

84.3
105.9
80.8
87.3
89.5
76.9
78.9
87.5
79.3

80.4
99.3
86.9
75.1
77.9
79.2
79.8
71.4
90.3

Dioxin

13C-2, 3,7, 8-TCDD
13C-1,2, 3,7, 8-PeCDD
13C-1,2, 3, 4,7, 8-HxCDD
BC-1,2, 3,6, 7, 8-HxCDD
13C-1,2, 3, 4, 6,7, 3-HpCDD
1C-0CDD

90.8
83.3
83.5
87.9
89.0
77.0

84.8
89.0
852
88.1
819
80.0

88.9
88.7
848
88.5
88.4
79.2

99.2
72.2
99.1
101.6
107.4
112.5

949 95.1
7.7 629
951 658
942 939
105.6 100.5
1139 103.7

82.8
100.0
83.8
88.3
85.4
96.9

83.3
113.9
90.7
89,1
94.7
86.4

75.2
94.9
85.1
86.2
85.3
944 979 967 99.1

101.3
113.6
100.6
103.5
106.2

99.2
112.4
94.7
97.0
101.5

95.5
115.0
98.1
100.2
102.7

FCI-1, 2, 3,4-TCDD

96.5

%90.9 882

62.4

623 101.2

101.0

96.2

99.0 89.9 87.8 923

Table 8. Concentration of 2, 3, 7, 8-substituted congeners of the OTFDs

A

B

C

D

Compounds
Ist

2nd

3rd Ist

2nd

3rd

1st

2nd

3rd

st

2nd

rd

2,3,7,8-TCDF
1,2,3,7,8PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7, 8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7, 8, 9-HxCDF
1,2,3,4,6,7, 8-HxCDF
1,2, 3,47 8,9-HCDF
OCDF

2.235

8.497

8.226

9.781
10.043
12.885
1.056
28.980
5.089

9.573

1.917
6352
5912
7.106
7.206
9.149
0.774

1.845 2.405
6.045 B.424
6.342 6.787
7093 8932
7.315 8.370
9.248 3.651
0.515 10.198

18.859 20.578 22.285

3.56%
5512

4.592 7.506
5.083 21.500

2930
8.218
7.743
8.712
8.747
3.455
12.296
19.092
5.491
16.658

3875 2735 2613
11389 4.204
6.944
5.240
9.093
12.381

9.481
10.580
10.621
3.159
13.044
19.533
7.379
19.387

26.658 24.134

4.199
9.206
3.698
9.274
12.645

1.520
2.739

5.637

3.064

7.651

6.327
16.651

1.797 2437
4.030 6953
3493 6127
4460 7.683
4.853 83570
6.947 11.567 7.720

1.950
4.310
4.067
5.153
5293

15.200 23.700 17.600
3713 4373
12147 54.167

3.257
32.633

Dioxin

1.007

8.487

19.746
66.120
41.108

2,3,7,8TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD

1.065
7.691

1.097 3.138
7.788 6.359

14.689 15.829 9.147
53.394 56.694 23.281
33.808 33.631 12.606

2.158

8.322

10.333
31.970
19.735

2384
10.461
13.235
44.740
25.814

0.790
2.031
21.425
67.557
39.033

1.828 1.177
7.093 3.125
20.208 10.945
59.150 38.353
37.882 22.539

0.700 0.899
6.733 8.683
6.280 S.707
23.833 36.100 30.367
10.867 17.767

0.877
8.050
7.537

14.333

1,2,3,4,6,7, 8-HpCDD
0CDD

714.56 519.83 524.18 22594 340.21 483.25 543,97 525.03 248.24 191.00 298.00 219.00
681.29 502.32 508.96 249.95 332.10 446,55 500.02 497.21 246.38 172.33 281.33 183.00

Total (PCDFs+PCDDs)

1620.6 1199.1 1216.8 630.48 838,17 11349 1242.1 1214.2 614.36 613.82 826.69 545.90

mean Con.,

1348.49 867.85 1023.54 662.14

* - : ND{Not Detected)

Analytical Science & Technology
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Table 9. Mean conc. and % RSD of 2, 3, 7, 8-substituted congeners of the OTFDs

681

Compounds

A

B

mean
€one

%RSD

mean
conc.

%RSD

mean
conc.

%RSD

mear
conc.

Z%RSD

Furan

2,3,7, 8-TCDF
1,2,3,7, 8-PeCDF
2,3,4,7, 8-PeCDF

1,2,3,4,7,8-HxCDF
1,2,3,6,7, 8-HxCDF
2,3,4,6,7, 8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7, 8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

1.999
6.968
6.827
7.993
8.188
10.427
0.782
22.806
4.717
6.723

104
19.2
18.0
194
19.6
20.4
346
23.7
258
36.9

3.070
9.344
8.004
9.408
9.155
3.422
11.846
20.303
6.792
19.182

24.3
19.0
17.1
10.9
13.9
12
12.5
85
16.6
12.7

2.289
3714
7.262
4.001
8.6673
10.451
0.000
22.481
0.000
0.000

29.2
22.7
24.9
280
10.3
342
0.0
23.2
0.0
0.0

2.061
5.098
4.562
5.765
6.239
8.745
0.000
18.833
378
69.422

16.2
316
304
294
32.6
283
0.0
233
14.8
66.8

Dioxin

2,3,7,8-TCDD
1,2,3,7,8PeCDD
1,2,3,4,7, 8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8, 9-HxCDD
1,2,3,4,6,7, 8-HpCDD
oCDD

1.057
7.989
16.755
58.736
36.182

586.188
564.194

43

5.4

15.8
11.2
11.8
19.0
18.0

2.560
8.381
10.905
33.330
19.385
349.799
342.869

20.0
24.5
19.3
324
34.1
36.9
28.8

1.265
4.083
17.526
55.020
33.151

439.078
414.539

41.5
65.2
327
27.3
278
3717
351

0.825
7.835
7.841
30.100
14.489
236.000
212.222

13.2
12.8
221
204
23.9
235
283

Table 10. TEQ concentration of 2, 3, 7, 8-substituted congeners of the OTFDs

A

B

Compounds

1st

2nrd

3rd

1st

2nd

3rd

1st

2nrd

3rd

1st

2nd

3rd

Furan

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7, 8-HxCDF
1,2,3,6,7, 8-HxCDF
2,3,4,6,7, 8-HxCDF
1,2,3,7, 8, 9-HxCDF
1,2,3,4,6,7, 8-HxCDF
1,2,3,4,7,8,9-HxCDF
OCDF

0.000
0.000
0.003
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
(.002
0.001
0.001
0.000
0.001
0.000
0.000
0.000

0.000
0.000
0.003
0.001
0.001
0.000
0.001
0.000
0.000
0.000

0.000
0.000
0.003
0.001
0.001
0.000
(.001
0.000
0.000
0.000

0.000
0.000
0.003
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.003
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.001
0.000
0.000
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.000
0.001
0.000
0.000
0.000
0.000

Dioxin

2,3,7,8-TCDD
1,2,3,7, 8PeCDD
1,2,3,4,7, 8-HxCDD
1,2,3,6,7, 8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7, 8-HpCDD
QCDD

0.001
0.003
0.001
0.005
0.003
0.005
0.000

0.001
0.003
0.001
0.004
0.002
0.004
0.000

0.001
0.003
0.001
0.004
0.002
0.004
0.000

0.002
0.002
0.001
0.002
0.001
0.002
0.000

0.002
0.003
0.001
0.002
0.001
0.002
0.000

0.002
0.004
0.001
0.003
0.002
0.003
0.000

0.001
0.001
0.002
0.005
0.003
0.004
0.000

0.001
0.003
0.002
0.004
0.003
0.004
0.000

0.001
0.001
0.001
0.003
0.002
0.002
0.000

0.001
0.002
0.001
0.002
0.001
0.001
0.000

0.001
0.003
0.001
0.003
0.001
0.002
0.000

0.001
0.003
0.001
0.002
0.001
0.002
0.000

Total (PCDFs+PCDDs)

0.023

0.019

0.019

0.015

0.018

0.022

0.021

0.022

0.014

0.010

0.015

0.013

mean TEQ Con.

0.020

0.018

0.019

0.013
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Table 11. Recovery range and TEQ concentration of the OTFDs

A B C D
Ist 77.0-96.5 62.4-123.4 79.1-101.1 85.2-113.6
Recovery (%) 2nd 78.8-909 62.3-122.7 26.4-113.9 76.9-112.4
3rd 80.8-94.2 62.9-121.1 74.4-99.0 71.4-115.0
TEQ- Ist 0.023 0.018 0.021 0.010
concentration 2nd 0.019 0.021 0.022 0.015
(ng-TEQ/Nm?’) 3rd 0.019 0.022 0.014 0.013
3.2. Quality control for 4 institution was shown in Table 10. TEQ concen-

We reported the results of quality control test per-
formed in 1999. Four institution certifed in 1998 sampl-
ed flue gases at stack of M incineration facilitly and
analyzed dioxins by Official Methods of Air Pollution.

3.2.1. Sampling ability of dioxins
Results of dioxins sampling were shown in Table 5.

3.2.2. Analysis ability of dioxins

(1) Relative response factors of calibration standard

Relative response factors of calibration standard were
shown in Table 6.

(2) Recoveries of internal standards

The recoveries of internal standards were shown in
Table 7. The recovery range of institution A was 70.0-
96.7%, Institution B was 62.3-123.4%,‘ Institution C
was 74.4-113.9%, Institution D was 71.4-115.0%. In-
stitution B exceeded the recovery of 1*C-2,3,4,6,7, 8-
HxCDF and *C-1, 2,3, 7, 8,9-HxCDF slightly.

(3) Concentration of 2, 3, 7, 8-sustituted congeners

The concentration of 2, 3, 7, 8-substituted congeners
for 4 institution was shown in 7able 8. Institution C did
not detect 1,2,3,7,8,9-HxCDF, 1,2,3,4,7, 8, 9-HpCDF
and OQCDF. Institution D did not detect {, 2, 3,7, 8, 9-
HxCDF.

Mean concentration and % relative standard devia-
tion for 4 institution were shown in Table 9.

{(4) TEQ Concentration of 2, 3, 7, 8-substituted
congeners

TEQ concentration of 2, 3, 7, 8-substituted congeners

trations were silimar, but a little lower in institution D.
Conclusions

The following results could be drawn from the qua-
lity control study performed in 1999 for 4 institution
certifed in 1998.

The isokinetic coefficients, the parameter for evalua-
tion of dioxins sampling ability were excellent for all
four institutions. They were 100.9%, 102.4%, 102.1%
and 99.2%, respectively.

The parameters for evaluation of dioxins analysis
ability were good for all 4 institutions. But institutions
C and D showed low senstivity for high chlorinated
dioxins and institution B exceeded the range of reco-
very slightly.
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