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A Comparative Study on Dioxin Analysis

Sam~-Cwan Kim, Dong-Hoon Lee” and Kil-Chul Lee
National Institute of Environmental Research(NIER), Waste Research Department
Eunpyung-gu Bulkwang-dong 613-2, Seoul 122-040, Korea
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The dioxin emission from MSW(Municipal Solid Waste) incinerator is one of social problems
in each countries due to its toxicity. But, dioxin analysis requires highly-skilled analysis
technology to determine the nanogram-to-picogram levels of dioxin emitted from the stack.

In this study, the sampling, the pretreatment, the GC/MS analysis and the TEQ evaluation
methods for dioxins and furans used in several countries were reviewed to find out the
characteristics of the methods of each countries and the differences of TEQ values.

Dioxin concentration can be differently assessed since the sampling, the pretreatment and
the TEQ evaluation methods are different with countries. It might be ‘also one problem to
directly compare the dioxin concentration of one country to that of the other countries because
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there is no standardized method in the worl

analysis method.

. HRGC/HRMS(High Resolution Gas Chromatograph/High Resolution Mass Spec—

trometry), Dioxins and Furans, TEF(Toxicity Equivalency Factor), TEQ{Toxicity
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Equivalents as 2,3,7,8-TCDD).
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1. Dioxin Sampling System in Korea.
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Fig. 2. Flow Chart of Dioxin Analysis in Korea.
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Table 2. Comparison of Dioxin Sampling Methods in Each Countries
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Table 3. Cleanup Methods used in Dioxin Analysis
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Table 4. Comparison of Cleanup and GC/MS Analysis Method in Several Countries
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Table 5. Numbers of Overlapped Peaks by GC columm.
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2,3,4,7,8-PCDF 23478-/12,489-/1,26,19-/12369- -
12.378-PCDF - 12,378-/1,2348-

1,2,34,7,8-HCDF

1,2,34,78-/123,46,7-

1,2,34,78-/1,2,34,79-
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Table 6. Examples of TEF used in TEQ Assessment.
FEadon ‘87 US.EPA '87 Nordic '83 International
2,378~ 1 1 1 1
TeCDDs
others(21) 0 0.01 0 0
1,2,3,7,8- 1 05 05 05
PeCDDs '
) others(13) 0 0.005 0 0
1,2,34,7,8-
1,2,3,6,7,8—- 0.033 0.04 0.1 0.1
HxCDDs 123789
others(7) 0 0.0004 0 0
1,2,3,46,78~ 0 0.001 0.01 0.01
HpCDDs
other(1) 0 0.00001 0 0
OCDD(1) 0 0 0.001 0.001
2378 0.33 0.1 01 0.1
TeCDF's
others(37) 0 0.001 0
1,2,378~ 0.01 0.06
PeCDFs 234778~ 033 01 05 05
others(26) 0 0.001 0
123478~ 0.021
1,2,36,7,8~ 0
L CDES 23780 0 0.01 01 0.1
2,346,713 0 ‘
others(12) 0 0.0001 0 0
1,2346,1.8- 0 0.001 001 001
HpCDFS 11213)417)8;9“
others(2) 0 0.00001 0 0
OCDF(1) 0 0 . 0.001 0.001

"3 US. EPA ‘89 Al4E International A5 =4,
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Appendix A. Dioxin Sampling System in Several Countries
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Fig. A—2. Dioxin Sampling System in German.
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Fig. A—3. Dioxin Sampling System in Japan.
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Appendix B. Pretreatment Methods of Dioxin in Several Countries
Al 8 A 3
< XAD-2 | 100;&4 WAREEZ Ho}
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L I ]
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v s % |55 o e
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R - Al Az
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A8 dug st e )5
Ay, 1g
H,SO/A )74, 4g - 20mn x 230mm
A7A 1g
NaOH/d 2|7}, 2g
A7t 1g
< n-#4F Omd
CALTAE BE
SGEu AHIFelE T .
FEaIE . 2heD. by *Znll6ad) 158
e ’ ’ g E 2e] )
< 0.5% dgAF2o|=/m-=4} 120me
— 35/ HeEd g2 gol=/n-H4k 120m
A7V E B3 05m
Mg/ MelolE %%‘aiu}ﬁza}]ﬁ}
< AX-21 BAE/A0]E 545 2em -Ont 13) ¢ wAE 2]
el
. gl nuEE 559
6 e FEZao|=/n-AAL 2mf
501 ﬁﬂxi ot ol E, 12me
AP A5E FF A
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v o= -50C, S
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A7l A8 M= akonn oo
ea/res F5, 200ul
< IAFE5AE WREFED, 20u(PCr-1234-TCDD 5 2%, 2zt 10ng)
GC/MS £4 208 59

Fig. B—1. Pretreatment Methods of Dioxin in US.A.
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Fig. B—2. Pretreatment Methods of Dioxin in German. (VDI 3499 Part 2, Filter/Condenser Method)
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Fig. B—3. Pretreatment Methods of Dioxin in Japan (‘973 29).



