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Application of Chlorobenzenes for Monitoring Dioxins in Exhaust Gas from Waste Incinerators
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Abstract

In this study, we focused on chlorobenzenes, which are known precursors of dioxins in waste incin-
erator flue gases, as a possible alternative to direct measurement of dioxins for monitoring purposes.
Because the concentrations of chlorobenzenes are much easier to measure than those of dioxins, we
examined whether chlorobenzenes can be used as an index for continuous measurement of dioxin
levels at existing old, new, and advanced waste incinerators, employing an analyzer originally de-
signed for dioxin precursor analysis. The analyzer demonstrated excellent performance in measuring
dioxin precursors in long-term operation, and the correlation between the concentrations of chlo-
robenzenes measured by the proposed method and dioxin concentarations measured by the conven-
tional method showed that the chlorobenzenes provide a reliable index of dioxin concentrations, es-
pecially at relatively high concentrations in the range up to approximately 1.0 ng-TEQ/m3N, which are
typically emitted from superannuated and conventional-type incinerators. Continuous measurement
of this index thus allows comprehensive control of dioxin emissions from waste incinerators.
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Fig.1 Schematic diagram of a dioxin precursor analyzer designed
by the authors.
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Table1l Analytical conditions of the dioxin precursor analyzer

Measurement cycle period 60min./cycle
(1) Concentration condition
Material of concentration tube TENAX TA
Concentration temperature 100°C
Heating and recovery temperature 270°C
Concentration gas flow rate 30 ml/min.

(2) GC condition
Column temperature
Column type
Carrier gas and flow rate
(3) ECD condition
Discharged gas
Dopant gas
Cell temperature

50°C, 10°C/min, 200°C, 16°C/min, 270°C
UA5-60M-0.25F 60m x0.25mmID x 0.25 pm
He, 1.5ml/min.

He 30 ml/min.
Xe 3%/He balance
330°C
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Fig.2 Schematic diagram of incineration plants and a sampling point of the dioxin precursor analyzer.

Table2 Determination coefficients between concentrations of dioxins
and those of chlorobenzene isomers in the exhaust gas from
the conventional waste incinerator

Dioxins
Chlorobenzenes

Converted to TEQ

Oz conc. 12%
Monochlorobenzene N.D.* N.D.
1,4-dichlorobenzene N.D.* N.D.
1,2,4-trichlorobenzene 0.97 0.91
1,2,4,5-tetrachlorobenzene 0.76 0.66
Pentachlorobenzene 0.88 0.80
Hexachlorobenzene —** -

*. Not detected.
**. Not quantitated.
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Fig.3 Relationship between concentrations of chlorobenzens (at 0212%) and dioxins in the exhaust gas from the conventional waste
incinerator®. (a) Chlorobenzenes(3-5 Cl-sum). (b) 1,2,4-trichlorobenezene.
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Fig.4 Time profile of the estimated dioxin concentration in the exhaust gas from the conventional waste incinerator.
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Fig.5 Relationship between concentrations of 1,2,4,5-tetrachlorobenzene and dioxins in the exhaust gas from the newly installed waste
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Fig.6 Regression error of the estimated dioxin concentration in
the exhaust gas from the newly installed waste incinerator.
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