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Abstract

O There has been increasing demand for the monitoring of dioxins or dioxin alternative
compounds for the daily management of flue gas exhaust in municipal solid waste incinerators
(MSWI). The important thing for measuring alternative compounds is to employ the method
that is easy, quick and cost effective with having accuracy suitable for the aim of monitoring.
In this study, concentration of organic halogen compounds (OXg) determined by an overall
measurement method was used as such a useful alternative index of dioxins. The flue gas
index was applied to real flue gas samples in MSWIs for investigating the relationships
between dioxins and OXg. Further, the study was extended to investigate the response of
dioxins and OXg to operational factors of a flue gas cleaning equipment. The results showed
that there were good correlations (r: 0.8-0.9) between dioxins and OXg despite big differences
in their concentrations, and that both dioxins and OXg exhibited similar change for activated
carbon dose as an operational factor. Consequently, OXg had the ability to be a useful index
for the management of dioxins in low concentration levels about 0.01-0.1ng-TEQ/m?®y.

Key Wordsl] summary organic halogens, alternative compound, dioxins management,
MSWI, flue gas
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Tab.1 O An example of contribution ratio (%) of each compound to the chlorine amount determined as OXg

Tab.2 00 Dioxins and OXg measurement data of flue gases in the semi-continuous incinerator

Compound Gaseous [0 Drain0  Total
1, 2-Dichlorobenzene 0.08 0.00 0.08
1, 3—-Dichlorobenzene 0.19 0.45 0.64
1, 4-Dichlorobenzene 0.27 0.60 0.87
1, 2, 3-Trichlorobenzene 0.05 0.00 0.05
1, 2, 4-Trichlorobenzene 0.28 0.00 0.28
1, 2, 5—Trichlorobenzene 0.35 0.00 0.35
1, 2, 3, 4-Tetrachlorobenzene 0.30 0.00 0.30
1, 2, 3, 5-Tetrachlorobenzene 0.18 0.00 0.18
Pentachlorobenzene 0.08 0.00 0.08
Hexachlorobenzene 0.00 0.00 0.00
Sum of chlorobenzenes 1.8 1.1 2.9
2, 4-Dichlorophenol 0.01 0.45 0.46
2, 5—Dichlorophenol 0.06 0.64 0.70
2, 4, 5-Trichlorophenol 0.03 0.00 0.03
2, 4, 6-Trichlorophenol 0.00 0.00 0.00
Pentachlorophenol 0.00 5.5 5.5
Sum of chlorophenols 0.10 6.6 6.7
1, 1, 1-Trichloroethane 4.4 0.00 4.4
Carbon tetrachloride 12 0.00 12
Trichloroethylene 24 0.00 24
Tetrachloroethylene 11 0.00 11
Sum of aliphatic halogenated compounds 51 0.00 51
Total contribution ratio 53 7.6 61

Tempe- | Activated Ratio of Addition | Gas Dioxins concentration OXg
Run| rature |carbon dose | primary air to of cooling (ug—Cl/m3 @
No.| (°C) | (mg/m3y) | secondary air | residues | water |(ng/m>yN@12%O02) | (ng-TEQ/m?3y)? | (ng-TEQ/m3y) P 12%02)

1] 164 61 60 4 Added [Ireated 5.7 0.0035 0.069 92
pit water
2 183 71 O O O 27 0.25 0.27 80
3 196 82 O O O 41 0.27 0.34 170
4 165 45 O O O 6.6 0.0062 0.058 100
5 180 54 O O O 14 0.036 0.13 130
6 198 57 O O O 53 0.41 0.42 96
7 179 80 O O O 29 0.27 0.28 150
8 180 120 O O O 17 0.074 0.16 130
9 181 62 O Not added| O 20 0.19 0.22 150
10 181 148 O O O 13 0.067 0.13 100
11 181 200 802 Added O 15 0.058 0.14 95
12 181 69 703 O O 13 0.054 0.13 85
13 182 151 O O O 18 0.097 0.17 84
14 181 140 604 O O 12 0.057 0.12 92
15| 182 85 O O Tap 15 0.063 0.12 110
water
16 182 155 O O O 21 0.087 0.18 110

a: Numbers below the detection limit were calculated to be zero.
b: Numbers below the detection limit were calculated to be one-half of the limit.
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