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Abstract: This research was designed to investigate the formations of hazardous air pollutants in the MSWs
pyrolysis-gasification-melting process. In this survey, PCDDs/PCDFs (polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofuran) were investigated in the two facilities (A and B facilities). In A facility, the
PCDDs/DFs concentrations were 0.88, 2.29, 0.16 ng I-TEQ/m? respectively on the secondary incinerator, boiler
and stack. In B facility, the PCDDs/PCDFs concentrations were 0.22, 0.05 ng I-TEQ/m’ respectively on the
pyrolysis-gasification-melting furnace and stack. The concentrations of PCDDs/PCDFs increased due to resynthesis
during cooling process in the both facilities. High concentrations of PCDDs/PCDFs isomers were founded as
2, 3,4,7, 8-PeCDF,2,3,4,6,7,8-HxCDF and 1,2,3,6,7,8-HxCDF orderly in A facility, and 2, 3,4, 7, 8-
PeCDF, 1, 2,3, 7,8-PeCDD and 2, 3,4, 6,7, 8-HXCDF orderly in B facility.
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Fig. 1. Schematic diagram of pyrolysis-gasification-melting process systems.

Table 1. Parameters of the sampling site

Sampling site Temp. 0, CO, NOx H,O HCI Dust .
(°0) (%) (%) (ppm) (%) (ppm)  (mg/Sm’)
Secondary incinerator 879 6.1 7.4 37 254 124.6 1198
A facility Boiler 184 4.4 14.7 99 17.9 167.3 1032
Stack 108 9.7 6.3 28 16.1 35.6 25
B facility ;};rlzlny;lfs: fj;;sca“o“/ 1027 34 15.5 15 298 2652 10651
Stack 40 3.9 9.5 10 15.0 55.1 1780
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Fig. 2. Procedure for PCDDs/DFs analysis.

Table 2. GC/MS analytical conditions for PCDDs/DFs

Parameters Conditions

HRGC/HRMS
Injector temperature

Autospec Ultima, Micromass

250°C

DB-5 (60 m><0.25 mm ID><3.0 um)
10°C/min 3°C/min

100°C(3 min)—200°C(3 min)— 265°C

Column

Oven temperature

(15 min)
Carrier Gas He, 2.5 ml/min
Injection Mode Splitless
Ionization El, 36eV
lon Source 260°C
Resolution 10,000
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~!C-labeled PCDD/DFs surrogate Standard

* Washing with water and dewatering

« Elute with 150ml hexane

* Elute with 150ml 1:1 DCM:hexane
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Fig. 3. Dioxin concentration in the facilities.
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Fig. 4. Distribution of dioxins isomers in the A facility.
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Fig. 5. Distribution of dioxin isomers in the B facility.
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