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Abstract: This study was carried out to investigate the distribution characteristics of persistent organic pollutants
in incineration residues at industrial waste incinerators and municipal solid waste incinerators, which were
analyzed by the official analytical method for the endocrine disrupting chemicals and the waste. Seven of 12
persistent organic pollutants were quantitatively analyzed by GC-MSD (SIM-mode). Hexachlorobenzene was
detected in 21 samples among 44 incineration residues. The level of hexachlorobenzene was 0.132-8.138 ng/
g in incineration residues, 0.195-5.765 ng/g in fly ash at industrial waste incinerators, 0.270-1.828 ng/g in bottom

ash and 0.154-50.643 ng/g in fly ash at municipal solid waste incinerators, respectively.
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Table 1. POPs by Stockholm convention and restrictive domestic data

Toxic Chemicals

Chemicals Specific Exemption Control Acts
Aldrin Insecticide Ban(‘99)
Chlordane Insecticide, Termiticide, Plywood adhesive Ban(‘99)
Dieldrin Insecticide, Termiticide, Plywood adhesive Ban(‘99)
Endrin Insecticide, Termiticide, Plywood adhesive Ban(‘99)
Heptachlor Termiticide & Wood treatment Ban(‘99)
Mirex Termiticide Not registered
Toxaphene Termiticide Ban(‘91)
Hexachlorobenzene Intermediate Not registered
PCBs Equipment in used Ban(‘96)
DDT Disease vector control & Intermediate Ban(‘91)

Dioxin, Furans Intermediate

Guideline for Dioxin
Emission(‘97)
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Fig. 1. The molecular structure of POPs.
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Fig. 2. Calibration curves of POPs.
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Table 2. Recovery, RSD and detection limit of solid wastes

(Unit: ng/g)

Materials Re((i;:\)/ery RSD Ditie;:ilton
Hexachlorobenzene 80.85 5.587 0.130
Aldrin 88.82 4.859 0.192
Dieldrin 76.37 10.154 0.350
Endrin 86.12 11.575 0.349
Heptachlor 69.23 12.196 0.951
Trans-chlordan 104.28 17.014 0.124
Cis-chlordan 86.13 3.623 0.349
o,p-DDD 77.13 16.666 0.263
p,p-DDD 76.52 4.669 0.327
o,p-DDE 81.78 4.819 0.288
p,p-DDE 83.84 9.684 0.294
0,p-DDT 79.78 8.765 0.735
p,p'-DDT 74.44 9.001 0.190
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Fig. 2. Continued.
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Table 3. Analytical condition of POPs by GC/MS
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Table 4. The selected ions for POPs

Instrument e Agilent 6890/5973 (U.S.A) Materials Selected ions Confirm ions
Column ® DB-5 (30 mx0.25 mmx0.25 pum) Hexachlorobenzene 284 286 249
© 50°C(1 min), 10°C/min, 280 °C, post- Aldrin 263 265 66

Oven Temp. . PR
run 5 min Dieldrin 79 263 277
® Injection port temp : 250 °C Endrmh] 263 81 265
GC Condition ® Injection mode : splitless Heptachlor 272 100 274
o Carrier gas : He (99.999%) trans-Chlordane 375 373 237
— cis-Chlordane 375 373 237
e Jonization Voltage : 70 eV 0,p-DDD 235 237 165
MSD Condition® Source Chamber Temp : 280 °C p,p-DDD 235 237 165
® Method : EI- Selected Ion Monitoring 0,p-DDE 246 318 317
p.p-DDE 246 318 317
-DDT 235 237 165

H 259 EAFA AHEH o]|EL Fio 49 Z+zt 0.p
X 'IT-’] == ] 1 =1 ] = [} ] e p,p-DDT 235 237 165
LR ST p.p-DDT-1C,, 247 249 177
HCB-"Cq 290 292 288
32. AIAE AZER| Phenanthrene-d; 188
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Fig. 3. Total ion chromatogram of solid waste incinerator.
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Fig. 4. GC-MSD extracted ion chromatograms of solid waste incinerator.
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