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v ash from municipal waste

Gon Ok, Hyun-Jin Suk, Sung-hee Ji, Hyo-Bang Moon and Hyup-Hee Lee

Faculty of Earth Environmental Sciences, Pukyong National University
Nam-gu Daeyeon3-dong 599-1, Pusan 608-737, Korea

To investigate formation-and behavior of PCDDS/DFS in MSWIs, we collected and -analyzed
fly ash at each process -boiler inlet, outlet, SDR outlet and bag filter outlet.

Variation of efficiency for dioxins in fly ash was appeared ih order- of hoiler outlet > bag
filter outlet > SDR outlet > boiler inlet. The highest concentration in boiler outlet showed the
formation of dioxins causing by a sufficient reaction temperature with metal catalysis and
retention time of fly ash in subsequent processing(boiler, bag filter etc). Congener distribution
of dioxins in fly ash represented that OCDD had the highest value in the casé of PCDDs and
HpCDF in the case of PCDFs. Therefore, to inhibit the resynthesis of dioxins and to solve
dioxins problems in MSWIs, it is the most important to achieve ZA(inhibition of Activity and
capac1ty of Absorpt1on Adsorption) by 2T element(quenching Temperature and retention

Time of ny asn/ in SUDSeC]UEI’It “treatment facilities.
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Fig. 1. Incinerator pro-section and sampling location of fly ash samples.
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Fly ash(10g) ‘ ' .
E Na:SOy anhydrous
. L. . e PRRUNN tia o 10%AgNOs - Silica gel 0.5g
Soxhlet extration( 1 oluene suumk |- Silica gel 0.15¢
- - 22%H:S0; — Silica gel 1.0g
Rotary Evaporator - 44%H:50; - Silica gel 0.75g
. - Silica gel 0.15g
n—-Hexane 10mf ‘ - 2%6KOH - Silica gel 0.5¢
) Silica gel 0.15g
Internal standard |- Glass wool
BC-PCDDs/DFs each 5ng .f ﬂ
Silica gel Multi-Column Cleanup
g— Naz504 anhydrous
Alumina Column Cleanup l S
- Alumtna 10g activated
Alumina(neutural, activated I) _ at 600 for 24hours
Ist: 0.2% CH3Cly/n-Hexane 52mé i R
] - Glass wool
2nd: 2% CHiCly/n-Hexane 72m ] a
[
3rd: 5096 CHsCla/n-Hexane 82mé \J
3rd fraction KD condensation 1004
GC/MS
Fig. 2. Flowchart of sample analysis and cleanup column.
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(34, F451) 27 columndl FY3t 0.2%- HA A4 &% 3 HRGC/HRMSZ 2413t oh*,
52 ml, 2%-72 ml, 5096-80 m{] Dichloromethane/ B dFeA ApgE BNy € EMEAS
n-Hexane 402 &EA|71 & A WA fraction Table 1o YeERAAT

Table 1. Analytical Condition of GC/MS.

GC/MS @ HP5850GC - JEOL SX102MS

1. 4~6 PCDDs/DFs
Column @ SP-2331, 60m X 0.32mn X 0.2xm
Column temp. : 140C(1min) — 200C(10C/min) — 260 C(3.5C/min, 13min)

VRLENE el 2.0 L/mn, 1amin/

Injector temp. : 260T, Interface temp. : 260C, Chamber temp. : 260C

. 78 PCDDs/DFs
Column : T)R—‘—-\ 0mM X 0.32mm <0, ‘7qum

Ol

Column temp. : 140 C(Imin) — 220°C(20°C/min) — 310C(8C/min, 2min)
Injector temp. : 260°C, Interface temp. : 280°C, Chamber temp. @ 280C

Carrier gas : He Ionization mode : EI Ionization current : 600zA Electron energy © 10kV  Resolution : 7000~-1000C
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Table 2. Concentration ratio of PCDDs and PCDFs.
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Boiler inlet Boiler outlet SDR outlet Bag Filter outlet
TCDD/TCDF 1851 6.99 6.59
PeCDD/PeCDF 2.38 1053 441 3.7
HxCDD/HxCDF 462 337 2.25 1.86
HpCDD/HpCDF 245 143 1.90 2.01
OCDD/OCDF 0.25 0.43 0.75 0.68
Total PCDDs/Fs 1.14 1.01 1.83 1.74
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Fig. 3. Variation of efficiency of total PCDDs/DFs and total TEQ.
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Table 3. Distribution of temperature for each process.

Process Site Temperature rangé
. inlet 520 ~ 592C
Boiler
outlet 180 ~ 210TC
SDR inlet 194 ~ 218T
Treatment facilities Bag filter inlet 187 ~ 205C
Bag filter outlet » 159 ~ 174C
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Fig. 4. Variation of efficiency for PCDDs/DFs.
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Fig. 5. Percentage of concentration for PCDDs/DFs congeners at each process.
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Fig. 6. Percentage of concentration for 2,3,78-substituted PCDDs/DFs at each process.
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