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Characterization of Toxic Pollutants in Ash and Flue Gas
from Gasification Incinerator of Waste Tires
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Abstract

The problem of disposing of huge quantities of used tires is of growing concern to every country.
As an economical solid waste management, a gasification followed by incineration process was app-
lied to scrap tires to recover heat and to reduce waste volume for final landfill disposal. The
gasification temperature, combustible and non-combustible gasified products and possibly produced
air pollutants were predicted by changing equivalent mole ratios of carbon to oxygen by a chemical
equilibrium model. For a risk assessment of ash toxic pollutants including heavy metals and toxic
organics were thoroughly analyzed. Gasification bottom ash contained much more toxic organic
compounds than fly ash, whereas fly ash contained higher concentration of heavy metals such as
Pb and Cd. Pretreatment or secure landfill technology is suggested for a safe management of ash
produced from the gasification incinerators.
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B 1. Elemental Analysis Result of Waste Tire?

Composition | C | H| S | O | N |Ash] Moisture

Weight(%) |81.5(7.5|15}25(23/4.0 1.2
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8 2. Temperature profile predicted with varying
equivalent ratios in the gasification of wa-
ste tires.
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2% 3. Combustible gases concentration profile
predicted with varying equivalent ratios in
the gasification of waste tires.
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T3] 4. Noncombustible gases concentration pro-
file predicted with varying equivalent ratios
in the gasification of waste tires.
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13| 5. Possibly produced air pollutants concentra-
tion profile predicted with varying equival-
ent ratios in the gasification of waste tires.
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E 2. Leachability Test Result for Heavy Metals

(unit : ppm)
Heavy Metals Pb [Cd| Cr | Cu
Korean
1 |061]05] 3
Standards?
Korean Test Gasifier
Method Bottom Ash | 0.036 .1 |NDY|0.02

Stack
Fly Ash | 247 |565|ND |0.05

EPA
Standards® | 5 1| 5|10
EPA Test Gasifier
Method Bottom Ash 4.9710.180.11(4.07

Stack
Fly Ash 2855 |4.46(0.20|0.03

“Maximum allowable concentration for landfill Treat-
ment
*Not detected

¥ 3. PAH concentration Measured in Bottom and

Fly ash
(unit : ug/g)
Gasifier Stack
PAH Compounds
Bottom Ash | Fly Ash
Phenanthrene 320 33
Fluoranthene 240 2.2
Pyrene 250 20
Benz(a)anthrenne 165 0.7
Chrysene/triphenylene 73 23
Benzo(a)pyrene 650 42
Perylene 320 9.7
Benzo(ghi)perylene 270 56
Total PAH 2,288 30.0
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. Gas Chromatogram of Benzene Extract of Gasifier Bottom Ash Generated from Waste Tire Gasifica-
tion/Incineration. Peak Identification: ‘benzothiazole, 22,4-dimethylquinoline, *phenanthrene, “fluore-
none, *phenyl-naphthalene, ‘phenylbenzothiazole, “fluoranthene, ®pyrene, *11H-benzo(b)fluorene, “hexa-
noic acid dioctylester, “benz(a)anthracene, “chrysene/triphenylene, ®benzo(a)pyrene, “perylene, *benzo
(ghi)perylene.

2% 7. Gas Chromatogram of Benzene Extract of Stack Fly Ash generated from Waste Tire Gasification/In-
cineration. Peak Identification: ldentified numbers are the same as in 2% 6. Unidentified peaks
are not included.
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