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Abstract

The incineration process has commonly used for wastes amount reduction
and thermal treatments of pollutants as the technologies accumulated.
However, the process is getting negative public images owing to matter of
hazardous pollutants emission. Specially dioxins became a main issue and is
mostly emitted from municipal solid wastes incineration. In this reason,
pyrolysis/gasfication/melting process is presented as a alternative of
incineration process. The pyrolysis/gasfication/melting process, a novel
technology, is middle of verification of commercial plant and development
of technologies in Korea. But the survey about the pollutant emission from
the process, and background data in these facilities is necessary. So in this
survey, it 1is investigated that the behavior of dioxins in three
pyrolysis/gasfication/melting plant (S, T, P) of pilot scale.

In case of S plant, concentration of dioxins shows high at latter part of
cogenerated boiler and stack which are operate on low temperature
conditions than a latter parts of pyrolysis and melting furnace which are
operate on high temperature condition. Concentration of gas phage dioxins
had increased after combusted gas passed cogenerated boiler and this is
attributed to react of precursor materials such as chlorobenzene and
chlorophenol.

Concentration of dioxins in T plant showed lower levels at latter part of

cooling equipment which are operate with water spray type on low
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temperature conditions than a latter parts of gasfied melting furnace which
are operate on high temperature condition. Removal efficiency of dioxins at
gas treatment equipment was 78.8 %.

Concentration of dioxins in P plant was low at latter part of SDA/BF which
is operate at low temperature conditions than a latter parts of pyrolysis
gasfied chamber which are operate at high temperature condition. Removal
efficiency of dioxins of SDA/BF was 85.9 % and therefore, it showed high
efficiency at those of stoker type incineration facility. However, concentration
of dioxins which emitted at high temperature condition were low in three
facilities and satisfied present standard emission level of dioxins.

To consider the distribution ratio of dioxins, particulate phase dioxins at S
and P plants showed similar ratio with which shows in current stoker type for
middle scale domestic waste incineration facility. It is necessary to continuos
monitoring the ratio of distribution of dioxins in T plant in because ratio of gas
phage dioxins showed high.
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Table 1. Facilities of ordering the pyrolysis/gasification melting process plant in Korea

Position Capacity Budget(Won)  Propeling period Current Progress
Yangsan 200ton/d 627x10% 2003.8~2007.8 Designing plant
Yangju 100ton/d X 2 880%10°% 2000.7~2007.12  Performing project
Goyang 300ton/d 945%x10° 2004.3~2008.3 Plans project
Chunchun 100ton/d 450x10°% 2004.3~2008.3 Plans project
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Table 2. The present technology state of pyrolysis/gasification melting process in Korea

e Survey
Devel f .
evelopment of technology Facility period Agency
Syngas recovery and material recovery by |Combustible -
combustible wastes gasification process wastes 2000~2003 KIER
5ton/d
Melting system by using Brown gas hazardous 2001 ~2003 ENE Co.
wastes
Pyrolysis/gasification melting process for Ston/d
treatment of combustible wastes Combustible |2002~2003 IAE
wastes
. . 5ton/d
Xg;(t:i; . pyrolysis/melting  process  for combustible 12001~2004)  CNGN tech Co,
wastes :
. . 10kg/hr
Eﬁ)csl%vt?ivewaste treatment process with Hospital 2001 ~2004 KIER
wastes
. 250kg/h
Is-;c;sgrtlalby% laglrigardous wastes treatment Hospital 2001 ~2004 Junju Univ.
wastes
Fluidised Bed Pyrolysis and a melting Ston/d 2001 ~ 2004 KIER
incineration for Sewage Sludge Sewage
Sludge
Wastes Pyrolysis/gasification melting Ston/,d_ 2003~2005|  Ftten Svs. Co
process for melting product and syngas Nanlapa! ys. L0.
solid wastes
Pyrolysis/gasification melting process for Ston/d
treatment of combustible wastes Industrial 2000~2005 IAE
wastes
Pyrolysis/melting system for combustible Ston/d
wastes combustible |2001~2005 KIMM
wastes
Recycling syngas by partial combustion of | combustible -
combustible wastes wastes 2003~2006 KIER
Pyrolysis/gasification melting process for |hazardous _ . :
treatment of wastes including asbestos wastes 2004~2006 Junju Univ.
Verification of hospital & hazardous wastes |hazardous -
pyrolysis /melting process by plasma wastes 2004~2006)  Young Eng. Co
Verification of wastes pyrolysis /melting 50t0n/d. 2004~ 2006 IAE
system for syngas product Industrial
wastes
Recovery of syngas & melting productin e
pyrolysis/melting process 2005~2008)  Daewoo Co.
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Table 3. HRGC/HRMS analytical condition of Dioxin (PCDD/PCDF)

Parameters Conditions
Column DB-5ms(60m X 0.25mm ID X 0.2um)
Oven temperature TG 0y s 260t 25min)
Injection Method Splitless
Injector 260°C
Carrier gas He, 20psi

Ionizing Mode
Resolution

Ion Source Temp.
Interface Temp.

Electron Energy

Acceleration

Electron Impact, Selective Ion Monitoring
Above 10000(at 10% valley)

2710 C
260 T
32-34 eV
7500V

Table 4. Composition of waste used in this study

Plant Composition Moisture(%) Volatile(%) Ash(%)
Waste 39.81 47.15 13.03
Char 44.76 33.27 21.97
S Ash 23.90 10.61 65.49
Slag 1.11 0.02 98.87
T Waste 52.82 41.21 5.97
Slag 3.71 0.04 96.26
p Waste 8.83 83.62 7.55
Slag 3.32 0.04 96.64
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Table 5. Air Pollutants concentration in pyrolysis/gasification/melting process of

the S Plant

sampling site Temp| Oz | CO; | CO* |[NOx|SOx"|H,0| HF | HCl | Dust |Dioxin conc.
(V) {(%)| (%) |(ppm)|(ppm)|(ppm)| (%) | (ppm)| (ppm) | (mg/Sm®)| (ng-TBYSnt)

outlet of 0.158(18.0)
pyrolysis |878.96.1| 7.4 {93.6{37.4| 0.0 |25.4]6.99 [124.6| 1197.9 | 9.720(72.4)
furnace 0.878(100.0)

outlet of 0.075(5.3)
melting  [649.6|3.0]/ 8.9 | - |13.2 85| - | - - [ 1.325094.7)
furnace 1.400(100.0)
outlet of 16.1 0.268(11.7)
waste heat |183.8(4.4|14.7| - |99.4 17.9 6‘ 167.3| 1031.8 | 2:022(88.3)
boiler 2.290(100.0)
0.031(20.0)

stack  [107.5|9.7| 6.3 |32.3|27.7| 2.7 |16.1]0.17 | 35.6 | 25.3 |0.125(80.0)
0.155(100.0)
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Table 6. Pollutants concentration in pyrolysis/gasification/melting process of

the T Plant
sampling site Temp.| 02 { CO;| CO" |NOx |SOx*| H:0 | HCl | Dust |Dioxin conc.
phng (T) | @ | @) | (opm) | (opm) | (opm) | (%) | (pm) | (ng'S® | (ng-THYSm)
outlet of 0.098E45.2§
o 0.119(54.8
1026.
gaSﬁlC:g‘on 066 34155 - |148| - |29.8|265.2(10651.2
fmettibe 0.217(100.0)
fuenace
outlet of water 0.007(15.4)
39.4 39|95 - |103] - |15.0|55.1 | 1780.4 | 0.039(84.6)
sprayer 0.046(100.0)
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Fig. 6. Solid and gas phase Dioxins concentration on the each sampling site in the B Plant
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Fig. 7. particulate and gas phase Dioxins concentration on the each sampling

site in the P Plant
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