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<H& 1> Technical difference between incineration and

gasification
ltem Gasification Incineration
Heat transfer Absorption Adsorption
Reaction type Low oxygen Oxygen supply
1/5 of incineration| Flue gas quantity is bigger
Flue gas e .
type than gasification
Type of system Close type Open type

Energy recovery

Fuel with systhesis gas

District heat or electric power

Secon.dary Little impact Large impact with dioxine

poliution and heavy metal
Energy supply| Oil or gas(LNG) Oil or gas{LNG)
Maintenance Low oxygen Excess air

Concept Technology

Products and residues

l Land fil

}—"Iﬂd fill gas

] * Waste water

« Land fill residue

L Cold process —}—*|

Compost « Compost
« Metabolism hest

+CO,
» Compost residue
« Oversized parts

MSW L Anaerobic - Compost + Compost residues
Process « Blogas » Oversized pants
Pyrolysis * Pyrolysis gas « Slags & ashes
< Heat + Residues from pyroly
—sis gas reatment
Thermal |,| Hish-temperature * Syngas, heat
Drocess gasification * Minerals, metals
* Sulphur, safts, zinc © Filter dust
L'| Incineration « Heat * Slag ahes

[T1& 1] The concept of waste treatment technology
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[18) 2] The conceptional diagram of gasification and
melting system with press type
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Gas scrubbing

Waste water treatment

| y i
Gas cooling
| -

 Neutralisation ;|

L

45 Sulphur !

; ) : Zine

hydroxides :

‘L Evaporation 3+—--h Mixed salts

Minerals,
metals

Pure water for
process cooling

[2%®! 3] The flow diagram of gasification and melting
system with press type
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<H& 2> Comparison sheet for synthesis gas among three countries of Japan, Germany and Korea

Japan Chemical component(%) Synthesis gas(%) Heating value
C H 0 N S Cl Co CO2 Hz N2 (kcal/Nm?)
Min. 1.4 59 32.5 0.63 0.06 0.25 30.6 31.9 27.6 1.8 1633
Max. 47.7 7.3 36.7 1.34 0.34 0.52 35.2 36.1 32.9 2.7 1908
Ave. 440 6.5 34.5 0.82 0.08 0.37 32.5 33.8 30.7 2.3 1770
Germany Chemical component(%) Synthesis gas(%) Heating va!ue
C H 0 N S Cl CO COz H2 N2 {kcal/Nm?)
Min. - - - - -~ - 34.0 22.5 32.0 2.8 1849
Max. - - - - - - 39.0 27.0 35.7 3.7 2095
Ave. - - - - - - 36.5 25.0 34.5 3.3 1989
Korea Chemical component(%) Synthesis gas(%) Heating value
C H 0 N S Cl CO CO2 H2 N2 (kcal/Nm®)
Min. 52.0 6.7 21.2 0.6 0.4 0.6 (30.6) (22.5) (27.6) (1.8) 1633
Max. 56.1 7.6 27.3 1.1 0.5 0.8 (39.0) (36.1) (35.7) (3.7) 2095
Ave. 54.1 7.0 24.2 0.9 0.4 0.7 (34.8) (29.3) (31.7) (2.8) 1866

<H 3> Comparison of synthesis gas in Kawatesu

Analysis item Treated gas (activated carbon tower outside)
ltem Unit Min. Max. Ave.
(¢]0] % 30.6 35.2 32.5
Hz % 27.6 32.9 30.7
COv % 31.9 36.1 33.8
Ne % 1.8 2.7 2.3
Heating value kcal/Nm® 1,724 1,894 : 1,824
Dust mg/Nm? 23.8 97 69.2
funt < Kot Beciry 20 KR Ly i
ng:)‘ ;_Args HCI,I ;laaOH . :é%ﬁgﬁm — TSR kRN ,

!\/) 4494
3568 kWhilg HHLELRET

syngas

17,900 s FOKANYg
gasfy syn.gas #2
refuse press  meitng - w t """""" : W5 kg
s
20000 ate H8N5e 2
1055 KR RS
‘ Ky $ine plant i
TGasengines !'
mine. Me{OH)y salt water " {
X 3 Q0%TS) 7,635 a0 4 i LOV 128ikg ,
0 4800 (4°:gg5) e 1070k B9 HUUAS !
[ 4] Mass balance of high temperature reactor [17] 5] Heat balance of high temperature reactor
with press with press
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S EE R 13.30%2A F& 10.75%F eIt &3 A
F CE 21.29% ~ 30.88%2A H 26.66%, He

yune 2.23% ~ 3.89%2A FH 3.15%, O 10.01% ~
Gz dregRod A5 PPtae @ 13.81%A BE 12.12%, N2 0.17% ~ 1.06%2A
7) Sl5hel 54 BRANGE PN AHGE AANE T 12.12%, S 0,08 - 0.27%2A HF 0.17%, I

LS KA S BEH &0l 2 0.21% ~ 0.32%2X HT 0.27%F HYEPAATH
T AR T FE 41 06% ~ 52,71%=2A Ha Ao AL H71E o AT EFL 1,647 ~

46.22%& VERH LI 7HHE-E 33,99% ~ 50.23%E. 2,287 keal/kg 0. 2 B 2,303 keal/kg YERIS
A BEL 43.03%2 UrE‘r‘,dzU% 382 871% ~ o o] HVES 4EH GEHEEEANN SEAF

<& 4> Component of MSW and synthesis gas in Germany

Samplel Sample? Sample3 Sampled Mean Max Min
Waste total 1000 1000 1000 1000
I Combustible 500 552.7 513 514 519.925 552.7 500
N Ash 250 042.1 238.7 209 234.95 950 209
lPJ Water 250 205.2 048.3 077 245.125 277 205.2
T Natural gas 23.3 32.1 57.4 4756 40.1 57.4 23.3
{ke/Mg) Oxygen 514 583.5 633.1 589.1 579.925 633.1 514
Agents 20 6.1 8.5 7.4 10.5 20 6.1
Total 1557.3 1621.7 1699 1644.1 1630.525 1699
Samplet Sample? Sample3 Sampled Mean Max Min
Total ngmhes's 895 967.4 957.1 966.4 946.475 967.4 895
429.975
co 421 447.8 416.8 434.3 (@5.4%) 447.8 416.8
462.65
CO2 444.8 457.3 482.7 465.8 (48.9%) 482.7 444.8
0 Ho 2.5 27.2 24.3 29.9 26‘907 5 29.9 24.3
U (2.9%)
T 26.9
p H0 25.5 7.6 26.2 28.3 2.8%) 28.3 25.5
‘TJ N2 7.2 75 7.1 8.1 7.475 8.1 7.1
tke/Mg] Mineral 230 216 210.8 183.6 210.1 230 183.6
materials
Metals o9 21.5 222 19.8 93.125 29 19.8
Process water 381.8 394.8 478 444.2 424.7 478 381.8
Mixed salt 12 9 15.4 9.6 115 15.4 9
Me(OH)S 75 11.6 14.3 19.5 13.225 19.5 75
Sulphur 2 1.4 1.2 1.1 1.425 2 1.1
Total 1587.3 1621.7 1699 1644.2 1638.05 1699 1587.3
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<& 5> Characteristics of waste used in the research
ltem Date of sampling Average
02.12. 1 ‘03.3.4 03.8.29
Water 52.71 41.06 44.90 46.22
Co(rcv‘zo/nf nt Waste 33.99 50.23 44.86 43.03
Ash 13.30 8.71 10.24 10.75
C 21.29 30.88 27.81 26.66
H 2.23 3.89 3.31 3.15
Chemicals 0 10.01 13.81 12.55 12.12
(Wt %) N 0.17 1.06 0.76 0.66
S 0.08 0.27 0.16 0.17
Cl 0.21 0.32 0.27 0.27
Low heating value (kcal/kg) 1.647 2.827 2.434 2.303
<& 6> Landfill gas component
Component Unit Composition
Methane (CHa) vol % 55-65
Co+ vol % <0.1
Carbon dioxide (CO2) vol % 35— 40
Nitrogen (N2) vol % <5
Oxygen (02) vol % <2
Sulphur, inorganic mg/m* 0-100
Mercaptans mg/m* 0-10
Halogenated hydrocarbons mg/m? 0-150
Water Saturated
<& 7> Specification of synthesis gas sampler
Model Maker No.FA) | Flow({/min) | Vacuum(meHg) | Pressure(bar)
B85 DE double ended pump Chares AUSTEN PUMPS 2 33 700 2.5
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100
90
80 ;

70 —+—C0 | i

PyIIA T

50
40 f
20 T L ;

Componet(%)

WYL F2HE SERYUE

O 21T
PR e) R7ls F2 HR2A He °l
Table 100“ X_"/\]—g}_giglﬂ _T,.B_ /\6]%9] —5—]_]/]_?_]_ uﬂ% 1 2 3 4 5 6 7 TB 9 10 11 12 13 14 15
HEL 50 volte o4& Lehfglon] tad] Fx

] [2&! 7] Synthesis gas composition ratio in continuous
= 1 vol% o3& Yeh i), operation.(1st—15th)

<& 8> Specification of synthesis gas analyzer

Model Gas of Analysing Flow gas Detecting
analysis method Temp.TC) | Pressure(psi) | Flow rate( £ /min) range(vol%)

Unor 615 CO NDIR 5~45 0.25~3.60 0.167~1.67 0~60

Thermor 615 H2 TCD " 0.29~2.9 0.333~1.667 0~50

Multor 615 CHa NDIR " 0.25~3.6 0.167~1.67 0~5.0
Ultrmat 23 coe NoR 0~50 - 1.2~2.0 [ 070

02 EC 0~25

Deltagas NH3 NDIR " - 3.0 0~0.3

3HH CiTicels H2S EC " - 0.4 0~0.1

<E 9> Comparison result for synthesis gas among three countries of Japan, Germany and Korea

Chemical component(%) Synthesis gas(Vol.%) Heating value
Japan 3
C H 0 N S Cl o) CO2 H Nz (kcal/Nm’)
Min. 414 59 32.5 0.63 0.08 0.25 30.6 31.9 27.6 1.8 1633
Max. 47.7 7.3 36.7 1.34 0.34 0.52 35.2 36.1 32.9 2.7 1908
Ave. 44.0 6.5 34.5 0.82 0.08 0.37 32,5 33.8 30.7 2.3 1770
Chemical component Synthesis gas Heating value
Germany 5
C H 0 N S Cl Co CO2 H N2 (kcal/Nm’)
Min. - - - - - - 34.0 22.5 32.0 2.8 1849
Max. - - - - - - 39.0 27.0 35.7 3.7 2095
Ave. - - - - - - 36.5 25.0 34.5 3.3 1989
Chemical component Synthesis gas Heating value
Korea 3
C H 0 N S Cl co CO2 Ha N2 (kcal/Nm?)
Min. 21.3 2.2 10 4.2 0.1 0.2 26 26 20 1633
Max. 30.9 3.9 13.8 11 0.3 0.3 38 36 32 2095
Ave. 26.7 3.2 121 0.7 0.2 0.3 285 30.7 28.8 1866
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g2B= 2o oA #7718 A= 2,100 ~ 2,200 keal
/N, 71 #7189 Z9E 1,800 ~ 1,900
1. 452 EE8F2 oM EAshe F7k2 keal/Nm’, A2 #7]&¢] 49+ 1,500 ~ 1,600
ZAL CO 23 ~ 40%, Hz2 20 ~ 35% L COz 22 kecal/Nm'o] i},
~ 3% B9 2REdom P tae w2 HEA SRS oI Wk Bec
Y7 AE H)E 70 @ 3008 &3+t A3} CHy
— 12.20%, CO 20.79%, CO2 27.91%, Hz 20,72%,
B0 e N2 2.55% 2 O2 0.15%2 et oo ojufe] A
S oo St dake 2588 keal/Nm*| 91T}, W& 50 : 50
2 a0 o2 E3E A3} CHs 27.0%, CO 14.85%, CO2
& 2000 | R 32.65%, Hz 14.8%, Nz 4.25% 3 02 0.25%% 1
1000 | B elton] oo Aeutdake 3 220 keal/Nm?
0! : — - o|ich. 1ela ¥l 20 : 8002 S An
0 10 2 3 4 50 60 70 8 90 100 CH4 43.2%, CO 5.94%, CO2 35.26%, H2 5.92%,
e N2 6.8% 2 Oz 0.4%2H A TALe 4,168
[32&! 8] Heating value according to composition ratio keal/Nm’o] $itt.
of LFG in mixed gas. 3. 718 2B 274 2E 37|12 dasiy 3
<E 10> Analysis of major components of LFG
Component Analysis frequency Unit Average
CHa 85 VIV (%) 54
COz 65 V/V(%) 37
02 65 VIV (%) 0.5
Miscellaneous (N2, mercaptans, VOC, etc.) 65 VIV(%) 8.5
<E 11> SY7IA%} OfETIAL] ERTIA o|UXISY
LFG Synthesis Component(%) Low heating
(%) gas(%) CHu CcO CO2 Ho N2 02 valuetkcal/Nm)
0 100 - 29.70 28.30 29.60 - - 1,640
10 90 5.40 26.73 29.17 26.64 0.85 0.05 1.956
20 80 10.80 23.76 30.06 23.68 1.70 0.10 2,276
30 70 12.20 20.79 27.91 20.72 2.55 0.15 2,588
40 80 21.80 17.82 31.78 17.76 3.40 0.20 2,904
50 50 27.00 14.85 32.65 14.80 4.25 0.25 3,220
60 40 32.40 11.88 31.27 11.84 5.10 0.30 3,536
70 30 37.80 8.91 34.39 8.88 5.95 0.35 3,852
80 20 43.20 5.94 35.26 5.92 6.80 0.40 4,168
90 10 48.60 2.97 36.13 2.86 7.65 0.45 4,384
100 0 54.00 - 37.00 - 8.50 0.50 4,800
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