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Reduction CO. emission of the Direct Melting System
by using biomass resources
~ Application of biomass chip and sewage sludge fuel
in the Direct Melting System~
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Abstract

The direct melting system is a shaft-furnace type gasification and melting technology
for municipal solid waste treatment. This system can treat many kinds of waste and it
can also minimize the final landfill amount. Nowadays, we keep on developing technologies
in order to reduce the CO: emission, which is a global need. We have developed a
technology using biomass which is a carbon neutral fuel in substitution for coke. In this
paper, the result of the application test using biomass chip made of construction refuse
and sewage sludge fuel in two commercial plants is reported. Both biomasses could

substitute for coke which leads to reduce the CO:2 emission.
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Fig.1 The schematic views of gasification and melting
furnace

DPRBE - BRI L. P EMENR S 2 X
BIREAFNLZMEERRTI—2 ADBIET S
CLICXBERICE o TREIHERMT 5. BRI
FTFRBE O OH SN, BKGShz0b, #
BIZEXoTAI T EXAT VIR ENS,

CDASFTIE, avyr)—bhTay s, VT —
Oy dryrr7ay s, TAZ77NVEREDEHMEL
T AZ VTG EREREW O Y v 5 —7
4 M LTERBEFILIN TV,

Bl /s Avzetix

3.1 a—U ADHke

¥ x 7 MR 2 LEREA, BB L LTHRA
LTWwWba—27 223U TFD 3 ODRERD 5,
OIRBERIC X 5 BRI O
@uEICHF R DK
@l - WIEPEOMELR

EiEDId b, @OIZonWTid, I—27 ARy K@k
IHEI B I T ORREE - HRATICB W T, filkT—
72D X ) IHIREHEFFTE DR E S LREDDE
Thbo U THETONS F <A a—27 X1,
DO, @QIMz. ODHIELHTLHDTH 5, —
Jiv @ORRANROF R I =27 AHHHH 2 LT, D@
DO¥EfE % . REZEONA F < A TRET S 2 & H50]
RECTH I, iz COMIMIEM & % %

INA < AR OFEFE TN OB RTIZ BT
WAL B 728, N4 T AHBRBE - VAR (23 %
L. a—27 ARz K- 37-012F "M A4~
AHORFERZILEDIBCDONLELFT L, T2,
EWR A H 2o T, BEEWLIIEZDH 5
W32 5545 B DA, I TOINA F < ZFIH
HEAE, Bk T A MEROBIN O FE L,

ZZ T LROEMZHIT AL F RBREE L
T NAARAF v 7L, HRBEHML % 23— 2 A
BN A T~ AR OB E L TE 272,

3.2 NMMARAFYTEIE

WAFRAF v TEid, £ LTRERNA A<
A R W WG, BERT A 2 LT X o T BUREL
HELTFHFy FMEL-B- M TH 5,

B 2 1M B R A2 R T SRR TR, BN




v 7 MPRA ZEERIFIC S 2810 < XFIFIC & 2 COMIBRIMDRAR~/N 1 43 XF v TRUFBREFML OEAEHF~

FHIRT ATV 5 e RECRERR BT % )5
Bhe L72d 0% BRI L 72,

ARz, £BH50~100mm F2EOHIK - $HIRT,
—MANZE L TW A ARE T v T EFEFETH S,

H2 NMFTZXFv THE
Fig.2 Image of biomass chip
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Table1 Characteristics of biomass chip and sewage
sludge fuel
HH B | MAYZFyT | ERBFUEY | SIF3—-7 X
X5 % 23.4 3.6 —
&5 %—dry 2.8 14.8 9.9
BHES Y%—dry 79.1 72.0 0.9
BEExFE | %-dry 18.1 13.4 89.2
BRI R E | MJ/kg 13.1 16.9 30. 1
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Fig.4 TG curve of biomass chip
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Fig.5 TG curve of sewage sludge fuel
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Table2 Characteristics of biomass resources after distil-
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1EH Bify NAARZXF T TEIRFM
K % 0.1 1.0
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Fig.6 Image of biomass chip after distillation
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Fig.7 Image of sewage sludge fuel after distillation
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Fig.8 The process flow diagram of Direct Melting System
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Table4 The result of the application test using biomass chip

N—ZF—4& N AR ZXF v THA
AERHAR h 120 48 96 288 120 72
NLATZXFy THAL kg/t 0 37 48 73 109 133
-7 ZHliKE kg/t 0 4 8 12 21 21
BRMTIDRE (N—XEDE) T N—2 -3 —10 +9 -2 +27
ERABER (N—X EDE) C ~N—2Z —6~0 |—25~+4|—21~+37|—30~+21|+22~+33

=5 HRKFHMEEARRER

Table5 Tresult of the application test using sewage sludge fuel
N—ZXF—4 BRI

Bl h 96 72 144

EREFM eI A LE kg/t 0 47 57

d— 7 RHIBE kg/t 0 7 9

BRMTIDRE (N—XEDE) T N—2Z -7 —14

BRYBER(N—X EDE) C N—2 —33~+11|—22~+1
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Fig.9 The effects of the coke reduction by biomass fu-
els
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Table6 The result of leaching and content test in slag based on JIS

NA AT ZFy THARR EIRBEM TR A G ER s
N—Z2F—4%& INA X ZAF v THA N—X7F—%& IR eI
J—7 XHIBE kg/t - 21.0 7.7
NA F 3 BKHEALE  ke/t - 109.0 - 47.4
cd me/L <0. 001 <0. 001 <0. 001 <0. 001 <0.01
Pb me/L <0. 005 <0.005 <0.005 <0.005 <0.01
& Cre* me/L <0.01 <0.01 <0.01 <0.01 <0.05
g_cé As me/L <0. 001 <0. 001 <0. 001 <0. 001 <0.01
Ea He me/L <0. 0005 <0.0005 <0. 0005 <0. 0005 <0. 0005
* Se me/L <0. 002 <0.002 <0.002 <0.002 <0.01
F me/L <0.1 <0.1 <0. 1 <0.1 <0.8
B me/L <0.1 <0.1 <0. 1 <0.1 <1.0
cd me/kg <1 <1 <1 <1 <150
Pb me/ke 12 54 5 13 <150
P cr't ma/ke <5 <5 <5 <5 <250
E% As me/kg <5 <5 <1 <1 <150
i% Hg ma/ke <0.5 <0.5 <0.5 <0.5 <15
% Se me/ke <1 <1 <1 <1 <150
F me/kg 190 160 250 300 <4000
B me/kg 320 190 170 200 <4000

#JIS K 0058— 1 #OKJIS K 0058— 2
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Fig.10 The estimate of rudeced CO2 emission in case of
using biomass chip to B plant
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