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The application of biomass coke to commercial plants of

shaft furnace type gasification and melting furnace
~ Achievement of CO. free process~
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Abstract

In recent years, global warming is becoming a great concern even in the field of
waste management. Against this backdrop, a biomass coke application for the gasifica-
tion and melting system (Direct Melting System)has been researched in order to de-
crease carbon dioxide emissions in the waste management process. The biomass coke is
recognized as carbon neutral and can contribute to a reduction of global warming ef-
fects. The biomass coke is made of saw dust, which is obtained from saw mills, and is
produced through casting and carbonization.

In addition, the long-term operation of a gasification and melting furnace using the
biomass coke was conducted. In the long-term application test, regular coke was com-
pletely substituted with biomass coke. Continuous and stable operation was achieved re-

garding long-term operation and the use of blast furnace coke.
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Fig. 1 Process flow diagram of the Direct Melting Sys-
tem (DMS)
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Fig. 2 Flow diagram of biomass coke production
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Table1 Properties of biomass coke and blast furnace
coke
NAAITZXT—T R BFEI-7X
K5 (Wt%) 4.6 -
BHESY (dry wt%) 4.4 0.9
x5 (dry wt%) 3.0 9.9
EE %= (dry wt%) 92.6 89.2
B RHE (kJ/kg) 29, 570 30, 136
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Fig. 3 Relationship between the apparent specific

gravity and the thermal strength
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Table2 Operating data of the pilot plant
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ZHIIEE (t/d) 20.1 20.0 | 22.5 | 19.5 | 20.1

Py (kg/t) 49.9 | 39.9 | 50.0 | 55.4 | 50.0
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Fig. 4 Relationship between coke amount and the slag
temperature
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Table3 Overview of Plant A
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Photo. 2 Dug-up waste from a landfill
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Table4 Operating data from the long-term application test
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Photo. 3 Views from a tuyere during the long-term appli-
cation test
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7 — 28 2010/8 4/2-3 4/4-7 4/8-9 201079 2010/10 2010/11
7 — 2No. [1] [2] (3l [4] (5] [6] [7]
—f} Z HIIEE (t) 56. 8 59.7 62.6 57.5 58.3 60.9 60.8
> BIERE L 2 A#40EE (%) 0 0 0 0 3.0 18.1 25.3
a—7 XLk (kg/t) 53 49 37 32 50 52 57
BEMBEET (%) (‘c) - Ab A49 A23 A40 A32 A26
WEZAHOY (kJ/kg) 7,067 9, 529 9, 357 10, 308 7,171 6, 458 6, 231
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Table5 Results of the leaching and acid-extraction test in compliance with the Japan Industrial Standard (JIS) during the

long-term application test

o NAFTXI-TU R
=SFI—-7X = .
(1) 20092 20— 7 X EH{KR (2) 20105/ FEHAEH RS
— 2010/6 2010/8 2009/4/3 2009/4/9 2010/9 2011/10
7~ %Mo a) b) c) d) e) f)

a—7J XLtk kg/t 54 53 49 31 50 51

Cd mg/| <0.001 <0.001 <0.001 <0. 001 <0.001 <0.001 <0.01

Pb mg/| <0. 005 <0.005 <0. 005 <0. 005 <0. 005 <0. 005 <0.01
= Crbé+ mg/| <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05
_H_:é As mg/| <0.001 <0.001 <0.005 <0. 005 <0.001 <0. 001 <0.01
;;;ﬁ Hg mg/| <0. 0005 <0. 0005 <0. 0005 <0. 0005 <0. 0005 <0. 0005 <0. 0005
* Se mg/| <0. 001 <0.001 <0. 002 <0. 002 <0. 001 <0. 001 <0.01

F mg/| <0.08 <0.08 <0.1 <0.1 <0.08 <0.08 <0.8

B mg/| <0.1 <0.1 <0.02 0.04 <0.1 <0.1 <1.0

Cd mg/kg <1 <1 <1 <1 <1 <1 <150
N Pb mg/kg 14 8 10 15 33 38 <150
% Cré+ mg/kg <5 <5 <1 <1 <5 <5 <250
_% As mg/kg <1 <1 <1 <1 <1 <1 <150
i8 Hg mg/kg <0.5 <0.5 <0.05 <0.05 <0.5 <0.5 <15
i Se mg/kg <1 <1 <1 <1 <1 <1 <150

F mg/kg 200 390 100 130 110 150 <4000

B mg/kg 150 190 290 340 190 140 <4000

*JIS K 0058—1.5 % *JIS K 0058—2
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Fig. 5 Effects of the biomass coke on the reduction of emissions
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