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Research and Development of Gasification and Power Generation System Using
Biomass from Urban Areas

by Hirokazu Murata
Abstract

Paper waste and kitchen garbage constitute about 85% of the waste in urban areas in Japan. This biomass
can be an alternate fuel resource, replacing fossil fuel as a source of energy in urban areas. This project for
utilizing urban biomass has been conducted for 5 years with NEDO (New Energy and Industrial Technology
Development Organization). This gasification system called the “Buil-biomaster” incorporates an entrained
flow gasifier and an electrical generator.

This device is the first gasification and power generation system in the world using biomass such as paper
from urban buildings. This system efficiently generates power by coordinating the gasification temperature
and steam input and determining the ideal automation sequence according to the type of biomass.

This report summarizes the overall system and describes the utilization of dried kitchen garbage using

waste heat from the gasification device.

85%

()
(NEDO) 5

§1.

83



85%

1)

2006

70%

()
NEDO

NEDO

§2.

0.1g/m3

2008

2011
3)

900 1000

4)

84

2.1
-1
30%
2 3mm
6 4
900 1000
H: CO
2 3mm
30 50mm 8
@><20mm
- l/ 850 )
{ (@50 1000 )
J

900



(CO2 )

70%

mH2 OCO

900
OCH4 mC2H4 O0CO2

0% 20%

40%

60% 80% 100%

-2

12kg/h
18kg/h

30kg/h

36Nm3/h

29kW

13kg

15%
3kg

400
80%

30%

- [18kg/h, 360MdJ/h

30kg/h,600MdJ/h

" 12kg/h , 240MdJ/h

36Nm?/

] b §
1104MJ/]
51MdJ/h|

1.2kg/h(4%

1.5kg/h(5% )

. >

13kg/h—3kg/h|

2.3
-1

6,900L.x2,500Wx3,900H

2 3mm

200V 50Hz 0.4kW

200V 50Hz 1.5kW

18kg/h 200V50Hz

3kg/h

200V 50Hz 2kW

12kg/h

18kg/h

50kg/h

50L/h

100Nm?3h

40Nm3/h

2Nm3/min

2Nm3/min

1Nm3/min

2ms3

14.5kW><2

24
2012 1 13

900
26.5Nm?3h
25kW
1Nm3 0.94kW
75%
31kW 28kW

13%
85



xX
™
D — o~
T Y + w metea
I_. it S @ \PD@ % 09/M
S N =
=}
N
N—"
=X
Yo
—
3 ~~
|
[Te}
1
N
D
™
(um>)
o o m o
m w - wn o
€0/LT : : : €0:LT]
£v:9T £1:97]
€291 €2:97]
~ £0:9T N £0:9T :_.v
9 ev'eT L faden
& €2ST / forateyy
€0:ST €0:9T]
evivT VYT
€Yl forady
€071 _ _ €0:7T]
eviET evET]
§ : H (e
€TET foratop = S
€0:€T €0:€T] o S <+
evieT £vieT] S 0
€22t €22 < ~
€0:2T €0:2T] X
EVITT EVTT W
€TTT £2TT =
€0:TT €O'TT F
\ €v:0T = £70T| 2y
€2:0T €2:07] —
ﬁ €0.0T €0:0T] X
V6 ° £V6 .%
S A NI
S €06 g €06 ) 2
h ev8 £v'8 3
288 8 & 8 °
S () ) -
! won ™

450

( 2%)
33
6 2013 1 24
400

86



500

450

400
350
300
250
200
150
100

50

-6
-2

75.4wt% 52.2kg

160 180
7.8kg
25.0wt%
5.8kg 2.0kg
3 25wt%
23.4kg/h
-2

180
52.2kg (75.4wt%)
16:30 16:50
5.8kg
7.8kg (25.0wt%)
2.0kg

§4.

30wt%
900 1000
1000

800

87

4.1

91

3mm

e

14.25% 6.85%

0.65kg (37%)
1.10kg (63%)
-4
5) 4
m?2
219t/ 73t/
80wt%
1/5
=91
4.2
-7 ( =9 1)
-3
1000

C2Hy




-3
C,H
800
C,H
900
C,H
1000
0% 20% 40% 60% 80% 100%
-7 ( =9 1)
-3
(MJ/Nm?3)
() / =9/1
800 15.2 15.3 14.7
900 135 14.9 13.7
1000 11.3 134 12.2
4.3
3
3 600 TH921(
) SUS3108 JIS5
(JIS Z2241 X 25mmx60mm
t=3mm 50mm)
( )
0 255
399 3
(
AG-50kNB ) JIS 72241
(FLA-5-11-1L)
( VHX-
200)
-5
( ) ( )

88

1 (255

2 (399

)

-4 -5
-4
SUS310S
-4
13488 | — — =] =2 [ No1s
600 255 134.88 | 135.25 | 135.03 | 0.22 | 0.15 No.11
399 134.41 | 134.87 | 134.84 | 0.03 | 0.43 No.12
129.02 — — — — No.24
TH921 255 128.76 | 128.94 | 128.87 | 0.07 | 0.11 No.21
399 125.90 | 126.21 | 126.00 | 0.21 | 0.10 No.22
112.04 — — — — No.34
SUS310S | 255 112.31 | 112.11 | 110.89 | 1.22 | -1.42 No.31
399 111.83 | 109.55 | 109.01 | 0.54 | -2.82 | No.32
()}
-5
/
mm?) | 4 | @pa) | P | Py | 9
80.9 57.0 | 193.1 | 704.6 | 100.0 38.2 No.14
600 255 82.1 46.2 | 199.9 | 562.7 79.9 39.8 No.11
399 81.1 45.0 | 218.0 | 554.0 78.6 No.12
79.4 40.9 | 143.9 | 515.1 | 100.0 No.24
TH921 255 80.3 39.6 | 159.1 | 493.2 95.7 No.21
399 79.5 37.7 | 180.1 | 474.6 92.1 No.22
71.9 40.9 | 181.1 | 568.8 | 100.0 47.7 No.34
SUS310S | 255 71.9 37.5 | 150.0 | 521.6 91.7 38.7 No.31
399 69.8 37.3 | 188.6 | 534.6 94.0 36.2 No.32
-5
255
399
600 20%




5%
-8 _
1%
600 TH921 SUS310S
2% 600 TH921
SUS310S 100N/mm?
600 THO921
SUS310S
-9 600 —
200 N/mm?2 -10
TH921 —
1% 30N/mm?2 -11
SUS310S —
7TON/mm?
TH921 SUS310S
600
-6
1 1 255
399
1
TH921
600 SUS310S TH921
600
500 e
% 400 ] :__’_’
ésoo é/
20 / ——SU310
100 —TH921
— 600
0 T T
0 10000 20000 :(sg?oo 40000 50000
-8 —
600
500 ——
% 400 7///
§300 // —
200 . (N/mm2)
100 —_—1 (N/mmz2)
—2 (N/mmz2)
0 ] ]
0 10000 20000 ?3;)00 40000 50000
-9 600 —

600
500 =
—
- //
400
€ L~
3 /
= 300 //
200 , — (N/mm2)]|
100 —_1 (N/mmz2)
—2 (N/mmz2)
| |

0 10000 20000 C(%O)OOO 40000 50000
n

-10 TH921 —
600
500
% 400
|
S| —
=2 /
200 //
[— (N/mm2)
100 —1 (N/mm2)
—2 (N/mm2)
0 : ;
0 10000 20000 C(%O;)OO 40000 50000
W
-11 SUS310S —

)- 300

TH921-1

SUS310S-2 300

TH921-2 300

-6
-12
600
SUS310S TH921
600 399 1/3
0.3mm 0.lmm

600 SUS310S TH921

89



5 [ 500 ] 17.4 /kWh
g -B-TH921 103 3500 570
20 - ] =
—4—SUS310S / ! g 500 50
15 / i 02
10 1
/ 101
5 / // L~ 1 1 ( 1,700
0 né 0 £ W |=__l|""‘iﬁ i
0 100 200 300 400 500 i 900kg P 200
12 v
|8 wE B (a00ky) w
£ S L 500k
|- kg SE-pLL 2008y I00kg
78.6% o1 4%
TH921
600 -13
TH921 SUS310S
§6.
§5.
-13
6) 1700
78.6%
1
21.4% 1.1t
275t/
()
(NEDO) 20 22 2 23 24 3)
4 m?2
1) “ 21 7” 1998.
2)( ) (NEDO) 20 /
/
3)( ) (NEDO) 23 /
( )/
4) 3 2004. http://www.s.affrc.go.jp/docs/press/2004/0319.htm
5) (ATJES-W001-2009)
20009.
6)

Q A http//www.prpc.or.jp/linkfile/offispaperrecyclingga.pdf

90





