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Deodorization equipments are installed at sewerage
treatment plants for removing odors occurred from
wastewater and sludge. In order to treat a high level or
varying levels of odor emission, an effective treatment
technology is required. In some cases, an insufficient
capacity of odor elimination or expensive maintenance
cost for treating activated carbon was experienced.
Hence more resistant deodorization technologies to
higher fluctuations are required. The metalo-phthalo-
cyanine deodorization method is one of the biomimet-
ic deodorization methods, to be more economical and
resistant to higher fluctuations. And we have conducted
a pilot scale field test at a sewerage treatment plant so
as to apply it to sewerage odor treatment. This paper
describes the test results, its applicability and tech-
nological effects.
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Equipment of demonstration test
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Seven companies including our company jointly car-
ried out the demonstration tests of the phosphorus
recovery system by the apatite method. The system
recovers phosphoric acid, included in water that bio-
logically treated human waste and septic tank sludge,
as hydroxy apatite crystal through the apatite method.
The apatite method used for this system is a method
for making the crystal of a hydroxy apatite from phos-
phoric acid which exists in that water by adding the
calcium agent and the sodium hydroxide respectively.
The demonstration tests have been carried out for
eight months, and found the optimum operating con-
dition for a high phosphorus recovery with an accept-
able quality of the treated water.
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Under the current environmental concerns and eco-
nomic situation, the requirements for industrial waste-
water treatment facilities have been diversified in addi-
tion to the prime objective of wastewater purification.
We developed the modules of an Expanded Granular
Sludge Bed (EGSB), Upflow Anaerobic Sludge Blanket
(UASB), and ultra high rate sedimentation facility, all of
which were our major systems for wastewater treat-
ment. Then, the modules were commercialized as
"BIOBED"-U", "BIOTHANE"-U" and "SUMI-THICKEN-
ERY-U", respectively. The modules have been well
accepted by our customers and their sales are
increasing, because of their technological differentia-
tion, short delivery, and cost competitiveness.This
paper introduces some of high-efficiency wastewater
treatment facilities as well as the modules.
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The effective utilization of biomass energy has been
required as a means of reducing global CO2. With this
background of social needs, we designed and built
the nation's first and largest wood biomass-fired
Circulating Fluidized Bed (CFB) boiler power plant for
Summit Myojo Power Itoigawa Power Station. The power
plant was successfully commissioned in October 2004
with a capacity of 50 MW. The biomass-fired CFB boiler
demonstrated the performance as designed, and its
stability was proved through successive commercial
operations. This paper discusses the boiler design,
and the performance of the boiler and power plant.

ooooooooobooooooooooooooobobOoo
oooooooooooooooobooooooooboobooo
oooooooooooboooooooOoooooboooo
oooooooooooboooooooOoooooboooo
gbobooboobooooooobooooboobooobooo
gboooboooboobooobooooobooobooobooo
gooooo
gbooobooooboobooboooboooboooooboooo
gbooboooboooboboooooobooboobouooboo
goooboobooooooog

ooopbooooooo

0000000 No.158 2005



0ooo0 OOOoOooOoOooOoOOooOoOoOoOoOOOoCcOoOoOon

gg 0000000000 0oooo
Power plant design data oo 00/00000000 00000000000000
0oo00O000000O0
S 00000 0 50000kW ooo 196t/h
ooo 00000 |10.2MPaG
00000 O 44000kW 0ooo |ooooosiso
S 0ooO00OO00000es0O000OO0OOO 0000 |oooo
0000O00O0O0O3s000000o0oon oo 0o0oo0ooooooovzononosoed
oo 10000000000
booooo 365070 oooooo oo 50000kW
Dooooo 0060 8h0 00 00O 044000kW0 1000 0 000000 |00000000009.9MPaGx 5100
. 00180 16h0 0 0 0 O 0 0 26000kW0 600 O 0oo oo pboooboosoooooooo
ooooool| 1o/o oo 55600kVA
8000kWO 400 O SRS
nooo booooot ooooooo oo 00020000000000000000000
ooooooo oo oooooooooo
oooo oo ooooooooooon
2588585 55500}
oooooq
ojo oo
gooom 0o8go
oooooo
oooo I
0000000000 g 0ooo
000000 [ e | o T
0000000@0 ﬂmﬁ
_' U000 pgpoo
0oooooo N
ooooooom . =
7 0o
00000000p g
ooooooo
= n[winjufufa|
oooooo 2
oooooo b—
2000000009 00000
00000000 0000000

oo/0oo000oo oo0oooooooooooooon

oo
Feature of Sumitomo-Foster Wheeler compact CFB

O 0OOooooooooon

gbooboooboobobooobooooooboobooobooo
gobooboooboobooobooooobooobooooo
goooboooboobooobooooobooobooooo
goooobooboobooobooooboooooobooobooooo
gooobooobooobooobooooobooobooooo
gooobooobooboobooooobooobooooo
goooooobooobooobooboobbooboon
goooboooboooboooboooooooobooooo
ooooooo
goboooooooooooooboooooovooooo
pbobooobosooooooooboooooboooooco:d
oooooooocoooboooooboooOoooooboooo
ooooooooooobcooooooobobooobobooooo
ooooooooocooooooobooo
goboooooooooooooooooooooboo
oooooooooooboooooooOoooooboooo
oooooooooooboooooooOoooooboooo
gboooobooobooboooboooooobooooboo
gbooboooobooboooobooboooobooo
gobooboooboobooobooooobooobooooo
gboboobooboooobooobobooobooboooboooo
goooobooboobooobooooboooooobooobooooo
gboooboooboooooboooboobooobooboooboooo

goboooooboobooo
gboobooboobooboobooooooboobooobooo
gbobooboobooooboobooboooog
gboobooooboooboooooboooboooooboooon
goo
gboobooooooomoooooobooobooooo
gboooooobooooooobooboooboooo
gboobooobooboboooboooooboboooboo
goooboooboooboooboooooooobooooo
gooobooobooobooooooooooooobobooon
ooooooooooooooooooooooooboOod
oooooooooooooooobocoooooooooo
oooooooobooOooooooooooooooboo

O OJO0/o0oobooboooodmerBmOooooO

goboooooooooooooooooOoooybcOoo
ooboOdzo0Ooso0boooooooooooboooon
oooooesmwipPO O OCFBOOOOOOOOOOOO
oobooooooooooooooooo4eoMmwOOnong
ooooooooboooooeotouooooobooon
goooboooboobooobooooobooobooooo
oooospgoooooooooooooooooobooboo
oooooooooooocerBODOOOOO

00/00000000000000000000000
gooooooooo

0000000 No.158 2005



00000 OOOoOooOoOooOoOooOoOoOoOoOOOoCcOoOoOon

oooog oooooooog ooooooog __|Doooooo)
oog 1- . ~Hoomooooom
] | poooma | [ =
Ly | 0000
L[ (oomg
oooooog
-
|\ooop
afijula] T—
=
000000 pgooog
00000000 b
Cooood —L| oooo S 4a 00000000
ooooog | —-—'-1DDDDDDDD| ]
. 00000000 DDDDDDD
./ 0ooo poooop ‘ooon nooo
00000 O 0ooooo b _J-_J

poooOooOooooboobo
Plant flow of biomass power plant

0 OoO0ooOooocoooooooobooooooo
cCFrBOOOOOOOOOOOOOOOOOOOOOO
goooooooOoooooooooooooOoboboOoo
gooooooooooooooOooooooooooo
gooooooooooooooOooooooboooo
gooooooooooooooooooooboobooo
obobOoooOoooooooOoooooooooooooo
goooooooboooobooobooooooooooo
gooooooooooooooooooooboobooo
gooooooooooooooooo

0O 0000/00000000000000NOXxOO0
crBOOOOOO0OODOOOOOOOODOOOOOOOn
gobooooooboooosoxooooooooooo
gooooooo0ooooooooooooobooobooo
gboooooooooooooboooooooood
oooseodoco0OOOOO 200000000
goobOooONOxbOOoOoooooNOxoboooood
gooooooooooooooOooooooobooOog
gooooooooooooboboOooooooobooOoo
goooooooOoooooooooooooOoboboOoo
gooooooooooooboboOooooooboobooo
gooooocoooooooobooooooooOoboooo
goNOxOOOOoOOooooooo

0 obOoooooooboboooooooooboobo
gooooooooooooobooooooboocrBOO
goooooooooooooboooooooboooo
goooooobOoooOoobOoooOooooooooo
gooooooooooooobooooooooboooo
goooooooooooooooooooooD

0 Ooooooooooo
o DOOo0ODOOoUODOOOOObOOObOObbOOODbDO

goooooooooooooooooooobooboobooog

[EEEE

—

_-_'E

gocecooonl

OOoooOoooooooooo
Bird eye view of biomass power plant

0 boooooooooooo
goooooooooooooooooooooon
gobooooooooooooboooooooobooa
0 Ooooooooooooo
gooooooooooooooboooooooon
goooooocoOooooooooooOoooOooboboOoo
goooooooooooooboooooo

O Oo0o0Ooogoobboodgd

gooooooooooooooboooooooooboo
oooo

goooooooooooooobooooooooboooo
oooooooooboooooooooooooooboobooo
oooooooooboooooooooooooooboobooo
ooooooooooOoooooooooooooObobooo
ooooooooooooooooooOoooooboooo
ooooooooooooooo

0000000 No.158 2005




oooog
Fuel data
oooo gooooog oo
Ogooooooooo 22.40 7.40
ooooooo ] 2.50
oooooo 2.60 12.70
HuHe ood O 79.22 19.20
ooooooo 18.18 64.60
oooooooooo 0.23 3.36
0o0ooo0oDooMiZkg 20.01 28.26
gooooo 51.97 86.87
gooooo 5.78 4.49
oooooo 0.27 0.69
oooo
ooooog 41.84 7.71
ooooog 0.05 0.10
gooooo 0.09 ]
oooo gooooooo
oooooooo mm 0 50mm 0 6mm
0oooooogd HGL 45
200000

100000

oooooooo

ooooooooa
INTREXOO DO OO
goopooboooog

0000000000004
JopDoomoooo

000000000000

3mOoooo
400000

goooocrBOOO
Schematic of compact CFB

41 OOO0O0OO0DOOO
goboooooooooooooboooooooooOoo
goooosommbooooooooboOoobobocooooo
oooooo4000m0000000O0DOODOODOODOOO
obooooooocooooooooboobooOoooooboobooo
oooooooooooooooooooooooboobooo
ooooooooboooooooooooooooboobooo
ooobooooo z2000000000D00O00O0O00DOO
ooooooooooooooooboooooooo
42 0O0OO0OO0OOOOOOO
oobooctormmbOooOooOooOOoOooOOoO0OoO0oonDn
oooooooooooooooooooooooboooo
ooooooooooooOoooobooooobosoxooono
oooooooobooooooooooooooooboobooo
oooooo

0ooo0 OOOoOooOoOooOoOOooOoOoOoOoOOOoCcOoOoOon

oooo
goobooooooooooo

FWICFBO
gooooboooooooooo

T

=&

¥

O
O

0oo
ooo

lh

ooo
oo

pooooooooo
Separator refractory design

43 ODOO0O0OO0ODOOOO

goboooooooooooooboooooooooOoo
ooooooooooooooooboooooo
44 QOQO0O0OODOODOOO
2000000000000O00CDOOCOOOOOOO
ooboooooobobci10b000b0O0O0O0bObOObobOOO
obobooooo 200000000000000C00O0O
oooooooooooooooobooboooooooboobooo
oooooooooboooooooooooooooboobooo
ooooobwebouooooboooooooobooon
oooooooooooooooooooooooboooo
oooooooooooooooon
45 0O0O0O0OOOODOOO
gooooooooooooooooooooooboooo
goooooooobooooooooobooooooooboobooo
oooooooooooooooooOoOoooooobono
46 0O0OOOOOOOOOO
gobooooooooooooooooooooooaoa
ooooooooooooooooboooooooon

O OoOoboogdgoboobododd

gobooooocooooocrBOOOOOOOOOOOO
obooooooocoooooobocoocerBOOOOOOOO
obooooooocooooooooboooOobooooboooo
ooooooooooooooooooooooooooboo
oooooooobooooooooooooooobooboo
ooooooooooooooooooooooobobooo
ooooooooboooooooooocerBOOODOOOOO
oooooooooooOooooooboooooooooo
oooooobooooooooooooooooboooboo
0 Oooooboooooooo
goocrBOOOOOOOODOOOOOODODODOOO
ooooooboooooooooooooooobooboo
ooooooooooooooooooOooooooon

0000000 No.158 2005



17

00000 OOOoOooOoOooOoOooOoOoOoOoOOOoCcOoOoOon

ooo

000000000000

oooooo

L7\

—'—’ 3,40 SH

INTREX™

|||I|
||IIIII|I||\|||||||||.
u||||||||||||||||||||II| ...!!' 0|

ooo

INTREXOOOOOO
INTREX final super heater design

oooooOoooOooooo
Performance test data of power plant

oo

ooooo
0000 oooo
A 2y
) DDDDHEDDDD
ooooo

0ooooooooooooo
Step grid nozzle design

ooooooooooo
Biomass feeder

ooooo
Jons Jeoen oooboro0OoDO30000
ooooao MW 50.0 50.0
ooooag MW 44.0 45.5
ooooao O 35.0 37.05
00o0bO0oo00ooooo0 o 40 40
poooooao t/h 196 196
ooooag MPaG 10.2 10.2
ooooao O 513 513
00001000 0oooD400
SO2 ppm6L 020 O 0 900 0 29 23
NOx ppm60 020 O O 12000 31 32
oo mg/Nms360] 020 O 0 3000 o5 05

oooooooooooooooooooooooon
oooooooodod
0 O0ooOooocooooooooboood
gbooooboooooooooboooooo-oooon
oo0o-000ocO0oo0obo0oOooO0oocO0oboOooOoobooOon
ooooooobooooooooboooooOooboobooo
ooooooooooooooooobooOoooooon
oooooooooooooooobobooooooon
ooooooooooooooooobooboOooooooon
INTREXODOOOOOOOOOODOOOOINTREXOO
oooooooooooooooooboooooooon
ooooooooooooooooooo
0 Oooooooooooooo
gooooooooooooooboooooobooobooo
ooooooooooooooooobooooooooon
ooooooooooooooooooooDoObOoo

oooooooooooooooboooooooood
oooooooocoooooooboooooooboOod
ooooooooooooooooooo
0 ObooooocoooooooooOoooboooooboo
gooooooooooooooocooooooon
oooooooooooooooooboboOooooooo
oooooooobooooooooboboOoooooon
oooooooocoooooooboooooobooobooo
ooooooooooooooooooooooooon
ooooooooooo

O 0OO0OO0oooooobood

61 OOOOOOOOOO

6.11 00O0OO0OO
gboobooobooobooboooboooboooooooo

gbooobooobooooboooboobooOobooboooboooo

0000000 No.158 2005



0ooo0 OOOoOooOoOooOoOOooOoOoOoOoOOOoCcOoOoOon

| T |
S 1 S
S o e u—m —t
| 11 81
| | —
] LR - [ =
i 11170
A mm
| I L1 1 | ..J Hi 3
13 14 15 16 17 18 19 20 21 22 23 24

go0oO0oo0oooooooon

oo
Operation control of biomass power plant

ooooooooooooooooooooooooogod
ooooooooooooooooooooooobooOoa
oooooooocooobooooobooOooooobooOoa
oooooooooooboooooboono40000000d
oooooooobooOoooooooooooooboboOoo
ooooooooooOoooooooooooooboobooo
ooooooooobooo

6.1.2 0J0O0OOOOO
gobooooocoooocrkBOOOOOOOOOOOOO
oooooooooooooooooooooooboobooo
gbz0b0b00000ooooooboboooooooboooo
ooooooooooooooooboooooooboooo
oooooooooooooooooooooooboooo
oooooo

6.2 O0OO0OOOO0OOO
goooooooooooooboooooooooboobooo
ooooooooooOoooooooooooooboobooo
oooooooobooooooooooooooooogod
oo@moOoOspooooooooooooooonooooo
oooooooooooooooooooooooooOod
ooooooooooooooooooOooOoooooonog
oooooooobooooooooooooooobooboOon
oooooooocooobooooobobooOooooobooOoo
oooooo

6.3 0O0OO0OOOOO

040100 0000COOOOOOOCOOOOOODOOOC
ooooooooooooooo

o ooo

goooooooooooooobooooooooboooo
oooooooooooooooooooooooboooo
goooboood
0 co.boOOoOoOOOoOoOooObOboOooDOboOoOoooOnoO
gooooooobooboooobooboooboobooono
goooooobooooobooboobooobooooooboo

gooooooooooooooooooooooOod
gooooobooooooooooooooooboOod
gooooooooooooobooooo
0 Ob0oOoooooooooobooOoooooooOoa
gobooooooobocOoOoOorRPFOOOOOOOOOO
gooooooooooooooOoOoooooOoobooboOoo
goobooocooooooooboboOoOooooobooed
Oooo0O0Oest/hO300t/MO0 00 0O0O0O0O00O0OOO0OOO
goooooooooooooboboooooooboooo
goooooocoooooo,oocbooooo
0 Ooooooooooooobooooooboooboooo
gooooOoooooooooooooooooboooo
gooooooooooooooooooooboobooo
gooooooooooooboooOooooooboboo
gooboboobcecrBOODOODODODODODOO
oooDooo
gooooooooOooooooooooooooobooo
ooooooooooooooooooooooooogod
oooooooooooooooooooooooooaog
ooooooooooooooo

oooooo
0oo0o0.000000 1000000000000000000000
00 000000000000 0000Mmar., 2005.

0000000 No.158 2005



gbooboobobobgd

19

ooooooooooooooooooOod

bbb gdbbgdbd

Application of Rotary Kiln to Waste Recycling
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For aiming at the construction of the recycling soci-
ety, the waste processing has changed to the repro-
duction of resources through the conversion of
wastes into safe materials or the collection of metallic
resource from the wastes. In 1990, we introduced the
technology of the rotary kiln for waste processing
from ABB Enertec AG, which incinerates industrial
waste and extracts the residue as molten slag. The
rotary kilns have been delivered for industrial and
municipal waste processing facilities together with
our recycling facilities installed in order to meet the
specific needs of our customers. We have been work-
ing to find optimum design and operating conditions
for new applications, fully utilizing our research capa-
bilities and expertise in this field. This paper reports
some of the applications in waste processing facilities
and our approach to the future.
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Stable Operation of Ash Melting Furnace in MSW Incineration Plant

oooooo®
Shinsuke HAYASHI

eJOOooooO”
Masato SHINOHARA

oooooao
Itabashi Incineration Plant

oooooooooooooooooooooon
oob0oo0o0ooOo0ooooooocOooooooooOod
goboo0OoOooOoOooooooCcOoOooooooOoOog
gob0oo0O00ooOo0o0o0ooooCcOooooooooOog
gobooOOoooOoO0oOoOoOoooCcOoOoOoOOOOoOoOa
goooO0oOooOoO0oOoOoOooOoCcOoOoOoOOoOoOoOoOa
gooooOoCcOoO0oOoOoOoOOoocOoOoOoOoOoOOooOoOg
goooOoOooOoOoOoOooOooCcOoOoOoOOOoOoOoO
goooOooooooOooooocooooo
oooooOoOoooooooocoOoooOooOobooOoa
ooo

o 0O040d

000o000o00ooooOO0o0o0o0ooooooOoooo
0000000000000 0O0O3REReduce, Reuse and
RecycleD 000 D0D00D00DDOODODOOOODOOOOOR
O0000000O0O0OReduce OO0 O0OUOOOOOOOOO
0000000 0O0Reused0 0000000 OO0 Reduce
0000000000000 000O0OThermal Recycle( O
0000000000000 0D00O0DOOMaterial Recycle
000000003ROO0O0O0000000OORecycledO
Jodd0o0o0oDODDObO 3Jddodoooooooo
goooooooooooooooooooooooooo
0Joodooobooooooooobobooooooooo
goooooooog

Relatively high amount of toxic substances such as
heavy metals and dioxins are contained in the residue
from Municipal Solid Waste (MSW) incineration, espe-
cially in fly ash. It is a solution of this matter to melt
the ash into molten slag, which is enough non-toxic to
be used as sand substitution for road construction.
We have developed the pretreatment system for bot-
tom ash and the receive/store/feeding system for fly
ash, which make the operation of ash melting furnace
more stable. And then we have achieved to continue
the stable operation for more than two and half years.
This report presents the overview of the system and
the data of the successful long term operations.
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Washing device for selected iron
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This report presents an optical surge light suppres-
sor based on MEMS technology. The device aims to
preclude the downing of sensitive optical receivers
located downward by blocking the signal path, moni-
toring the power surge caused either intentionally or
unintentionally. The device consists of MEMS-based
shutter and photovoltaic cell, and activates the shut-
ter through the voltage created by a part of surge
light canalized into the cell, thus makes a complete
passive operation possible. The insertion loss being
around 1.5dB, the device shuts the line at the input
light power level of 10dBm with a delay of 3ms, and
when the surge subsides, it automatically restores the
signal line. The return loss is around 40dB, and the
trigger power level is tunable through various optical
design configurations.
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Low temperature detectors are useful for sensitive
astronomical observation. We have developed various
space-borne cryocoolers for low temperature detec-
tors. In 1995, a new detector was invented, which was
made of superconducting thin film and required tem-
peratures below 1K. It is planed that the detector will
be equipped in the next X-ray telescope satellite.
Mechanical cryocoolers can not reach such tempera-
tures. Therefore, We have developed an adiabatic
demagnetization refrigerator that utilizes the magnetic
interaction. The refrigerator consists of a superfluid
helium tank, a gas gap heat switch, a salt pill and a
superconductive magnet assembly. Under the adia-
batic demagnetization test of the device, the salt pill
was cooled down to 1.3 K by superfluid helium under
a magnetic field of 2T. 47mK was achieved in experi-
ments as the lowest temperature.
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Configuration of connection

SMArt Crossing is a method of overpass construction
that uses an on-site structure to place a joint between
a steel pile head and a steel pier. It enables completion
of the construction work in a short period of time by
eliminating the process of making concrete footing. The
connection is a composite structure of steel frame and
concrete filled inside the frame. The static loading tests
were carried out in order to investigate the failure mech-
anism and the ultimate strength of the connection.
Performance of the connection was examined by chang-
ing such details as shear connector, filling-concrete,
etc. As a result, it was confirmed that by using the
calculation proposed in this report the ultimate strength
of the connection was enough for practical application
and that the shear connector was not required in steel
shell of the composite connection.
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Flume experiment of inclined slit wall caisson

An inclined slit wall caisson has the combined struc-
ture of a vertical slit caisson and an inclined wall cais-
son on top of it. It is developed to reduce the resul-
tant force acting on a caisson body and to improve
the body stability by utilizing the phase difference in
the waves acting on it. In estimating the wave force
acting on an inclined slit wall caisson, it is recom-
mended to apply the design procedure to a vertical
slit caisson. However, the incidence of maximum
wave force for an inclined slit wall caisson seems to
differ from that for a vertical slit caisson. This paper
reports the incidence of maximum wave force when
the wave acts on an inclined slit wall caisson and pro-
poses the empirical formulas of wave pressure.
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