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Operational Example of Renewable Fuel Boilers
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We supply circulating fluidized bed (CFB) boilers, which
can utilize biomass fuels and recycled fuels in order to
comply with the world-wide requirement of CO2 reduction.
Major features of the CFB consist of INTREX for mitigating
heater tube corrosion and Step-grid nozzles for preventing
an accumulation of contaminations which is brought in
with recycled fuels in the furnace. INTREX super heaters
are installed on the bed of recirculation materials to isolate
tube surface from corrosive gas. Step-grid is installed like
stairs on the furnace bottom. As an example of a facility
equipped with these technologies, the first large scale bio-
mass boiler for the power generation and supply has been
in stable operation for these three years. Other examples
comprise the boiler for supplying both heat and electricity
generated by new energy fuels (TDF, construction waste
wood, bark, paper sludge). This report describes the fea-
tures of our newly developed boilers and their associated
operational examples.

ooooooooboooooooooooooooboobooo
0O000000000O0000TDFR(Tire Derived Fuel)O O
O000000000000D0D0ORPFORefused Paper &
Plastic FuelD D 00000000000 OO0O0O0OOOOO
ooobzeee0oOoOoonOOzeoe0OOODOOOOO
oboo0o200000000TDFOOOCOODO00 0150
gboooboooo
goboooooobooooooooooooboooon
goooboooboooboooooooooo

gobooooooooo

0000000 No.167 2008



oooooooooooooOoooOooOoOoOooooooOood

35
Petroleum coke
N
e
Bituminous coal Pe
20
o hind REFO
§ N < b(i)ar‘:i commercial &L
s f industrial
e Brown coal,(J
s lignite \@
2 Chickenld
= o
= 10 DemolitionO litter
T > <
Peat cowll
ow
- manure
Bark
Biomass &[J| Deinking(
5 - Sewagel]
fiberO sludge sludge
sludge
0 1 2 5 10 N/AO
Standard design Some challenges Multiple challenges For fluidized bed
oo goooooooooooooo
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Project list and CO2 reduction
Service Steam output Fuels CO:2 reduction
starting X Capacity | Temp. | Press. Coal ‘ Wood ‘ TDF ‘ RPF ‘ Sludge | Biomass | Incl.recycle
Customer Location
day t/h O kg/cm’G 0 O Max. ratio fuel o [ Co-firing t-CO2/y t-CO/y
0410 |DOoO0ODODOOO ooo 196 513 103 o [} 221300 221300
0605 |ODOOCO oo 130 541 117 o [} o o 44700 223700
06.09 (0000 oo 195 513 102 o o 192600 192600
0610 (00000 oo 130 530 124 o o O o 30600 183400
07.08 |DOOOODOO oo 300 541 128 m} o 0 158300
0710 |ODOOO oo 230 505 104 o [} o 223200 297600
0711 |0O00OO oo 230 505 104 O O o 168000 252000
08.03 |0OOO oo 65 450 63 O o 75000 107100
08.05 |0O0OOOOO oo 180 480 80 O o o 33300 33300
0809 |ODOOCO oo 280 536 130 [} o o o 45800 68600
0812 |0OOO oo 170 510 104 o O o o o 152000 215500
09.01 |0OOO oo 300 485 70 O o o 145300 246900
09.03 | KumhoO O OO oo 250% 2 540 130 m} o 0 111100
09.07 |ODOOCOOCOO oo 280 535 100 O OoO [J4500000| [ 4500000

[J COz2 reduction is estimated from the design condition by SHI.
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Major specifications

. SHIIFW compact CFB
Boiler

INTREX type
Power generation | 50 MW
Steam output 196 t/h
Steam press. 10.1 MPa
Steam temp. 5130
Fuels Demolition wood(J 70-9001 [J

[ Heat base 0 Semi-anthracite(] 10-30C] [

37.05 O O Performance test datal]

Plant efficiency
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Major specifications

SHIOFW compact CFB
INTREX type

Boiler

Steam output 130t/h

Steam press. 11.5 MPa

Steam temp. 5410

2"x 2" TDF with wires(1 80 O O
Demolition wood and bark(] 17 [0 [
Paper sludge) 30 0

Fuels
[ Heat base 0
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Metal Recovery Using Rotary Kiln
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Isshu TETSUYAMA  Isamu KAWAKAMI
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Rotary kiln
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In response to the rapidly increasing demand for recovery
of valuable metals from waste containing metals, we have
developed two methods by adopting rotary kilns for metal
recycling. The first method is improvement of a rotary kiln to
a high-load, high-performance roasting furnace. We have
succeeded in economically recovering nickel, vanadium and
molybdenum from spent catalysts. The commercial plant
has been operated with high efficiency to recover rare
metals. The second method is recovery of iron and zinc
from the electric furnace dust. Refuse plastics are utilized as
both fuel and reduction agent in the rotary kiln. The stable
operation has been confirmed through the demonstration

test and it is expected to enable an economical recycling.
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Principle of roasting spent catalyst
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Main raw material
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Melting/L] ’ / %erro»D | D i
separation bdenum
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Smelting electric furnace erro-0 o
l l ] Lehaciom ]1 O Weight( 0
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process s [ mlc|umm[]} D Standard ~ 50.0 0.15 1.80 0.08 0.07 0.01 0.70 0.80
Ladle furnace ‘ minate L
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Sumi-Thickener is a space-saving high-speed coagula-
tion system, and more than 170 Sumi-Thickener units have
been installed. Because of its structural features described
below, Sumi-Thickener is operable under higher surface
loading than ordinary coagulation systems. The features
include: 1) good flocculation for excellent sedimentation,
achieved through the installation of a mixing chamber
inside the tank and polymer coagulant dosing at several
points; 2) a uniformly distributed supply of raw wastewater
to the tank using a rotating distributor; and 3) effective
utilization of the surface area through a uniform upward
stream formed inside the tank. In addition, the formation
of a blanket zone increases the clarity of the treated water
depending on the type of raw wastewater used. Recent
representative applications of Sumi-Thickener include
rainwater drainage, activated sludge treatment using the
Sumi-Sludge system, the diversion of water (turbidity
removal from river water), and solid recovery by coagula-
tion and thickening.
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Typical application of Sumi-Thickener
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Typical design load
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It has been almost 30 years since the start of test
research on the UASB (Upflow Anaerobic Sludge Blanket)
method in the 1980s. During this period, various systems,
including a super high load type of EGSB (Expanded
Granular Sludge Bed), have been developed, and it is
said that UASB processes currently account for approxi-
mately 60% of all anaerobic wastewater treatment systems
worldwide. With five models of UASB-based systems:

“ Biobed®,™ Biothane®,”™ AquaSAT®,™ Biobed®-U" and

“ Biothane®-U,” Sumitomo Heavy Industries Environment
Co., Ltd. (SHIDEV) is capable of offering the optimum
model according to the concentration and quantity of
wastewater discharged from the plant, ranging from 200
mg/L to over 10000 mg/L in BOD concentration and from
a few m®/d to over 15000 m?/d in wastewater. This report
describes an overview of SHIDEV's UASB processes,
including the peripheral technology developments
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From the viewpoint of global warming prevention, it
has become important to promote the practical use of
biomasses. Methane fermentation, which is a representa-
tive technology for recycling biomasses, is classified by
the solid concentration of biomass into the UASB and
EGSB methods used in treating effluents with low solid
concentrations, and the complete mixing methane fer-
mentation used in treating organic wastes with high solid
concentrations. The complete mixing methane fermenta-
tion, which has been used for many years, involves prob-
lems such as the inability to allow high loading achieved
with the UASB and EGSB methods, and the need for a
large methane fermentation tank, the high construction
cost and the large site area. To address these problems,
Sumitomo Heavy Industries Environment Co., Ltd. (SHIIEV)
conducted a methane fermentation test with the aim of
maintaining the fungus concentration inside the methane
fermentation tank to enable high-load operation. Based
on the test findings, SHIJEV also studied a case in which
an actual facility was constructed.
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Results of experiment on activated sludge treatment
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Due to the growing interest in global warming, energy-
intensive wastewater treatment plants (WWTPs) have
been required to reduce their power consumption and CO2
emission. Since 30-40% of the total power consumption in
the whole WWTPs is derived from the aeration process,
efficient diffusers called ultra fine bubble diffusers have
been introduced. The ultra fine bubble diffuser is intended
to achieve high oxygen transfer efficiency by generating
fine bubbles from a membrane with fine perforation slits.
This paper illustrates the availability of new ultra fine
bubble membrane tube diffuser which corresponds with
the various maintenance needs, by examining its oxygen
transfer efficiency, mixing ability and pressure loss in the
actual WWTP.
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The jet pump "Sumi Jetter" described in this report is a
new model that serves as the core of grit chamber facili-
ties for sewers. The previous Sumi Jetter model was
developed in order to increase efficiency, but it was dis-
advantageous in that a large amount of pressurized water
was required to lift sand. In developing the new model,
Sumitomo Heavy Industries Environment Co., Ltd. (SHIIEV)
aimed at reducing the amount of pressurized water in
order to solve this problem. After analyzing the Sumi
Jetter components, SHIJEV focused attention on the
shape of the nozzle, and investigated how it affected the
performance of the pump. To optimize the nozzle shape,
the simulation technique was utilized to examine various
alternatives and improvements. As a result, SHIJEV have
been able to optimize the inner angle, length and diameter
of the nozzle. Based on the simulation, a new nozzle was
produced, that reduced the consumption of pressurized
water in a demonstration facility.
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In our country, sewage sludge is generally dewatered to
reduce its volume. Conventionally, filter presses required
large spaces and centrifugal dehydrators needed large
powers for dewatering sewage sludge. Recently, the
increased performance of flocculants has enabled even
screw presses to dewater sewage sludge, and various
models of low-power, space-saving screw presses have
been introduced. Sumitomo Heavy Industries Environment
Co., Ltd. (SHIIEV) lately developed a screw press designed
for sludge dewatering. This equipment is characterized by
its mechanism for constant control of the internal pressure
to stabilize the properties of the dehydrated cake produced
by the screw press. It maintains a constant internal pressure
and stabilizes the moisture content of the dehydrated cake
by controlling the discharge from the dehydrator outlet.
Specifically, it increases the discharge if the internal pressure
rises, and reduces the discharge if the pressure lowers. As a
result of conducting a demonstration test, SHITEV confirmed
that the screw press achieves a moisture content of 82% or
less and an SS recovery rate of 95% or higher.
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Development of High Hydrogen Pumping Speed Type Cryopump
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In the ion implantation equipment market, the recent
demand for high hydrogen pumping speed type cryopump
has been increasing because of throughput enhancement
and implantation dose shift improvement. Under such
circumstances, we have developed high hydrogen pumping
speed type cryopump based on the existing model which
is not high hydrogen pumping speed type cryopump.
Hydrogen pumping speed has been improved by designing
the charcoal panel using pumping speed simulation and
parametric change in the sticking coefficient of hydrogen
molecule to charcoal. As a result, hydrogen pumping speed
has been increased to 10000 L/s with cryopump ANSI10.
Cryopumps with high hydrogen pumping speed need
larger than normal refrigerators because of the large
thermal loading. By developing the method for reducing
the thermal loading on the activated charcoal panel, we
succeeded in sharing the refrigerator with normal types
and achieved energy saving.
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