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Demonstration of Fluidized Bed Incinerator with Turbocharger
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Abstract

Sludge generation is increasing yearly with widespread use of the sewage system.
The majority of sewage sludge is dewatered and then incinerated. Fluidized Bed
Incinerator (FBI) is the mainstream for incinerating dewatered sludge, and accounts
for 80% of total installations of 280 units in Japan. Large amount of hot sand is used
as a heating medium, which excels in incinerating high-moisture content waste mate-
rials such as dewatered sludge. However, FBI uses much power as auxiliary fuel is
required to treat high-moisture waste materials.

As a measure, energy recovery system from dewatered sludge has been developed
by combining the Fluidized Bed Incinerator with turbocharger for converting high-
moisture sewage sludge into exhaust gas, which obtains surplus pressurized air in
excess of the amount required for combustion. The system is operated at 100 ~
300kPaG, driving the turbocharger with high-temperature and high-pressure exhaust
gas and generating combustion air, which eliminates the blower. Electric power con-
sumption is reduced by about 40% compared to typical FBI that requires forced draft
blower and induced draft fans. Sewage sludge is burned completely as pressurization
accelerates burning rate.

For actual sewage sludge incinerators, moisture in sludge is converted into 40 to
50% exhaust gas, thus more air is generated in FBI with turbocharger. Exhaust gas
heat is exchanged with the air preheater, dust is removed with the hot gas filter, and
then exhaust gas is used in the turbocharger to recover energy.

A general-purpose turbocharger used for trucks was applied for the pilot plant. The
commercial plant will apply a larger general-purpose turbocharger used for ships.

The pilot plant was operated at 180 kg/hr of processing time. Other operating con-
dition such as temperature, pressure and exhaust gas properties are described in this
paper.

*— 7 — FUREER. BIGHE, TAKEE. BAHIE
Keyword : Fluidized Bed, Turbocharger, Sewage Sludge, Electric Power Reduction
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location of the pilot plant at Osyamanbe, Hokkaido, Japan
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Table1 Specification of Fluidized Bed Incinerator with turbocharger
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Fig.6 Photo of Fluidized Bed Incinerator with turbocharger

7 BIRKAMENF (7 ) — K — N EB)
Fig.7 Photo of Fluidized Bed Incinerator with turbocharger(freeboard)
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Fig.10 Operating example of pilot plant
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Fig.11 Temperature, pressure, feed rate and oil rate of pilot plant

Fig.12 NOx, N,O and CO of pilot plant
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Fig.15 Temperature, pressure, feed rate and oil rate of pilot plant during low feeding
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Fig.16 NOx, N,O and CO of pilot plant during low feeding
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Abstract

Many industrial products containing Chlorine (Cl) such as
synthetic fibers, plastics, pesticides and solvents require safe
treatment of Chlorine. In addition, even if Chlorine is not con-
tained in the product itself, many products use Hydrochloric
Acid (HCI) or Chlorine Gas (Cl,) in the manufacturing process
and generate wastes containing Chlorine called Chlorinated
Organic Waste that require treatment without pollution.

Technologies or processes developed and established by Tsuk-
ishima Kankyo Engineering Ltd.(TSKE) include the following:

+ Decomposition of incombustible Chlorinated Organic Waste
by incineration

* Neutralization of combustion gas containing of HCI gas
* Recovery of 20wt% HCI solution by absorber

* Recovery of 35wt% HCI solution or 100wt% HCI gas by dis-
tillation

* Recovery of energy such as steam recovery by waste heat
boiler

This paper describes the HCI recovery system, performance,
installation records including awards for the technologies.
F-—7— K EER BOKE. BB, ARIERREEY. MRRF

Keyword : HCI, Hydrochloric Acid, HCI Recovery System, Chlorinated Organic
Waste, Combustion Furnace
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Fig.1 Flow sheet of HCI Recovery System
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The development of High-current Plasma Assisted Deposition

system and the application examination to optical thin-film coating
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Abstract

Digital electric appliance market is actively headed toward the start of digital broadcasting in
recent years, represented by thin and large screen TV, DVD recorders, digital cameras and other
devices. For all of these devices, optics technology becomes the key and various optical elements
such as lenses are used. Optical thin-film multi-layers that appropriately fit application on infra-
red-cut filters are formed on the surface of those optical elements.

Tsukishima Kikai Co., Ltd. (TSK) has produced the vacuum thin-film coating system by con-
tracted manufacturing, and accumulated technologies for vacuum apparatus production since 1980.
Furthermore, the challenge was taken to develop the technology for thin-film coating process,
essential for vacuum thin-film coating makers.

Our thin-film coating process technology was developed by using pressure gradient type plasma
source together with vacuum evaporation called, “Plasma Assisted Deposition (PAD) method,” and
the High-Current Plasma Assisted Deposition system (XLS1500PA) was developed by combining
experience from these two vacuum technologies. The feature of XLS1500PA is to take reactive
evaporation in a plasma activity atmosphere.

As the film is formed mainly by metallic compounds, our attention is focused on applying the
PAD technology effectively on optical thin-films. The configuration and features of XLS1500PA
are described, and characteristics of the optical thin-film formed by this PAD system are intro-
duced in this paper.

F—T— R RPER ERRE (A TL—T (I TIART IR NEE ENABEM TSI~ H >
Keyword : Optical thin-film, Vacuum evaporation, lonplating, Plasma assisted deposition, Pressure gradient type plasma source
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Industrial Wastewater Treatment System of TSK

Abstract

The challenge for strengthening competitiveness in the industrial wastewater treat-
ment business from now is “strengthening the capability to develop higher value
products,” which cater to “a proposal-based solution business.”

Two key environmental products of Tsukishima Kikai have been introduced for
competitive applications in the industrial wastewater business that reduce sludge
volume, save energy and generate energy. The first is anaerobic treatment of High
Efficiency Upflow Anaerobic Sludge Blanket (UASB) that operates under higher
load than that of the competitors. The second is aerobic treatment of continuous self-
cleaning fixed-media bioreactor, named “Aero Slalom,” equipped with an air-shearing
mechanism as measure against clogging that was common in conventional aerators.
For one example, Aero Slalom is used for pretreatment of activated sludge and its
treated water can be discharged directly to a sewage treatment plant.

Comparative features and applications of these two products are described.

-7 — K HS0IE, FRAE UASB., T7AXF50— L4, HWEGEEERALE
Keyword : Anaerobic Treatment, Aerobic Treatment, UASB, Aero Slalom, Prevention of global warming
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Fig.1 Configuration of High Efficiency UASB

SEREERRL TV, BKIEVTIZ—EISLI/NIVZHEEEN S,
— KRR —>. ZRRS/ = TRAZDFNEKDTNIZEL))T
JR—REELFIREEICL, 52— ILEHKER DICERMSE. )
ISEREIL D, REICEETIERMEBRRETCRICIE, &
KOFRSFHEEBABHIET 3,

Bz, BREBIEHKIINTZCOD.FEER (COD:E
£ 10,000mg/LICBWTRRERB0% U EELEZIHE) REEEL-15
E. RDESIHSB,

BE#t# =% UASB 30 kg/m3 - D
Bt 217 15~20 kg/mé:-D (7 71H)
Ctt 217 20 kg/mé-D (E7VJ1E)

COD : {t¥HEAREKRE

Mg Fma— B RUASBY F= L
HifR 3~5mm BifE ImmfiLEs

295Z1—-IEHE
Fig.2 Photo of granules.

3 EMEUASBER
Fig.3 Photo of High Efficiency UASB

30 TSK ##k 2008 no.9

TSK #%k 2008 no.9 31



RIBMT 1 TSKDEZEHEK IR i

Industrial Wastewater Treatment System of TSK

R 2 METSHEKLIBA DB UASBOER ICE T 2R HE
Table2 Study of Application of High Efficiency UASB to Wastewater Discharged from a Catalyst Plant
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Fig.4 Configuration of Aero Slalom
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Fig.6 Block flow of Aero Slalom system applied to the food industry
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Table4 Installation Record of Aero Slalom
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1) $BRIDE / H-BHUASBEY X T LDEH, BiRBEWE, Vol 39, NO.7,
pp. 66-77 (2003)
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Abstract

In April 2007, the Ministry of Health, Labor and Welfare in
Japan recognized the application of ultraviolet (UV) disinfec-
tion as countermeasure for chlorine-resistant protozoa (ex.
Cryptosporidium, Giardia). This recognition is increasing
studies to introduce UV disinfection systems at public water
supply plants in Japan because up to now, there was the need
to effectively treat these protozoa, but are yet to adopt mea-
sures mainly due to economic reasons.

The mechanism of UV disinfection is known as inactivation
that lowers infectability by direct action to DNA. In Europe
and the United States, there are already many large-scale
installations as the effectiveness of UV against Cryptospo-
ridium has been recognized earlier than in Japan.

For UV disinfection against Cryptosporidium, Tsukishima
Kikai Co., Ltd. (TSK) has adopted SENTINEL, the drinking
water UV disinfection system from Calgon Carbon Corpora-
tion, the pioneer of the process and the holder of basic patents
and the largest share in the United States.

This paper describes verifications of the high reliability of
UV disinfection system. The actual SENTINEL is used for
the verifications based on flow examination as well as Calgon
Carbon’s many installation records and knowledge with its
firmly recognized disinfection performance to further advance
the proposal of the simple and sure disinfection process.
F—J— R IR VT RRRY TG L, REUV T 2T, EEBTE

Keyword : Ultraviolet, Cryptosporidium, Medium Pressure Ultraviolet Lamp,
Validation
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Fig.1 Exterior design of Drinking Water Disinfection System SENTINEL Type 300
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Table1 Lineup of Ultraviolet Disinfection System SENTINEL
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M2 JEKELE £2F 3/ 12008 (AL E = 360,000m°/ B)
Fig.2 Installation of SENTINEL Type 1200 in Canada (flow rate = 360,000m°/d)

R2 RIMPHBEE > FRVERE(—ED)
Table2 Installation List of Ultraviolet Disinfection System SENTINEL (select review)

No | #IAFE TSV MERE [m’/H]
1 2000 Bowling Green, USA 45,000
2 2001 West View Water, USA 150,000
3 2002 E.L.Smith Plant, Canada 360,000
4 2003 Mannheim, Canada 73,000
5 2004 Hulton Plant, USA 38,000
6 2005 Rossdale, Canada 180,000
7 2005 Deacon, Canada 780,000
8 2005 City of Kelowna, Canada 180,000
9 2006 Potomac, USA 1,130,000
10 2006 Pawtucket, USA 120,000
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Tsukishima- Dry Seal Gas Holder
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Abstract

Tsukishima-Dry seal gas holder was adopted in the 1950’s.
Since then, the applications of the storage gas have expanded
into fields such as steel works, sewerage treatment plant, and
biomass plant with total global installation record of approxi-
mately 500 units.

The gas holder is a completely dry type that does not use
any liquids such as water, greases or oil. As one of the key
components of this dry type gas holder, a special synthetic
rubber membrane has been developed jointly with Japanese
rubber company for sealing the gas. The most suitable rubber
membrane is selected to meet individual gas characteristics.

Dry seal gas holder is a well-established, core technology of
Tsukishima Kikai and its progress is continuing further.

This paper describes the functions, features, configuration
and mechanisms of the large-scale dry seal gas holder.

*—7—K: KI1>—Jb, 8§k, BlEH X
Keyword : Dry Seal, Steel Mill, By-Product Gas
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Fig.1 External view of Tsukishima- Dry Seal Gas Holder
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Tsukishima- Dry Seal Gas Holder
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Fig.3 Bird’s eye view of Tsukishima-Dry Seal Gas Holder
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Fig.4 Mechanism of Tsukishima- Dry Seal Gas Holder
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Table2 Installation Record of Tsukishima- Dry Seal Gas Holder
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