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Removal of Carbon Dioxide from Digestion Gas using Hollow-fiber

Gas-liquid Contactors
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Abstract

Digestion gas produced from the sewage treatment plant generally contains 60% of
methane and 40% of carbon dioxide, which results in depression of calorific value and

utility value of the gas.

To remove carbon dioxide from the digestion gas, we developed a new system using
hollow-fiber gas-liquid contactors consisting of three processes ; refinery, air sweep and
vacuum degassing. In the contactors, the gas flows in the lumen side of hollow fibers, and
liquid in the shell side. The gas-liquid interface is formed right outside of hollow fibers
because the hollow fibers used are hydrophobic and microporous. The contactor contains
a lot of hollow fibers whose diameters are about 300um, and has huge gas-liquid interface

area per unit volume. It is so efficient to transfer carbon dioxide between gas and liquid.

We tested the system with digestion gas in a sewage treatment plant. The following

conclusions were obtained.
1) Methane concentration in refinery gas can be maintained at 90% stably.

2) High water temperature disturbs the stability of the refinery process, but it is recov-

ered by appropriate ‘liquid-gas contact ratio.

3) The new system enables higher volume load than traditional systems.

F—7— N TG GEEH X Rk RE, X 2
Keyword : Concentration, Digestion gas, Hollow-fiber, Methane, Sewage-treatment plant
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Removal of carbon dioxide from digestion gas using hollow-fiber gas-liquid contactors
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Push Type Centrifuge
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Abstract

Push type centrifuge is one type of continuous filtering centri-
fuge used mainly for solid-liquid separation and dewatering of
slurry including relatively large-size particles. For more than 50
years, Tsukishima Kikai installed more than 1,200 sets of push
type centrifuge for over 120 different products. This centrifuge
features high solids capacity, high dewatering performance and
high cake washing efficiency. A new mechanism is described
using a dewatering cone that further reduces discharged cake
moisture for ABS resin application, and a pre-thickening device is
described that results in larger feed capacity with stable operation.

F— 7 — N RO B, ST, A
Keyword : Centrifuge, Continuous, Push type
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Push Type Centrifuge
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Fig.3 Operation principle of push type centrifuge
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Fig.13 Performance comparison between original basket and pre-thickening type basket
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Abstract

The ISEP® and CSEP® technologies were developed during
the 1980’s by Advanced Separation Technologies Co., Ltd.
(AST). Tsukishima Kikai (TSK) and AST made a sales agree-
ment contract in 1993, and when Calgon Carbon Co., Ltd.
(CCC) purchased AST in 1996, TSK and CCC continued this

contract.

The main feature is the ISEP® valve, a very unique and con-
venient technology that allows continuous ion exchange. For
ion exchange applications, ISEP® reduces water and chemi-
cal consumption more efficiently than conventional fixed bed
systems. For chromatographic separations, CSEP® efficiently
enhances separation, leading to reductions in both CO: and

environmental load.

TSK has delivered ISEP® for applications in sugar and
amino acids and the customers have been very satisfied with
adopting ISEP®. TSK is making efforts for further delivery
records of ISEP® and CSEP®, as well as expanding sales into
other application fields.
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Keyword : lon exchange, Chromatographic separation, Decolorization, Deashing
(Demineralization), Purification, Recovery
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Table2 Partial List ISEP" Applications

Acid-sugar Separation Bmler Feedwater Demlncrahzanon Gallium Recovery
Aluminum Removal Caffeine
Amine Purification

<:| Antibiotics
Decolorization of Fine Liquor

SORBENT

1 16 17 18 19 20 Glutamate Demineralization

1 I

Citric Acid Demineralization Iron Removal from Cu Electrolyte

Copper / Vanadium Isoflavones

InonnnnpfanEonnannnn
i

Decolorization of Amino Acid

Deashing of Fine Liquor

Lactic Acid Purification

Beet Syrup Impurity Removal Deashing Dextrose

i Lysine Purification Maltose Decolorization Maltose Demineralization
1 10, 1 12 13 14 15 16 B, 19 20 Mannitol Purification Metal Recovery Nickel Removal from  Cobalt
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Fig.6 Process flow diagram of typical CSEP”

Vitamin C Production Zinc Removal from Wastewater Water Demineralization
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Table3 Separation results of CSEP" for 1999 business sugar supply structure rationalization promotion business of
fiscal year"Promotion business of technological development report”

HA faik R Sy b o T FEREE Sy
BX. 50.0 25.4 8.4 0
pH 8 8.5 73 6.3
[EIUHEE (%) — 90~95 80 -
[E (%) = 92~99 80
B (/L) 340 250 1.5 0
ks (g/L) 1.3 1.0 8.0 0.1
fafli(C.V) 138,500 114,400 32,100 224,400
() 3,300 1,700 900 1,000
BOD(ppm) = = = 4,410
COD-Mn(ppm) = = = 16,040

i€ : faffi=-1,000 x FHE x log(%Tazo / 100) / (Bx. x it /100)
= -1,000 x FHFE x log(%T20/ 100) / (Bx. x #tbHE /100)

4 CSEP" E%EHE
Table4 Partial List of CSEP® Applications

Betaine Recovery Sorbitol/Mannitol
Sugar Recovery from Molasses Sugar Alcohol Separation

Chiral Separation

Sucralose

Glucose — Fructose

Tocotrienol Separation

Itaconic acid

Vitamin E Separation

Protein Separation from Cheese Whey

Mannitol Purification
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Report of Operation of Double-layered Cylindrical Filter
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®
Press“Tornado Press

~First commercial machine has started to operate in Mombetsu city!~
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Abstract

Belt press filters and centrifugal decanter dewatering machines
have been applied widely for dewatering thickened sewage
sludge. In recent years, the social needs are strong demands for
cost reductions and energy-savings in the overall sewerage works
that led to much-needed development of models for dewatering
processes as well. As a result, applications of alternative dewa-
tering machine models using metal filtration materials requiring
no filter-cloth replacements have spread rapidly such as Screw
Press and Rotary Press Filter To further reduce moisture by filtra-
tion and compression mechanisms not available by conventional
methods, the Tornado Press®, a double-layered cylindrical filter
press was developed. Its structure is simple, applying advantages
of these metal mesh filter Tsukishima Kikai has delivered Tornado
Press® to Mombetsu city, Japan for the Mombetsu Acqua Center,
and its construction has been completed in March 2008. This is
the first commercial machine operating in Japan with 259 kg-ds/
h dry-solid throughput and 79% moisture content in dewatered
sludge (TS 2.2%-ds). The introduction, control method, operating
conditions and actual performance records of the Tornado Press®
(actual plant No. 1) are described.

F—7— K1 Bik, BFEBMEBAE  MLE— K7L 7 I

Keyword : Dewatering, Double-layered Cylindrical Filter Press” Tornado Press®” ,
Mombetsu city
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Table3 Operation result(average of April and May of 2008)
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PFI based Design,Construction,Operation and Maintenance of

the Sludge Treatment Facility of Edogawa Water Purification

Plant(provisional name)

~ Tsukishima kikai group expanding “life-cycle business” ~

Abstract

Private Finance Initiative (PFI) based design, construction, operation and maintenance of a sludge
treatment facility of Edogawa Water Purification Plant (provisional name) is the second commitment
to a PFI project by the Tsukishima Kikai Co., Ltd. group, actively promoting “life-cycle business,” in
which PFI is one of its major business. The project follows build-transfer-operate (BTO) plan under
which the facilities are privately managed but owned publicly. Chiba Prefectural Waterworks formed

the basic agreement, a project contract and a monitoring contract with a consortium, a Special Purpose

Company (SPC), and financial institutions, respectively and in that order, clarifying each responsibility.

Tsukishima Technology Maintenance Service Co., Ltd., METAWATER Co., Ltd. and Electric Power
Development Co.,Ltd.,(J-POWER)jointly established Edogawa Water Service Co., Ltd., which is the

SPC running this project. Tsukishima Kikai took charge of equipment works and Tsukishima Technol-

In this report, the project is outlined and the basic consideration of process design based not on con-

ventional publicly-run and owned specification design, but based on performance orders are described,

% PRI 3413, PRI #: (IR & 55 o il I X5 28 3L 7% 5 o 2 A

SN
Hironobu SAKURAI
IR B R AIBEEHOESD
EEHETIL-T
ogy Maintenance Service handled operation and maintenance for stable working.
as well as recycling applications of dewatered cake.
¥ — 7 — F PRI BKSEH KRGS, INER K, RETOBEFA
Keyword : PFI, Sludge treatment facility, Filter press, Recycling sludge
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PFI based design,construction,operatetion and maintenance of thesludge treatment fucility of Edog

Water Purification Plant(provisional name) ~ Tsukishima kikai group expanding “life-cycle business” ~
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