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Development of a thermal thickening and dewatering system

by effectively utilizing the waste heat of incineration

- b

(A
YAMATO Tsuneo
MZEFEREBAEL
TRZRARER
HRRERIT IV

Abstract

Tsukishima Kikai has developed a thermal thickening and dewatering system that sig-

nificantly reduces the moisture content compared to a conventional system by effectively
using the waste heat of the incineration equipment. This system has been demonstrated
in the Toba Water Environment Protection Center of Kyoto city since 2019. The moisture
content of this system was reduced by 4 pt compared to a conventional non-heating system
by heating the sludge to 67°C in the case of mixed raw sludge. As a result of improvement
in the reaction of the polyferric sulfate (PFS) with sludge due to the increase in sludge tem-
perature, the moisture content decreased by 15 pt at a PFS dosage of 10% relative to the
non-heating system. As for the supplying thermal effluent method, the sludge temperature
could be highly increased by the cascade supply that provided the thermal effluent to the
thickening machine following the dewatering machine. It was suggested that the cause of
the improved dewaterability by thermal treatment was the collapse of the hydrated layer on
the protein surface due to heat denaturation and the elution of cytoplasm due to cell mem-
brane destruction. In contrast, there was no correlation between the decrease in viscosity
and the decrease in moisture content due to the increase in sludge temperature.
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moisture content reduction
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Table2 Target performance of demonstration test
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Table3 Analysis items and methods

HTEE ST

BREMER N0 E & —vik (Fisgs#E ICP-AES)

ATP+ADP + AMP A3ik (Listy & A3 water)

HiRASE Brookfield HADV2T (AR &> FILS5C4-29)

TL7ze REEHEDS,55CUL LT 282 EABIENEL, Gk
MR TL-b0 NSNS, —TJ5, PESTRINZE10% Tld, iR
HEE 15CH540CH ERIZBNTE KBRSt FL,
MERE EFICXDiBERE PFS O s AT L2 kick), &
KRBT LA2DOLHEM SIS, T2, 55CITBWTEHKENE
UK T LT 5% PES ORISR L&y v o o B3I D
HELRNFICLLDOEHER SN S,

Temperature of sludge cake
—4—15°C —+3-40°C -9-55°C -@-67°C

moisture content (%)

0 2 4 6 8 10 12
PFS dosage (%-T5)
3 BBAKBRREICHITBEKEKICRIET PFSFINEDRE

Fig.3 Effect of PFS dosage on moisture content at each sludge cake temperature

(mixed raw sludge)
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Fig.4 Relation between sludge cake temperature and moisture content (mixed raw

sludge)
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Fig.11 Effect of soluble crude protein on temperature of thermal treatment
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Development of a thermal thickening and dewatering system by effectively utilizing the waste heat of incineration
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Fig.13 Effect of soluble adenylate on temperature of thermal treatment
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Abstract

In 2019, TSK signed the BoCross® filter License agreement with TSK’s group company
BOKELA. This filter is a technology that enables the filtration of fine particle slurry, such as
sub-microns; this is a technology that TSK did not have before. This filter can apply a wide
range of solid-liquid separation needs through various operating methods, such as concen-
tration, washing, wet-classifying, and dynamic precoat filtration. By integrating this filter
with various peripheral sensor and control technologies, it has become a more automated
and sophisticated fine particle filtration system. Currently, various specific application stud-
ies are being conducted, mainly in the field of advanced materials.
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Nitrogen removal technology from side stream

by Anammox process.

Abstract

Anaerobic digestion is one of the technologies for the effective use of sewage sludge;
however, it produces a high concentration of nitrogen in wastewater. With the spreading of
biomass mixed digestion to excess biogas, the nitrogen removal technology becomes more

and more necessary.

The Anammox process is the most famous, cost-effective, energy saving, biological

nitrogen removal technology, although not many SSTP have implemented this technology.

We have tried to operate the Anammox process on the SSTP site to treat thick effluent

N %
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V) 21— a3 T ER
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from biomass mixed digestion sludges.
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Nitrogen removal technology from side stream by Anammox® process.
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Energy-creating incineration system

Abstract

In recent years, there has been increasing momentum for global warming countermea-

sures, such as the implementation of the Paris Agreement. In Japan, in September 2017, the
Ministry of Land, Infrastructure, Transport, and Tourism notified the requirements for grants
(the setting of performance indicators for waste heat recovery efficiency and power con-
sumption reduction rate) to install and reconstruct incinerators in sewerage projects. Conse-
quently, we started a demonstration test on an energy-creating incineration system that does

I RS
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FAFEAED

RS

AT VT

not require auxiliary fuel and can generate more power than the power used.
This time, we will introduce “the energy-creating incineration system” that is currently
undergoing a demonstration test.
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Development of Vortex Flow Crystallizer
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Abstract

Recently, the lithium-ion secondary battery (LIB) market has increased along with the
electronics and Electric Vehicle (EV)/ Hybrid Vehicle (HV)/ Plug-in Hybrid Vehicle (PHV)
market. From the LIB performance point of view, cathode material is very important in
major component materials. Vortex Flow Crystallizer, called “VF-C”, was developed to pro-
duce a cathode material precursor. This equipment can make strong uniform mixing in the
reactor as a reaction space. It allows the raw material to be mixed and dispersed very fast,
so that the crystal can grow rapidly. Therefore, even if the crystal residence time is short,
sufficient crystal growth is possible. This is the reason of high productivity as per equipment
volume.

The co-precipitation method is used as a manufacturing method for the cathode material
precursor. To apply such a reaction crystallization system, the high productivity of crystal
sizes ranging from 4 to 6 microns in median size, called “fine particle”, has already been
achieved. To expand application field, 10 micron over particle sample which is called “middle
particle” is produced and large-scale VF-C equipment is aligned as scale-up type to be cost
competitive.
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Keyword : Vortex flow crystallizer, Lithium ion secondary battery, Precursor of cathode material, Reaction
Crystallization, Twin type, Scale-up, Application for Middle particle
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) d90K;E [um] 9.5 9.9 239 216 19.8
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Table2 Crystallizer comparison table for Middle particle
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Acceleration of DX by the impact of “COVID-19”
and introduction of the TSK ICT/AI technologies

Abstract

ZSE LN

YAZAWA Nobuhiro

RERIEARS
1B X T LEB
BRI IN—T

Due to the effects of the latest coronavirus infection “COVID-19,” digital transformation
(hereinafter referred to as DX) is accelerating worldwide. In addition, our company (TSK-G) has
launched the “ICT / Al Utilization Technology Development Project” to promote the use of digital
technology and ICT technology, including Al.

As project activities, we aim to contribute to society through environmental protection and
achieve sustainable development using “remote monitoring and control,” “image recognition,” and
“time-series data analysis” technologies.
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Laser scanner in plant design

Abstract

A laser scanner is a measuring device that measures distances at a speed of about Million times/
second, and the measurement distance is about 100 m. This device is currently available worldwide

as it can safely measure high places and a wide range in a short time. It has been widely used in
recent years; it has been installed in automobiles and iPads and is becoming a standard technology.
Herein, we will introduce the operational status of the laser scanner introduced in 2018 in col-

laboration with the Plant Engineering Department of the Environment Business Division and
TSUKISHIMA Technology Maintenance Service CO., LTD.
Essentially, the laser scanner is a tool that captures the real world into the virtual space. We will

AVA
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50 W KANNO Takamitsu also introduce the potential possibilities for future plant design.
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Laser scanner in plant design
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Application of high-speed mixers in cosmetic industry
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Abstract

Cosmetic products are the mixtures of various types of ingredients in many formulations, which
simultaneously require uniformity and long-term storage stability. Thus, in cosmetic industry,
high level of dispersion and emulsification technique is necessary, and many types of high-speed

mixers have been extensively used to improve the quality and stability of the products. This article
describes the application of thin film spinning high-speed mixer Filmix (FM). As FM has been
designed for nanometer-level particles and is characterized by uniform particle size distribution,
it is considered a suitable tool for the cosmetic products. As expected, FM showed remarkable
improvement in storage stability. In addition, a few examples of product quality improvement
were observed, such as reduction in the surfactant amount during emulsification and UV light pro-
tection via the effective dispersion of TiO2 fine particles.
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Fig.1 The diagram of high speed mixers indicated by the shear stress and liquid flow
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Fig.4 Comparison of the droplet size distribution and stability between
homogenized and non-homogenized milk.
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Fig.5 Droplet size distributions of the emulsions prepared using FM and MIl at
different peripheral speeds.
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Fig.6 The correlation between the surfactant concentration and the average
droplet size (D50). FM provides stable emulsion with smaller amount of
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Fig.7 The sedimentation profile and the effect of peripheral speed on the
sedimentation volume of TiO:2 dispersion stored at room temperature.
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Table2 Formulations of the test samples for SPF measurement

Composition A Composition B
Ingredients (%) (%)
Liquid paraffin 45
Dimethicone 10
Stearic acid 2
Stearyl alcohol 2
Distearyldimonium hectorite 1.5
Carboxymethyl Cellulose 0.4
PEG-10 dimethicone 2
PEG-hydrogenated castor oil 1
1.3-BG 10 5
Titanium oxide (hydrophilic) 5 (hydrophobic) 5
Dionized water up to 100 up to 100
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Fig.8 SPF values of (A) o/w and (B) w/o sunscreen creams prepared using
premixed TiO2 dispersion. Shaded sections indicate the critical rotor speed area
for the drastic increase. Two-way arrows represent the difference in SPF value at
the critical speed.
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Evaluation of TM auto-strainer installation

and demonstration test
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Abstract

In some facilities, such as sewage treatment plants, recycled
sewage water with a flow rate and stable quality is used for various
purposes. In contrast, recycled water causes nozzles and strainers
(20-60 mesh) to clog because of suspended solid (SS) contained in
water. Therefore, we requested the TM auto-strainer to stabilize the
function of the facilities and make the maintenance easier. Some
installation cases are shown below.
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Keyword : Effective use of reclaimed water ./ stabilizing the function of the facilities
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Recycled sewage water the flow rate and quality are stable is used for
various purposes in some facilities such as sewage treatment plants. On
the other hands, recycled water causes nozzles and strainers(20-60mesh)
clogging because of SS (Suspended Solid) included the water. Therefore, we
invited TM auto-strainer that could make the function of the facilities stabilized
and the maintenance easier. Some installation cases are shown below.
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Table1 Effect after installation
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Fig.6 Second process of cleaning
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Fig.7 After cleaning process (left: before, right: after)
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Sewage sludge fuel conversion business

at the Matsugashima Terminal Treatment Plant in Ichihara City
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Abstract

In March 2020, the Tsukishima Kikai (TSK) Group signed a
basic contract with Ichihara City for the sewage sludge fuel con-

version business at the Matsugashima Terminal Treatment Plant.

This business will be carried out using the Design Build Oper-
ate (DBO) method. Construction work will be conducted by a
joint venture (JV) consisting of Ueno Industrial Co., Ltd. The
maintenance and operations for 20 years will be conducted by
a special purpose company (SPC) established by investing with
Tesco Co., Ltd.

The fuel conversion system applied in this business is a circu-
lated flush drying system, which is the first order received by TSK.

The sewage sludge fuel produced in this business will be used
as a coal alternative fuel.

BE#H 7 )L— 7132020 £ 3 BICTH R EAA 4y BIRKRALIZH T KB
EERBREHMEEE UT. AFE) ORRZNERFELZ, AF£1EDBO
(Design Build Operate) AT, BRI HIE(HR) LB T EmMEARE
R V) EHEBRL. 20 FERIOMIFEIDEER 137 X 0 (#F) EMH THELT
T AHERIBER S (SPC)ICTERBE1TI,

AEETRATIEHBEMEAXEARATREE AR THY), Hite
LTHBRRA[REZREODZ IR GEL D, BEREMEMER CaLEL -
FMEMIE. RRfBRBELTEDFIRT 2,

F—7— FmEm. FTAERBRME, AR
Keyword : Ichihara City, sewage sludge fuel conversion, circulated flush dryer
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Fig.1 Business management system
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Fig.3 System flow of the sewage sludge fuel conversion plant
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Energy generation incineration plant

for the Shingashigawa Water Circulation Center

Abstract

Saitama Prefecture formulated “The stop global warming, Saitama navigation 2050 and
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Table1 Outline of construction
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”Saitama Prefecture global warming strategy action plan”, which promote the reduction of
greenhouse gas (GHG) emissions. TSUKISHIMA KIKAI Co., LTD. (TSK) received the
order of incineration plant construction for the Shingashigawa water circulation center in

WA BB ORI TH 2R AT SIS TR SN AL EI2LS
N,O DFIENHL, Al = AT 71t 22T 5L BRI R
DR A AU LD E NIRRT AR PR E L2,
2.3.2 BB O M IR 3 HHA 5

A IR B3 DE R SR TR BB 12 He~_H 40 ~ 60% D1 # )
WA DR CED M TH Do SHICH MDA T A S TILBEEL
KA FEFRBRHEAE T 5L THRERLTILH BT K 80% D E

Saitama Prefecture from Japan Sewage Works Agency. TSK will construct an incineration

plant that combines a pressurized fluidized bed incinerator with a waste heat boiler and a ®2 IHEIR
Table2 Construction schedule

generator. This system will achieve less environmental burdens and will be more energy- . . .
2020 F | 20214 | 20224 | 2023FFE

efficient than conventional systems. This construction will contribute to the reduction in

GHG emissions under the Saitama Prefecture policy. This article introduces an energy gen- :j”:; ;‘Ai\ =y : W B HIIREA L AD D,
eration incinerator plant for the Shingashigawa Water Circulation Center. b;llﬁﬂ:ﬂzé 1-:-.;; ' i i ' 2.3.3 BB E OMCRIC BT AR iR 4
P e——" 4 JENAE e LR, PEREALEEIEIC B =% 5 %
BERTR XN TRBEL - B5EFES—2a> 2050 RU TRy TRB(L - HERFTREET .’_'Jlﬁ"f"‘_ L | — %%%MF‘ . ﬂj %E %@&% EF%&“% GE}QHZ) P BT
752 ) ERELERIEREBEL TV 5, ABEMHRSIE, BATAEBEISHERH IR (5t | | —— IR=DBADIER, BEOBEHIRAERAS AL
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F—T— N BER BATKESEH BEXREF. BIT X XE
Keyword : Saitama Prefecture, Japan Sewage Works Agency, PFBI, Energy generation, Generator
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Fig.1 schematic diagram of incinerator plant
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Order received for a concentration mechanism separate type belt

press dehydrator for Omura City
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Abstract

The problem with the conventional belt press dehydrator is that
the processing amount per installation area is small and that the
dehydrator has an open structure. Therefore, a deodorant cover is
required, and the installation area is large. However, it is widely used
because it is highly adaptable to the fluctuations in sludge properties
and can be stable against sludge that is difficult to dehydrate.

By combining a belt press dehydrator with a concentrator, Tsuk-
ishima kikai has developed a “concentration mechanism separate
type belt press dehydrator” designed to solve the abovementioned
problems while maintaining the features of the belt press dehydra-
tor. We received an order for the first machine from Omura City.
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F—7— K FAKBR NIVhT L RREokAE
Keyword : Sewage sludge, belt press dehydrator
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Fig.10 Wastewater treatment facility.
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B&TI/A>TH—EX ()

T135-0031 RRFMIRXIEE-3-7
(RBHEEKAEL)
TEL.03-5245-7150 FAX.03-5245-7155

Yoo —<IL (%)

T322-0017 HAREAT T Al1737-55
TEL.0289-72-0371 FAX.0289-72-0381

BEREIO=TULYT ()

T104-0053 RREHHRXEE3-12-1
(KDX#& L)
TEL.03-6758-2310 FAX.03-6758-2324

BEYY E—ILZ(KF)

T135-0031 RREIRXEET-3-7
(RB#HKLEN)
TEL.03-5621-5911 FAX.03-5621-5912

BBEY#Z4H—h ()

T104-0053 R HRXAEE3-5-1
(A B () )
TEL.03-3533-4824 FAX.03-3536-0968

KEVFIHIVIL I =TT (%) T530-0053 KBRAFABRAALXKILAT3-3

(KB S=THAREI)
TEL.06-6312-6621 FAX.06-6312-6626

SETEKRARH T210-0861 #Z/I[&)gH/ IR/ NEET4-4
TEL.(044)266-0272 FAX.(044)266-0271
TIAIV X () T656-2306 KERARTEES1-38

TEL.(0799)72-0080 FAX.(0799)72-0040

FA—8—H—EZ (#)

T253-0106 #3312 S EERR) | BT =1 14058-61t
(ENEKER)

BEVWEDESE:

Ao KIRIBEEAT PPPEEHESR
TEL.(03)5560-6540 FAX.(03)5560-6584

RIRYA—5—&TFT— (1)

T450-0003 EMEZHEHHHXERE1-17-29
(AE#mHMASH B R ERIER)

BEWVWEDEE !

AB#MM S KIRIBREANT PPPEEHESR
TEL.(03)5560-6540 FAX.(03)5560-6584
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CBYBSERD)

TSKIZIZTYULTBALTUR (#%)

TSK ENGINEERING (THAILAND) CO., LTD. KTET»
14th Floor, Room No.1404, United Center Building,
323 Silom Road, Bangrak, Bangkok 10500, Thailand
TEL. +66-2-231-1726~30 FAX. +66-2-231-1731

BERFEREME (LR) FRAR

TSK ENGINEERING CHINA CO., LTD

702, Block B, Winter Less Center, 1st Xidawang Rd, Chaoyang District, Beijing,
China.

TEL. +86-10-8590-6595 FAX. +86-10-8590-6593

BOKELA GmbH
TullastraBe 64 76131, Karlsruhe, Germany
TEL. +49-721-9-64-56-0 FAX. +49-721-9-64-56-10

BEIYZT7ULTYL—7 (1)

TSUKISHIMA ENGINEERING MALAYSIA SDN. BHD. K TEM>»
BRI Y=7ULTIHER—IV (k)

TSUKISHIMA ENGINEERING SINGAPORE PTE. LTD. K TES»
Suite16. 04-05, 16th Floor, Wisma MCA,

163 Jalan Ampang, 50450 Kuala Lumpur, Malaysia

TEL. +60-3-2162-8679 FAX. +60-3-2162-8377

TSKI S ZT7ULTRE ()

TSK ENGINEERING TAIWAN CO., LTD. KTETA>

6th Floor, No.24, Min Sheng, W.Road, Taipei 104, Taiwan R.O.C.
TEL. +886-2-2523-6975~6 FAX. +886-2-2521-1429
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