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Abstract

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

niÞ cantly 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�Æ 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 efß uent method, the sludge temperature 

could be highly increased by the cascade supply that provided the thermal efß uent 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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Development of a thermal thickening and dewatering system
by effectively utilizing the waste heat of incineration
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Abstract

In 2019, TSK signed the BoCross® Þ lter License agreement with TSK’s group company 

BOKELA. This Þ lter is a technology that enables the Þ ltration of Þ ne particle slurry, such as 

sub-microns; this is a technology that TSK did not have before. This Þ lter can apply a wide 

range of solid–liquid separation needs through various operating methods, such as concen-

tration, washing, wet-classifying, and dynamic precoat Þ ltration. By integrating this Þ lter 

with various peripheral sensor and control technologies, it has become a more automated 

and sophisticated Þ ne particle Þ ltration system. Currently, various speciÞ c application stud-

ies are being conducted, mainly in the Þ eld of advanced materials.
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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 efß uent 

from biomass mixed digestion sludges. 
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Nitrogen removal technology from side stream 
by Anammox process. 
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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 notiÞ ed the requirements for grants 

(the setting of performance indicators for waste heat recovery efÞ ciency 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 

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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Energy-creating incineration system
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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, 

sufÞ cient 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 “Þ ne particle”, has already been 

achieved. To expand application Þ eld, 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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Abstract

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 / AI Utilization Technology Development Project” to promote the use of digital 

technology and ICT technology, including AI.

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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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 

also introduce the potential possibilities for future plant design. 
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Laser scanner in plant design
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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 emulsiÞ cation 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 Þ lm 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 emulsiÞ cation and UV light pro-

tection via the effective dispersion of TiO2 Þ ne particles. 
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Abstract

In some facilities, such as sewage treatment plants, recycled 

sewage water with a ß ow 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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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 ß ush drying system, which is the Þ rst order received by TSK.

The sewage sludge fuel produced in this business will be used 

as a coal alternative fuel.
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Sewage sludge fuel conversion business 
at the Matsugashima Terminal Treatment Plant in Ichihara City
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Abstract

Saitama Prefecture formulated “The stop global warming, Saitama navigation 2050” and 

”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 

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

plant that combines a pressurized ß uidized bed incinerator with a waste heat boiler and a 

generator. This system will achieve less environmental burdens and will be more energy-

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-

eration incinerator plant for the Shingashigawa Water Circulation Center.

�y�[�Ä�]�p�x �®�µ�Ä�¿�Ó�9�†�=�~�[�Ä�Æ�Ï�®�”�³�ã �ï���������¯ �t�| �®�µ�Ä�¿�Ó�9�†�=�~�[�Ä�]�¿�p
Œ�î�æ

�Ó�å�ï�¯ �›�f��� �̀9�†�=�0�f�›��
�� �̀o�M�”�{�D�a�;�•�Ò�Ü�q�þ�x�z �Ô�Š�<
+�“�Ä�À�‚�T�’�[�Ä�]	ý

�O��
’
+	e���·�ï�»�”�²�Z	®�k
ƒ
‹�»�Ä�›	!�«� �̀h�{�Š�»�Ä�p�x�z	²�¤�É
Q�ó�w�ô�M�a�…�Ü�v�ˆ�Í

�t
��ä�Ø� �å�q
C�?�;�›
Ç�3� �̂d�”�\�q�p�z �^�’�s�”���¥
Û�Y�w�ÿ�n�q�¤�É�ç�ª�”�®�p�=�›
$�l�h	®�k


ƒ
‹�›�ò�Š�”�{�\�•�t�‘�“�[�Ä�]�w�ª�f�t�é�Y�b�”�‹�w�p�K�”�{ 	ý�O��
’
+	e���·�ï�»�”�t�ò�Ö�'��

�w
Ñ�¤�É�Í�t�m�M�o	º�p�b�”�‹�w�p�K�”�{

�©�”�ë�”�Å�•�[�Ä�]�z �Ô�Š�<
+�“�Ä�À�‚�z �a�…�Ü�v�ˆ�Í�z 
Ñ�¤�É�z 
C�?��
�,�F�Z�X�P�S�E�•�4�B�J�U�B�N�B���1�S�F�G�F�D�U�V�S�F�
���+�B�Q�B�O���4�F�X�B�H�F���8�P�S�L�T���"�H�F�O�D�Z�
���1�'�#�*�
���&�O�F�S�H�Z���H�F�O�F�S�B�U�J�P�O�
���(�F�O�F�S�B�U�P�S


™�,�����K
ASAOKA Yuki

+���¥�Š
æ
�¹�æ �á�”�³�ã �ï�U	[
æ
�ä�U	[�¬�ç�”�Ó

	ý�O��
’
+	e���·�ï�»�”�t�S�Z�”

Ñ�¤�É�Í	!�«�î
w

Energy generation incineration plant
for the Shingashigawa Water Circulation Center
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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 ß uctuations in sludge properties 

and can be stable against sludge that is difÞ cult 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 Þ rst machine from Omura City.

�y	H�R�w�Õ�ç �Ä�Ó�è�µ�d
+�;�x�z
ƒ�”�Ø
u�p�h�“�w	r�g�”�U	—�s�M�z�d
+

�;�U�‰�L�Ï���p�K�”�h�Š�w	7�§ �Ì�”�U
ž�A�q�s�“
ƒ�”�Ø
u�U�G�V�M�q�M�l�h

�]�J�U�K�”�{ �̀�T �̀�s�U�’�z �<
+����
Q	Ý�w�!� �̂t�0� �̀o�&� 
Q�U�ô�X�É�d
+

�����t�0� �̀o�†��� �̀h�á�8�U�p�V�” �q�M�O�›�Õ�T�’�z �¿�X�;�M�’�•�o�M�”�{

�y�D�a�;�•�x�z �Õ�ç�Ä�Ó�è�µ�d
+�;�t�ñ	V�;�›
Ê�̂ �ù�̃ �d�”�\ �q�t�‘ �“�z �Õ�ç

�Ä�Ó�è�µ�d
+�;�w�›�Õ�x�f�w�‡ �‡�t�z	Í�G�]�J�›��
ð�b�”�\ �q�›�è�$�q �̀�h �®�ñ

	V
ü�m���Õ�ç �Ä�Ó�è�µ�d
+�;�̄ �›�‰
C�̀ �z �G���¢�‘ �“�� �ø�;�›	!�«� �̀h�{

�©�”�ë�”�Å�•�<
+�����z �Õ�ç�Ä�Ó�è�µ�d
+�;��
�,�F�Z�X�P�S�E�•�4�F�X�B�H�F���T�M�V�E�H�F�
���C�F�M�U���Q�S�F�T�T���E�F�I�Z�E�S�B�U�P�S

�™�{��	2�™
GOTO Hidenori

+���¥�Ä�À�Š
æ
�¹�æ �á�”�³�ã �ï�U	[
æ
�<
+�¬�ç�”�Ó

�G���¢�²�Z���ñ	V
ü�m���Õ�ç �Ä�Ó�è�µ�d
+�;�w	!�«

Order received for a concentration mechanism separate type belt 
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図1 ベルトフィルタ

図2 DCフィルタ

図3 BoCross®フィルタ

表1 ろ過技術導入例 （1960, 70年台）と関連自社開発製品例

図5 水平ベルトフィルタおよび圧搾ブロー型脱水機
（イメージ図）

図4 ベルトプレス（高効率形ベルトプレス脱水機：
上、濃縮分離型ベルトプレス脱水機（イメージ図）：下）

表2 ろ過方式と特徴

（※1）ろ過は重力式、脱水が圧搾式
（※2）濃縮ろ過もしくは、ふるいろ過をする装置
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