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Development of N2O Reduction Technology (OdySSEA-Turbo System)

in Sewage Sludge Incineration Plants
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Abstract

In response to recent global climate change issues, all industrial
sectors in the world are starting to walk toward decarbonization, and
domestically as well, the movement toward greenhouse gas reduc-
tion has been accelerating. Under such a background, in the field of
sewage sludge incineration furnaces, the OdySSEA-Turbo system,
which makes use of the advantages of a pressurized fluidized bed
incineration furnace and the OdySSEA, has been developed. During
the development, a demonstration test has been implemented by
applying the localized agitation air blowing technology to the pres-
surized fluidized bed incineration furnace in incineration facility No.
4 of the Nanbu Sewage Treatment Plant, Chiba City.

Through a comparison with the same fuel efficiency condi-
tion as the conventional pressurized fluidized bed incineration
furnace, it has been confirmed that the highest temperature of
the free board increased by the localized blowing of agitation
air, and it would be effective for the reduction of N,O emissions.
Meanwhile, it has been suggested that, not only would it be pos-
sible to reduce the consumption of auxiliary fuel if the highest
temperature of the free board were set to the same condition as
the conventional ones but also, by switching between the control
strategies, the operations that respond to various needs, such as
the N,O prioritized operation, fuel efficiency prioritized opera-
tion, or balanced operation, would be possible.
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Novel Methodology for Ash Sintering Evaluation by Liquid Phase Ratio of Thermodynamic
Equilibrium Calculation in Sewage Sludge Incineration Plants
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Abstract

FIR JEF] NAGASAWA Hidekazu
BEJFEFS 71— avikstatt

In the sewage sludge incineration facilities, the ash sinter-
ing has frequently been a problem, and the risk of its occur-
rence is increasing as incineration temperatures are higher to
reduce nitrous oxide with a high greenhouse effect. Previously,
the methodologies for estimating sintering risk based on ash
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Table1Test condition and results
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composition were proposed, but research in consideration of DI EEBDERZRHE L c. EREREBANZTETFEBRISIKD C-1 C-2 c-3 C-4 C-5
incineration temperature has not been sufficient. An experiment ETBIROBE(LEZ KD, SHEBEREEMFE IS LICLDER Freeboard Temperature| [°C] 920 920 920 920 920
was performed using the equipment that simulated an incinera- ETIINEER UTce BACH DI & BEALRED SIKBERE FAE DT R Ash Composition

tion furnace using an electric furnace, and an investigation was =W 2FEICOVWTBNT %, Na [mol%] | 1.71 1.64 1.56 1.44 1.39
made on the relationship between the ash composition and the e e e s Mg [mol%] 6.32 6.10 5.78 5.35 5.14
quantity of ash that adhered to the furnace wall during high tem- Keyword : Ash :i:lteri\ng eil/a[uatic;n:I‘;Sinteringninhi\!:)itor, Thern;odynamic i,l }:Z::j :101 206: 2;: ;66; ;;?
perature incineration. The liquid phase ratio of ash that adhered equilibrium calculation, Regression model, Machine learning m [mol%] 4_0'3 3_5;9 3_,;9 3_,;1 3,25
was acquired on the basis of experimental results and thermo- % Tmol%e] 0 T YR 558 35
dynamic equilibrium calculation results, and a regression model Fo [mol%] 138 133 126 116 112
was created by machine learning on the calculated results. The Amount of additive %] | 146 1.98 281 2.06 275
methodology is introduced on determining the occurrence of ash Fudeed Sintering Index El 1.27 1.35 1.47 1.65 1.76
sintering based on ash composition and incineration temperature L Amount of adhered ash®| [wt%] 12.3 6.7 3.5 27 0.4
of dewatered sludge. Sintering Judgement [-] m Mild | Mild None

* : adhered ash / all ash x 100
** : Ca(OH),(g-ds] / Sludge[g-ds before adding] = 100
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Fig.1 Apparatus of incineration test
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Fig.2 Inside wall of the freeboard
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Development of a Centralized Anaerobic Digestion Process for Dewatered Sludge Combined

with Hydrothermal Pretreatment and AnMBR
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Abstract

JIE B HAFUKA Akira
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Energy recovery using anaerobic digestion is essential for the
achievement of 2050 carbon neutrality goals in the sewage process-
ing facilities. While, in small-scale sewage processing facilities, the
implementation of such system has not progressed because of the
difficulties with securing facility construction costs. In this research,
a new process is proposed that carries out anaerobic digestion of
dewatered sludge generated in multiple small-scale processing plants
and centralized to a hub processing plant. In the process, the central-
ized and dewatered sludge is processed with hydrothermal pretreat-
ment by making use of the dewatered separation liquid acquired
through the water-addition/re-dewatering as the substrate by gen-
erating the biogas with high speed using the anaerobic membrane
bioreactor (AnMBR). The result of the investigation of hydrothermal
processing conditions showed the improved sludge solubilization
ratio of sludge to 20.9% and decreased moisture content of hydro-
thermal dewatering residue to 76.6% through the treatment at 150C
for one (1) hour. The resulting hydrothermal dewatered separation
liquid was supplied to the AnMBR, and the operation was conducted
with the step-by-step shortened hydrological residence time (HRT).
As a result, the HRT was reduced to as short as five (5) days without
causing the accumulation of volatile fatty acids (VFASs). The biogas
generating speed was indicated as 1.74 L/L/d, and the methane yield
was 0.25 L/g-COD under this condition.

TARIMBIZICEF2 2050 F H—R>r =2 — b Z)LOERKICIE. GBSk
HEESER U IRILF—EINA R R TH D, UHULEHAS, IJRIED
TKAMEBIHZ TlE BIBERICHODDERZEOHENEHEL L BEANEA
TWEW, AR TIE. O/ IRIBIBE TRAE LT ACE B Z #baR
ARG ICEN U TERIEB b Z T OF B 7O A ZRET %,

AR7OtRIE EHUBRAKERZKBAGIIEL, Z0ORICINK - B
BAKET>TEONDMKDBEREEE & L. SIS IEES BEE (ANMBR)
ICE->TEEICNA AN REERT DD TH D, KEIBLUERTL
fefER. 150°C, 1 RRE DB TER DA AL EIF20.9%ICA LU, K
ERRAKIREDEIKEKILT76.6%FETIE T Uiz,

BonfoKR KD B Z ANMBRICHHE U, EBRBERI I KBS 195
B (HRT) 2L RD 5B R Z1Tofc, TR, BRIMERHE
(VFAs) DERBZSIZRIT LR HRTZ5AE TEMET &N d
BECHolce TDEZED)/\AAHFRERREIL1.74 L/L/d. AT VINEL
0.25 L/g-CODZ%ZR Uiz,

F—T7—R I RIEEDBEE. BACER. KA, EHHL. BIEHX

Keyword : Anaerobic membrane bioreactor, Dewatered sludge,
Hydrothermal treatment, Centralized anaerobic digestion,
biogas
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Fig.1 Digestion process combining hydrothermal pretreatment and AnMBR
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Fig.2 Schematic diagram of the AnMBR experimental apparatus
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CRYSTALLEX® Type VF-Labo® BJ€

Development of CRYSTALLEX Type VF-Labo

/\@ E\: YAIRO Makoto

Akttt
TOCREBERMBHBEERR I

Abstract

The CRYSTALLEX Type-VF is a reactive crystallization
equipment that can create uniform crystalline micro particles
utilizing the high shearing force generated by the eddying flow
(swirl flow) and has been used mainly for production of second-
ary battery materials. With the conventional minimum line-up,
the large processing quantity and the equipment size was the
bottleneck for the consideration for its small-quantity and multi-
type application. Hence, a small-sized equipment (CRYSTALLEX
Type-VF Labo) that allows the lab scale use was developed.
The result of performance verification showed the achieve-
ment of the equivalent crystal quality to that acquired with
those of conventional sizes. The verification of applicability to
other materials and the improvements, such as the addition of
controlling functions, will be considered in the future. In the
sales viewpoint, through the implementation of the equipment
to the users of the development divisions of enterprises and the
research institutes, we will provide the services that support the

CRYSTALLEX® Type-VF &, i@ (REIR) Ic&kdatE AN Nz ER
L. @M 2 ER TE D RIGETEB THD, EICTRE MM
BOELEICAWSNTE . EROR/NTAVF VT TR, MIBEDEE
YA INKEL AE - ZREOHARADEEL B> T W, ZIT
SRRAT —)LCOER%ATEEICT 2/ B E (CRYSTALLEX® Type-VF
Labo) DRFE=EIToTc, EREEROER. 1R XERAFEDERLE
eSOz, Sl M RIANDOBERMEREROHI A DB INEDH R
ZIREY B, RFEE Cld. REOFHRIBPICHEHEE DO I—FERICH L
T AREBOBAEELT, HEU—R Y1 LOEME FEXERERRE
DORFEMNEETIET DY —EAERET 2,

F—U—R: RIG@IT. TREE. ZREWRL EREIT. /Y F @7

Keyword : Reactive crystallization, Laboratory equipment, Secondary
battery materials, Continuous crystallization, Batch
crystallization

1. oo

CRYSTALLEX® Type-VF i, i (FRIE) (12X AR
RO, Y70 SR % A X8 B S E DO AT 8 Tdh o
FATHHRT B K2 TR A i AR 2 & BUG BT I T S, ik
BB COM N EREE T %0

PEAR AR 2 & O R A A AR )T O RRE R K 0B 5
FE RS R R B FE D W B S BT A MGEHRIEIC XD, A - 205
FETOF A VAL TV B, SRR, HEkIRNIA 27T
Ho72)7 25 —£50mm (LLF VF-D50) 27—V 7 AMETHT A b
TIHILBE B RE T, BRI S FIIcA SR LRV E v
7B BR OB REE 222 SR T 23 FEE LT 7z, E72 VE-D50134ME
SFEAYW1100x L1250x H1335 2 (1X1) THY., AT 10L 2
JED A G )= E SN BT, AR—ARL VOB HASE N 5
RTOMAANKE DN, A KB REE T) 7% N A&
LS nwiiiE s o7z,

ZTTARRFETIE, RRtoME (BRLE - B A=) Zffk
L. BHFRAT — VTR TEBEE VE-Labo D B 3% ik A 720

1 CRYSTALLEX® Type VF-D50E &
Fig.1 Photograph of CRYSTALLEX Type VF-D50
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Fig.2 Schematic diagram of CRYSTALLEX Type-VF

%1 CRYSTALLEX® Type VF-Labo& Type VF-D50 DL E
Table1 Specification comparison of CRYSTALLEX Type VF-Labo and Type VF-D50

13 25585

O

streamlining of development, such as the reduced development VF-Labo VF-D50
lead time and a reduced workload. AFeTiE 450mmW x 800mmL x 600mmH 1100mmW % 1250mmL x 1335mmH
KERVTIA2EF 10mm 50mm
SERAZ—8
I — #11~5L #10~50L
2FER #150kg #11500kg
TR EHAHAC100V = HAC200V
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Fig.4 Comparison of crystal quality between VF-Labo and VF-D50
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Immobilized Microorganism Carrier for Decarbonized Wastewater Treatment Process

o%i% g:: BABA Kei
BB JFEFZO 7V a—3> (1K)
RS —

Abstract

With the advanced treatment process that utilizes our immo-
bilized microorganism carrier, the preservation of nitrification
capability for the drifting sludge in even a shorter time than the
required ASRT has been verified. The feature of preserved nitrifi-
cation capability for the drifting sludge even with the short ASRT
will lead to low MLSS operation and low DO operation and will
greatly contribute to the energy reduction of wastewater treat-
ment processes.

In order to demonstrate the energy reduction possible through
the low MLSS and low DO operation of the carrier injection type
advanced treatment process, a test was conducted in the carrier
method experiment pond in the Iriezaki Wastewater Treatment
Center, Kawasaki City.

As a result of demonstration test, the process was verified capa-
ble of performing low MLSS and low DO operations and showed
the reduction of power consumption by 5% to 15% compared to
the relevant pond that simulated the operating condition in the
past fiscal year, and the reduction of 50 to 60% compared to the
conventional circulation type nitrification denitrification method.
The amount of generated greenhouse gas was reduced by 40% to
50% compared to the standard activated sludge method and the
conventional circulation type nitrification denitrification method.
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Launch of Next-Generation Remote Monitoring Service:

Kanagawa Central Monitoring Center
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Abstract
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We launched the OPTINOA next-generation integrated DX
solution that supports the digital innovation of the water infra-
structure toward the realization of a circulation-type society.
Before launching the service, as the aim to strengthen the remote
monitoring and broad-area surveillance systems, we established
a new centralized monitoring center at the Kawasaki office, the
technological hub of our group. Through the center, the operation
by a three-hub system linked to the previously operated central-
ized monitoring centers in Tokyo and Nagasaki has become pos-
sible. With the system, through the mutual backup by scattered
monitoring hubs, a sturdy broad-area surveillance system will be
maintained even in the event of a disaster. Additionally, a cloud
base data utilization platform has been structured at the time of
launching the service, and the unification of management and
the utilization of data have been made possible. Furthermore, by
applying the advanced self-controlling technologies and anomaly
detection technologies that utilize the Al developed and imple-
mented by us for today, an advanced operation management
linked to the sites and the remote locations has been realized.
Through those efforts, OPTINOA can be provided as an inte-
grated solution that supports the digital innovation of the water
infrastructure.
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Introduction to Sulfuric Acid Recovery Technology
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Abstract

In the field of metal surface treatment, inorganic acids, such
as sulfuric acid or hydrochloric acid, have been used from long
before, and the majority of waste acids after use are disposed of
after a neutralization process. Instead, our company developed a
treatment plant that turns used waste acids into a reusable state
through concentration and crystallization technologies and have
accumulated substantial results.

In this paper, sulfuric acid recovery technology is introduced
that handles sulfuric acid — ferrous sulfate solution and sulfuric
acid — aluminum sulphate solution as waste acids.
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Fig.4 Process flow diagram of crystallization system
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Emergency Water Purifier “MIZU cube”
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Abstract

HaIE 2 INAGAKI Atsushi
BB YA PoT Y R Ak

The MIZU cube introduced in this paper is equipment that can
contribute to ensuring a hygienic environment for local residents
by easily creating household water from the nearest water source,
even in the event of the shutdown of water supply lines due to a
large scale disaster or other reasons.

The treatment process of the equipment consists of the pre-
treatment (coarse filtering), precision filtration, activated charcoal
treatment, and the addition of an antiseptic (chloride), and that
realizes the water purification treatment process applied by the
water purification plants inside a very compact equipment. The
processing capacity is approximately 0.5 m® per hour. The main
component, the filters, are the cartridge type and are replaceable
without tools, which facilitates ease of maintenance and manage-
ment. The overall equipment is covered in consideration of both
safety as well as design aesthetics and thus provides an appear-
ance that blends seamlessly when installation is in a public facil-
ity or an evacuation center.

As application case examples, the previous model was used for
the purpose of livelihood support in the city of Odesa, Ukraine,
and at disaster sites after the Noto Peninsula Earthquake. We
would like to contribute to maintaining the living environment
for disaster refugees and provide disaster support by securing a
safe and sanitary household water supply in the event of large-
scale disasters in the future.
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Fig.1 Exterior of MIZU cube
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Abstract

In the sewage sludge and sewage treatment facilities, the trends
of a decrease in the volume of delivered sewage due to the spread
of sewer lines and septic tanks, as well as the increase in the
mixed-in proportion of septic tank sludge, and the lowering of
delivered sludge concentration due to the decrease in the non-
flush toilet using population, are in progress; accordingly, the
efficient processing technologies responding to changes in the
circumstances are required.

In order to solve those challenges, we developed the energy
saving sewage treatment technology Cycle Cube that combines the
microorganism bio-carrier and the sensor-controlled cycle process.

In this paper, an overview of the Cycle Cube technologies is
introduced, and the treatment performance and energy-saving
effect achieved through the demonstration tests and implementa-
tion in the real facilities are discussed as well.
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Table1 Quality of raw and treated water
AR 2019%4~6 A 201957~9R 2020%1~2H8 202087~9R
%7 T 5 FE =% [E
HE i BARK | EEmEk | BRERN | BAFK | BEMIk ] BEEN | SARK |BELEK]| BERN | BARK | S0k | BEEn
BOD me/L 95 SELE 1,154 57 95.1 1,147 48 95.8 1,701 25 98.5 1,130 26 97.7
CODw. me/L 85 kELE 768 108 85.9 798 97 87.8 730 69 90.5 615 64 89.6
55 mg/L 90 BELE 1.201 76 93.7 1626 58 96.4 1.447 22 98.5 995 22 978
T-N mg/L 90 %ELE 479 45 906 454 31 932 514 18 96.5 448 13 971
T-P mg/L 50 5kLE 67 3 537 82 25 695 65 16 754 58 22 62.1
LRZAR KL/ B 0.43 0.43 043 0.51
SRS AR AR KL/ B 1.01 1.01 1.01 0.91
T-NE A kg-N/m’-B 0.39 0.37 042 0.36
B MmkE c F1520.9 F533.6(BW368) T922.3 (BIE186) F5338(BM3T.2)
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5B B HEH B 18 8A 98 108 118 128 Fiy
pH - 5FBZOEKE 8.4 7.1 7.6 15 7.9 7.7 78
BOD mg/L | 220mg/LkiE 25 7 10 29 14 40 21
ss mg/L 150mg/ L3k 14 13 9 9 23 17 14
T-N mg/L | 240mg/LkiE 56 49 40 19 20 51 39
T-P mg/L | 32mg/LRiE 42 0.9 0.2 05 1.1 28 16
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Abstract

Our company has been deploying the manufacturing and
mixing equipment for the electrode slurry for lithium-ion bat-
teries since the 1990s and commercialized the models HIVIS
DISPER MIX 3D-2 and FILMIX 56-L, the compact mixers that
can handle the research and small-lot production. Since 2023, we
started the self-declaration of CE marking with the aim of expand-
ing the sales of laboratory mixers for the European markets. We
have been complying the requirements of EMC and low-voltage
directives, and achieving compliance through design changes and
various tests for the model HIVIS DISPER MIX 3D-2.Two sets
of the HIVIS DISPER MIX 3D-2 have already been delivered to
Europe and acquired a positive evaluation; accordingly, we will
be promoting CE compliance for other models and will aim for the
establishment of a trusted brand and customer satisfaction.

W F TO0FEREDYF UL A Y BHREDHR X5 — & EHE#
EBZERL. R, PEEEICHINT 2/NBEBEREB/N\TEX TR
=2y P A3D-28, T)LZv I Aeb6-LEZE R LTz, 2023F LD
I—-Ov/\misAHEELREENICCEX—F YV BEESIKEF.
EMCH SR MEBERDSDERICHIGL, BALELPRERREZRT
I ERTARAI—Zy I Z3D-2 BT DOWTIRBEEEZER Uice /\ M EX
FARIN—Z I ZA3D-2B S IcT— 0w/ 28 A, SHEEETED.
SEBIGMEEAL CENEZERL. FEIND T IV NBERIBARHE
BN A=E

F—7—K:EMCIES. EBEEES. /1 XXEK, ERERH
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“Clean Suction Bag Opener” Cost Reduction
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Abstract

The Clean Suction Bag Opener developed in-house 30 years
ago for the goal of zero-mixing of foreign substances when
opening a bag was a fully automatic bag opener with excellent
features, but the disadvantage was the costly sophisticated mech-
anism. A cost reduction of 20% plus was achieved by reviewing
and simplifying the mechanisms of major three zones, convey-
ing, cutting, and suction discharging, while preserving its excel-
lent features as they are. The processing capacity has become
approximately twice as high, and the reliability of the device was
improved as well.
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Keyword : Powder, Bag opener, Pneumatic conveying, Low-
contamination, Cost reduction, Powder bag
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First Collaboration Project between PMX and TET in Thailand
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Fig.3 XRD analysis results
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Fig.5 Sand bed pressure loss under sintering condition
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Fig.7 Air preheater temperatures under sintering condition
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Fig.6 Sand bed pressure loss during hydrated lime injection
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