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Technical Verification for Expanding the Applications of Hydrothermal
Carbonization
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This study investigated the characteristics of hydrochar and biochar, which are both biomass carbonized
products. It also examined their differences and potential fields of application.

Hydrochar was produced by hydrothermal carbonization from a variety of wet biomass feedstocks, and a
database was constructed to support feedstock selection and the optimization of processing conditions. The
results showed a strong correlation between the calorific value of hydrochar and the organic matter and ash
contents of the feedstock, which confirmed that the processing temperature is the main factor governing
carbonization characteristics. Furthermore, phytotoxicity tests were conducted to evaluate the use of the
dewatering filtrate, a by-product of the hydrothermal carbonization process. The results suggested the potential
use of the filtrate as a fertilizer.
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Launch of the Fixed-Type Tank Cleaning Device “ClPeace
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Yuta Mizutani - Kazuyoshi Takei + Harumi Tamura * Haruna Ariki
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We developed a fixed-type tank cleaning system, CIPeace applying a spray diffusion technology. The
combination of direct jet spraying and diffused spraying enabled improved cleaning efficiency in the upper
part of the cleaning device, which had been a challenge for conventional systems. Compared with a system
employing only direct jet spraying, CIPeace reduced the cleaning time by approximately 67% and the
consumption of cleaning solution by 75%. The system successfully reduced cleaning solution consumption
while maintaining the contamination-free characteristics inherent to a fixed cleaning configuration, thereby

reducing the environmental impact of chemical manufacturing processes.

Key Words
CIP (Cleaning In Place) $34ii
wmoowm om %
By v 7 GRideiE
Lo R = ) = S 1

avy3It—Ta vk (3% IV A)

[t—nz2KA 1]
- EREREE (PREEERILS, PEEEL1/4)
-avy 3L AfEE (FER)

¥ AN E

P2 35 5 e VR MR B T UL, B o R EEAL -
FmBELDERDPFELEHET o TETBY, Baikls
BT AR EZEMIE, FFEFFEAL TV
%o FEIZ, 70 & AREZR O PR B Tid CIP (Cleaning
InPlace) PEEDETHEZL->TBY, 1R 244t
TO b AEBRFELOGL (FIATA=T) K
JOHER B AR I SR STV B0 CIP P& 1
THEERBORE - ¥ v 7 - Bciidnls E Ok
YOHT A LR, EBRPKETEENICHERS S
THERZ RNV T 2 TH 5. Bl LT
GL PG #F PR 2E1E % 5218 L 72RO MR OB

NEAZB 2 12RT . FFT I, EEE OBERIE,
Zatm b, A, EEmE0%E/l, S 512X
IV IAR—2a ) AR E Vo BED DL

CERLTWDS,

— T, CIP PESOHEE%2 3 ) P 121E, K
RE L THRBOFEMDTFREN TV D, FFRICEIERE
TIEMEERIC R S 2 B S OEEFE R A ) A
7 &S 5 72O BEERDS TR TH 555, iR e
WL 72 OWENEOR S HRELE 2> T b,

¥ 7z, AR IXBRBE A R A R IR AL O B
5, Ve E IR b EE LR L o T
5o

* 70 ARSI SRR
T ARER RS Pl SR E

10 #$HRIEY V21— a3 #H# Vol. 23 No. 1 (2026.79)



5 & 51350
<3EREIFD]>
il J)

<GLRIGHE>
e JEAT

oz ,f Bh

o -
HhE 5 & I
jq o ' % ’
PR
7239210V

X1 4t GL Isgs & A% (FD)

GLRG2R

LA

2 PhEEEOBRERKX

RTINS OFREEERT 720K L
7o, PEEOE RN IS L2 EER S v o pisiEE
[CIPeace (' —T7 A E—R)] IZDoWTHET 5,
1. CIP %444
1.1 SMRFEEFERICE G REREMORE

CIPPEi & 1, RAl§ 5 & [HER] & [hdz]
SN D, BERIIE 3RS Y, FEEhE %
Br-daryit—33a ) 273 Rw—7F, B
L DUREICIRESI NS 720, P T4
RF L, RIFEEERC R Y, ORI ED
BRI LMEOICH Do Zx LIl IEE 4 127R
THY, FHEEEICL VY-S rEHTES D
DO, [EREOEEFEIEE K § 5 BEFER O 2
AVTFF VAN EE 2 b, R1ICENRZNOMRE
WA R T FFICRERBIZBW T, BYREAY
27 DR I EER I N D 720, BEAkEEE
DR TH D, — T, (ko ERES
FEIE, DT L) RESFIE L Tz,
CBES UL R ) OVINTo®IE 1, i iE ot T

vy g
KA1
258
Liti- /
pe—auLc

= Ny
~

1
o

X3 [FEEvkEsE ok
(_F : &Jm % ClPeace, T : PTFE %2 CIPeace)

G
-,

R DES L-BoBLnT
DR —IILAEEET

M4 [EAGEEEEO A A — T

II =TTV
]
| iB

&1 [FEGEX - PEEATEERE ORI

AT | FERE | FoRRER | D255

BEX | A A )
Mz | O ) X

W26 L CHEE AN L2 51y, PhiF 2 i
GIESHAEE # RETE Ve TDOWREHOF)
EHPA IR D AL, L TOEKRE RS (K5),
S PR EARE, BEHICHT B T & TR Y i
NWED 7RSI TGS N A 720, %
DAFEELRLT L, HOREEISHRER D 5.
CNOOBEERMRL, 2y IF—ar) R
7 BPEBE L DY 5 mRhEE 2 Vg & B9 2 e vk
HFREBOREIRKO LN TV, E512, TNHD
MRS RO T OAL 5§, PREEEEHIC
[ CIRAEICEHTE TWD Z & 2R Bk N
T—=2a IlBWTH HHMEHEROBEER & 7% 5

RISV )1 — >3 >F$ Vol. 23 No. 1 (2026,79) 11



FEFIRODFEE LI VERR

5 WD S FA LR AT (TEsk)

Tz, 2720, EHEFEFIZE W TImERIEL
DEEN S S EELRUEN R L > Tz,

1.2 HLAUIE R

KEFE TR, BENRFEEN FTLI05 3L
AMAREZR D 2 &7, R PR R E IS ILET %
TR E EB T L FHIE L2, 22T, B
T T —F b U CHEBEEMN 2 3R L 7o Sk
%L, H6IRT I, 2RKOERIREZER %
BREED & TIHBPIZHLE L 2R S
TN a— VIREFEETERT L HEMTH S, T L
D, TEROEARERE CIZREETH - -3 E i
DHEFIZONWTOH—LWEDPTREL 2 5. O
PEEHL, M7I2R7 L9012, SiEdErmEon
e T DS LR W S A 2, R P
BAZIEREZE>RET S 2 8T, B EE)
THREE 70 B o PLEAMEZ A ORI, TR T
DRI D AR, WEE 195 C A il PR S ALk
THEEICHD, SNICEY, ¥ 7 BIROEE %
Fi2d L, B EY— 2o MmsE 5 2 LD EE s
iz, TELIZUREEENSE SN D ILEUEE
fLi, JLEE, LRIEEEE B X OEZefmEoREkic
L0, WA & A EFE P & A L 72

F LoD ERFEMOFFHIILLTO#EY) Th S,

, TN
[0 7/
ﬁg_ﬁ ff

g } I “ Kifie B
// |
\ K/ ‘ <\\
p \
N\ > \\
¥
n S
i\ /4
N\ /
X /
\ //

X7 $LEESE S EREZEOMCTITO A A -V

CFEBR e A ) v MINEAYAELT, AL A THERK
TR

- B OILHT X1 PSRBT O VR A T & AR
2. Hi&
2.1 FEFEEfE & HABRES

TIATA =Y TR0 (¢p1200mm) O LZFEE
g L OB e EmL 7 (K8).
KBTI, BSmOTEEMER L+ 5 720,
EERHN T L L C—HRIcHwWSO LAY R T T
YRBREBRA L7 AFERIIEESTFIZBWTLL
HAwohTBh, HERWEOREL L CaottwE
ThHhHVRTITE Y ZIOAENIZIE—I2E%E L7
% VRIGEEREIC L ARG R ERT 5.

iR, 77 v 774 MEREL, BEIcaonss
W25 R7 T8 OERMFRN LRSS & TH
WIRREZFEM L 720 VR 7 I E VDA RO B
WA ITRES T TH L LWL, 0D
SN DHEITRER ) SFEET 5 LWL 72
2.2 HERIER
HEGEREZDTIORY . B9 ICEMERE O % H
W TER R EOKR, B X OIS L EEE Y
HLAA D72 ClPeace DPEEHEF, T2 IZVEEEH
MR ERT,
HEROAKRD A — ATIL, PEELE 1555k
WEEERRE ) KOVt CURE R ) SRR S, PRI
SETETICAF 3D EEL. —F, CIPeace (B

6 ILEMEBEHATIZOWT

12 #EREV U 21— 3> Vol. 23 No. 1 (2026.79)



TR b BIRE R

1200

HERRERE : —

7R MENR(GLRIGE L) '

9  ClPeace * HARETE DA% F 72 RS E O TR EHEF

&2 LEFFHHOM R

e amliil CIPeace EiREET—
SR BERE (min) 1 3
Fire(L/min) 45 60
EREERE(L) 45 180

XEREF0.15MPa

e
=~ o)
" e
J5v3>3/)NLT

10 MHPEH) ~ 7

ZEE) T, 15T ANEEY G RS OB
e T L, TR SRR SN e h o7 T
L0, GBI TR LI BREL
720 VRIFRER ORI L ER MR EIEE B X OTEERED
W72 CRl, HTHEERED BRI D ES
L, ERAMEHKOBE»S b HERTH 2,

2.3 HEENDOEEZROEASR

L B AT 1 ClPeace [ZFR 53, & FE CIP #Ei
FEANOBEHNTEETH 5o B2 1L, B10IZRT
~ VU AR=IVEREE ) R, BTTISRT Ay -
BORESICIHESEILERITA LT, v k=
WELR, N —BUENERO RN 7 PEiE @A T
&bo H12127 ¥ A= Vg ) v 7 ~JLEE

MHEREIEY )2 — >3 >H$ Vol. 23 No. 1 (2026,79) 13



I\ TEBSY (BT E %I T
P N —ERE
NYI—BLE

—3
7

11~y ¥F—ENEEEDO A 2 =V
a N3 WER
TR MR (EfRIERE) (BR QILENERE)

©-@

Raboy = SHEED

| Sz | ! IEHORF

12 Pk o~ 77 A MRBE & 7 A S AR

iz L72Ep 2 Rd, IMHEHEOBHIZLD,
%%%ﬁi@@ﬁ%@%@%bﬁﬁﬁéh,%@@
—MED A B L7z ZAUE, IEBUEEIC L o TERK

énéﬁmlﬁlomot 0, P AS) ¥ T NERANI—I12
itz bicisdbntEzonb, T2, %
FHEENEIER D 1 ~ 255 58 3 0 B~k S
720
2.4 £&D

AHETIE, FEEARGEEOF S THLI VY
SV AMEMEEEL 25, EARMEFES UL E %
Hiffi A EbE 5 2 & THiFiEom L EH L
2o ELRBEELTIIRT,

- YRR 2 DE R I 1/312 4

- PRI & & ER IR /412 HIT
CEERREEEON S THL Y I L A2 HE
¥

C PLFEFERATOBAIC LD, Mo CIP PhiE
TINA AN BT PR b 2 fERE

D EOFERLY, REAMIETRE TREOR=RIL, %
fERRER O E, 7 5 O BRSO BIKIC X
LEBEAMERICEN TH A Z L 2R L.

t 7

ARERTIE, LHOE TS B 2 W L 72 [ 2 ki

i [CIPeace] #BAZEL, ZOARMEEBEEL 72,

AREMIZXY, PEROEEAEEEEICBITHH
HTHoPEFLTRYEL, avFI48—Tar
JAD 2l L7055 mahE & CIP (i 2 S8 L
720 BEIZ, PRIFEER O B & ORI = O Hl
WA ERTELT LE, BHME L BRBEAMER O
HIZBWTRELRMREAET . T2, RELED
HFRALIC X 2R EROm EICbHFS L, g
M EOEBSEPS DA TH D & EEELT2,

LR, FHET O AR OBAIEK % & NS
M1SIIRT LN T A v Fy TOREZH#D

HeEHio, EE - BHOBEEROE LSRR
FHAE L, PEESVE oM EEEEFLICER L Tw
<o

5

BHEMHPTFERCIPeace
CIPeace-50, 15 : CIPeace-80)

13

(k:

BASAFy T

14 #HAIRIEY ) 21— 3 >HW Vol. 23 No. 1 (2026.79)



EEYRAREOESEEFIcHTIREGEX MN—HF - O—4%
J— a4 > b DOEBEREE

Structural Verification of Rotary Stoker and Rotary Joint under High-Temperature
and High-Pressure Conditions in Waste-to-Energy Plants

BT — Rt (EFokEEer) - REES] - RETER™ s+ (FET2EmP) - BEAFE Bl (B TEr) -
% %_****

Kenichi Maeda - Yasushi Kajiwara + Yoshio Kajihara + Hideki Wakamatsu + Koichi Shima

BEREMBEHEBERMICB VTR FKEEH,S, HEA M=% (LLFRC) 2T 5 KEIC
TEBRAK T pE T AEENIU—F ) =T a4 v (LRI Thb. HkENO R IGH304ERTIZ10
MPa X300 CZHE L THIE S Nzo FELUWITES N MASHEFHICEA SN TBY, ¥ —
WHERED B VBN D 75 K28y x> (LFGP) R, 77V FY—VE~O 7 0L 4y FHhL
MEpEELTWh,

SRIOMFEC XY, Ll 28l Th 2 EE GP T, HEOY —VHEELHRTE S LR
HEnh, $72, RBPHMZBEL T/ 0L A 9 F 2 LTLAT A v 27 A vy THEHGEZ 57,
MM TOATHMELRWT & 2R L7,

AT 4 w7 Ay THR | BEEIECEE LG ) DPREIIHAET L L2 L 2REBR

In waste-to-energy incineration power plants, the rotary joint (RJ) is a device that distributes circulating boiler
water from the boiler water piping to the water tubes that constitute the rotary stoker (RC). The current RJ was
originally designed about 30 years ago for operating conditions of 10 MPa and 300C . The design continues
to reflect the engineering knowledge established at the time of its initial development. Therefore, it requires
the use of high-performance imported gland packing (GP) and chromium plating on the gland sealing surface
to maintain adequate sealing performance.

The present study demonstrated that a domestically manufactured GP, which is more cost-effective and
available within shorter lead times, can achieve sealing performance equivalent to that of the imported GP. In
addition, no stick-slip phenomenon was observed throughout the test period, even in the absence of chromium
plating, indicating that satisfactory performance can be achieved with a machined sealing surface alone. These
results demonstrate the feasibility of cost reduction through the adoption of these measures.
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Development and Demonstration of a Closed-Loop Wastewater Treatment System
Using Boiler Shower Cleaning in Waste-to-Energy Plants
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Tomoyuki Tachimi « Takahiro Kudo * Yoshio Kajihara
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We developed a concentrated wastewater treatment system utilizing a boiler shower cleaning solution for
boiler heat-transfer surfaces intended to waste-to-energy plants that incorporate a closed-loop wastewater
treatment system. In this system, concentrated wastewater is sprayed into the boiler, where it is evaporated,
which enables both wastewater treatment and heat-transfer surface cleaning.

Demonstration tests conducted at a commercial-scale plant showed that the system could stably be operated
even under continuous spraying of concentrated wastewater. In addition, the removal of ash deposits by the
shower cleaning system improved the boiler’s heat recovery performance. The study also demonstrated that
the proposed technology could contribute not only to the simplification of wastewater treatment facilities but
also to the downsizing of both the boiler and the plant building.
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Application of the HHOG" High-purity Hydrogen Oxygen Generator for CO,
Emissions Reduction
— Hydrogen Co-firing in the Sanitary Ware Firing Process at TOTO Ltd. —

KM - BFEE"
Ryota Ujibayashi - Tomoya Tahira

Yt O AR K E S A R E HHOG 1, KEBRN O EMEKRELZEE L, 4G5 2 KEBAK
FRAEKETH b E, COHFHEHIFICHIT MY MAO—BRE LT, HAETREDZ AL F—
HROBEDZMA L THE L2227 — Y AKREOFEHIIERL T b,

TOTO BRR Atk TIZ A P 22 D BER AR B TET H A & K ZE % FH § 5 K SR B % T
3L, HHOG (SH-100D-GII) 12X D #7271 — Y KRFEAFH L T b, MY MARIZED,
EM140t (7% MHY) O COHFHEFIMAI R RATN TV S,

The HHOG" High-purity Hydrogen Oxygen Generator is a water electrolysis system that produces and
supplies high-purity hydrogen using water and electricity. In recent years, the utilization of green hydrogen
produced by electricity from renewable energy sources has expanded as part of the efforts to reduce CO,
emissions. TOTO Ltd. has established a hydrogen co-firing technology that utilizes both piped gas and
hydrogen in the sanitary ware firing process. The green hydrogen utilized in the process is produced by the
HHOG" (SH-100D-GII) system. The initiative is expected to contribute to the reduction of CO, emissions by
approximately 140 tons per year, equivalent to about 7 % of the current emissions.

Key Words
7K H it Water electrolysis
A= N D Proton exchange membrane
AR RIS A R R High-purity Hydrogen Oxygen Generator
KoooF R OB Hydrogen co-firing
FHEW R AL F — Renewable energy
—Ry=Za2a— I Carbon neutrality
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