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Development of CO, Mineralization Technology Using the Accelerated Carbonation
Technology Carbonel™

RiE HE - BR K"(Txed - #E =27 -BE /X -@mH 82E™ - Dr. Peter Gunning ™

Yuki Maeda -+ Hiroshi Fujiwara - Yukihiro Goto - Yuta Fukutomi - Tomohiro Nambuchi

20504 — R ¥y =2 — N FIVEBICIANT, L4 ClEEE BRI [Carbonel™ | D FISSIZHL
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To achieve carbon neutrality by 2050, we have been working on the development of an accelerated
carbonation technology for CO, mineralization with O.C.O Technology. This development started with the
carbonation of municipal solid waste fly ash, focusing on reducing heavy metal leaching by carbonation, and
has also been applied to the carbonation of biomass ash and other materials. In demonstration tests for the
mineralization and valorization of biomass ash, the carbonated granulated product satisfied the leaching
criteria of the Soil Environmental Standard. Based on initial tests, the product is expected to be a carbon
negative material. The development of uses for the valorized products was also studied in parallel. A
modularized unit incorporating the accelerated carbonation technology Carbonel™ was launched this fiscal
year.
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Automatic Operation of Rotary Combustor
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Takahiro Kudo + Tomoyuki Tachimi * Yoshio Kajihara < Nobuhiro Okuzumi + Kazuki Tashiro + Naohisa Ikuta
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The Rotary combustor, which is our major product, maintains a uniform distribution of waste through three-
dimensional stirring combustion with a rotating grate, and has excellent combustion stability. By taking
advantage of this feature and incorporating the operational know-how of operators involved in combustion
and pollution monitoring, which require high skills, into the automatic control, we have worked to reduce the
number of DCS (Distributed Control System) operations and achieved stable operation without manual
intervention of the DCS for 25 consecutive days. In addition, we developed an improved intelligent control
system that classifies the combustion state based on images of combustion from inside the furnace and various
process values such as furnace temperature, and corrects the control amount. We were able to comfirm that
combustion stability is improved by about 40%.
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Reduction of Steam Volume Fluctuations in Rotary Combustors Using Prediction-
based Controls
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Ayato Shibazaki + Hiroki Fukukawa + Kei Watanabe + Katsuyoshi Tanida < Nobuhiro Okuzumi

THBEEFORBEL EILICIE, BEKRA T TRAETIRRELZRELSEDLILDPEETH S,
Vo EEEA b— AR T ABEHETIE, BEMBICEILS 74— Py Z7HIBIC L ) BREXHE
ILEETVED, HIHENCLDIELD0XDMTELLRAIUET KA. KFROEKED T
RICHEOWTHIHE AR ET 2K THHIMEL#EH LR BREXEME)LOEKEDR
LOERHIT A ENTE

Reducing steam volume fluctuation in boilers of combustors is required for stable combustion. As our rotary
combustors use feedback-based controls that rely on real-time steam volume, delays in controls reacting
resulted in steam volume instability, and we wanted to rectify this issue. We introduced our technology, which
bases control on predictions of steam volume to our rotary combustor. We were able to confirm that the

prediction control technology could effectively reduce fluctuations in steam volume.
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Improving the Efficiency of Precious Metal Recovery from Waste
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In our previous report, we explained that precious metals are found in the bed sand remaining at the bottom of
the fluidized bed furnace, and that the gold concentration in the bed sand is very high, ranging from hundreds
to thousands of mg/kg. In this report, we present our findings on a mechanism to accumulate precious metals
in the bed sand, the origin of the precious metals contained in the waste, and the efficient method of

recovering the bed sand, in order to achieve resource recycling and improve the facility’s profitability.

Key Words

i )] PR
I JEE iy
Foom Bk &
" & I
] X
Hi R

[L—nAHxAL v H]
CMBIR T AL BT A LT, EESE

Fluidized bed

Bed sand

Thermal treatment residues
Precious metal

Recovery

Smelting

R T A EAERTH 5,

- BEEDRME S NPIRIIIGETE, BB EEINT 5 2 EATHETH %o

T AN Z

T, €XH, HEFOESBOFTEEIMHEN
FeRME»=SEL TB), BaR e mIX
LEMHT2EREROFEI;HE > T b F 72,
AR D REEYUESETY, BEEYH,
5DEEBAEN = — XABEFEL L T b,

LHRGETH LMERNEABEEFO ) B, 225K
SRR RAOFICBWTIE, FEILTHRICZE
SOTHMDZESR ) ANV &) S T HOREBIZFK- 72
i (FEOTHAR LIFRAE L THER L T 2. L

T, [FEE] &) ofil, AZTAHEROE
RS FRETEINDLI LT T0D, 4
AN L2 BIRIF 2B $ 5 TAHLEKRED 9
5, FIEWHOEREI B+ ~ET mgkeg D LX)V
TR SN TV D HERETlE, BHFEEEICLLFIE
WOEMS N EBHE L TBY, SHOPAREICE
L TwWh,

—%, LD B, —ETCIIEESBIEEDLT]
LR & 2 D FIEMS 2B CTE R b 2 LT
HoHrE, FRRUANORZE TIIFICESEIREHME

BRI VST Y SEEARE BT T VR T 0 MEAED BB R =

P Y V=7 YRR BT T Y MR T 75— — A

AR Y 5 — R
R Y s — RHR FIRETGETE e B R 4 — BRI

20 MEREV) 21— 3 3 Vol. 21 No. 1 (2024.79)



WO B E L COF I EAEDITE 2RI H
bo INBIL, BEEBVWEF TIBM - 7T 5 X
HEALETHIRCTE CnWinZE, WBICES
NHBEEBEVBED L) BEFEWICHRT 5 DO AH
ThHHILIERTALEEZEZ NS,

ARETIE, HNTHL2EEBEOERNERL LV
FEREDPAENNCERNT 5720, BEE&EIFIKH
TRMT A AN ALREEYIIEEINLEEED
HR O BIREAL, BhEEAY 2 SR EAS |1 3 OS2 2B
AT,

1. BBV EMBT S 2AHDZXLDFAE

1) e O&EE S OE

Ny FEBEEZ HCT, REBEBAICBITLES
BOEBEZRE L2 B ICHEIBHNOE DRSS
fi% 7R o RUNL (LEEEER @ 4 h) CTIREDRRE
ERONT, SR TRMETH S 1 mgkeg fHIT
¥J—1255 4 L Tz —77, RUN2 (JLERIRERH 124 h)
Tk, EBTABREZ-724%, TRTIEH 3 mgkg
BMHEENTEY, SEERIFEISIMN IZoNEL
e AR SNz RI21RT & ) ICERHO

H Runl

B Run2

3.2

2 3 4

AuEE [ mg/kg]
1 N FEEHEOREI T Au g

FER1R (CEIUR L =84

R RHEIA

TRENEP TEARD R L MBSy (C & > TEMR(G LR AT L,
BN SESBNH EENRSIFELD (LR LR
BRENIRNEUCREDRZ

BERRE KU

HE&REEE S0\

BREY(CERER, SIHR

2 EBTEMTORSEAE T TR A REX =X A

fEREIE Y 2 — 2 a U Vol. 21 No. 1 (2024.79) 21



BN & o THALEY OB AT L, &0 TEIC
LR LIBME S 5 2 & NEBRIITRIB S 7z,
2) EFROFEIICBIT 5 EEE A OIE
FERIZBWT, B3R T 6 BATOIFEN % £
L, &0OBESTERAE L. K4 1HEH% A, sk
BICBULMEIBOEDIEE A %R T ik A
WCBWTIE, &BRERIABRAONEIRbEL %
2720 —H, Mk BIZBWTIX, HiixADL )%
EORETR SN o7z,

ezl W B

ZH/AQ

[v>7ne] [v>7us

300"/

3 WA OERNOHIT - Pl
(F ¥ 71~ 6 DR 6 i)

F72, M A TIETAEAOMEOFESD -
JEERAICE S E A mm BEOHSHO L, TRl
FOMBEVEBEISmOMES MR SN, Mk B
TIEEFNLZERTE L olze 2D ENL, i
BATIETEASNI-EEIRa T OIX A 725 OH
PSER S AVPESTICIET - W L, W L oA
FIC Lo CEBREmOHE SN, WR L LHERT
bo SHIZITEERE DB L RIS AAN
TP I N2 LT, SDOEREGAIC
EEPELEER D
3) BB SR O etk

HEDOFHARTH S Au, AgLNtOESEL L
T, FAETHMIE2EE L T\Ww5 Pd, PtiZDOWT
LA R &% D152 et L7z |1ICHEB
DIFER DB B DT RER TR 5IIEEE~E
7Y YT RIT, Pd, PIZOWT LT mgkeg 4
— = IZBVWTHEHR 2B T L 2L 720
2. IR L REH S DELBERIINSE

ik A 2B W T T AEADMFEOFEN O EiE
BENENo7-2 s, BIREOFRL % &R
B 5 & T, RORERERLHEUESEINZ 5
n, BRESERTAZ EHEESNS, BT S
#HiH* OF R EE (ERoFE), @TAFAL

3500

3000

2500

[mg/kg]

2000

=

i

8 1500

p

1000

\‘:PAU‘

=

i

500

0° 60°

120°

m A - 108
mfEE%A - 208
m B3%B

180° 240°

300°

CHBEADICHT A2HAAROAE (BtEY)
X4 KO Au o i (Mgt A- 2B H O “SKET (303

£ MBI TR IS T D KON
%) Au Ag Pd Pt Cu
[BEfz] [ mg/kg]|[ mg/kg I{[ mg/kgl|{[mg/kegl| [%]
SITE 310 612 25 92 2.9

22 MEEIRIEV U a1—2 3 HEH#I Vol 21 No. 1 (2024.79)



fHED &K, @TAFEAIE LIS & L2mE
ICBWTFS #E L 72#E%R, @FFESZ L7
BECBWTERL ) bREICESEEXRINTE
HTEDRIEBEN, PERLD S IHEEENE) L
Ayr LB
3. BEEBOANUCENE ZAEEDHERE
SCRRFRAE S X, BEEEICHRA SN B NRIRE
DENZVIZEFRDFICESBRIEIRE CHEET
AAREEEDSE WV EE 2 FN D DT ABEEFAIR A
ENLEEVE [NRRERARA Y M) & LTt
BAEICHMEIL L, FEBTROESEIRE L OB %
AL 72 NBRIRERARA >~ M, AEIRE)
A4 7 WVEICRES T 590 B (PC HE: <) 2SHEIEHE
DT HDEATIT IV — W IZB W TENENDT T A
SEEIN, 61, RN TERIAL LTEDRE
R SN TVEPEZEZERLCHEHRLZLDOTH
D, Bz, PMEIRBEOMEDIZEAEVRZ LT
ARELTHEIN, 0T FIFIHEASNLHFRIC
BWTIEERA Y F23EL R0, ANEREO5HIEIT
RFFEINC L o TENS DRI A SN W R
WZBWTIERAS 7 FAMEL 25 & 9 ICRHER % &%Et

L7260

S5ICHERRE R T MNUREBEHRARALA M E
TMEND T Au B —EDOMHENH H 2 &b, /N
RIRE AR ¥ P OB L) IFESH AuiBE
hHAHREFHETH L Z EATREE N,

N BN O

MENRIFN CEEEDNENT 5 A = A L %A
L, RS> 0EE&BENAELIFNL L. £
72, Pd, PtLBIE R EL DT L TR L2 &
25, figkDOWADL EARATNG, S0 ES
BRI 7Ty a7y 788, BFEERICE
BEL CTW&E 720,

[&E32m]

1) AHIED - BEEEY S O S4B L, i )
2—3 3 s, Vol.18 No.1 (2021)

2) B RHESEIE D BEHRIE IS S E N SBEIEORE
JFESE BRI BRSA 43R L Vol.29 No.5 (2018)

3) JIEEHIEH  ERAE T (/—bPC, 7~
& —, TV) O OE)E =T, 5520 BEEY &
PEBRA ARS8 Fe Sl 4 | pp.175-176 (2009)

4,500
’ @
<
£ 3:000
£
M ,
g 2,000 i T .
i} o | mmm
E&\ oo [T

20

Jitiix D figk B

40 50 60 70

NERBEARA Y b (ERATHADNERERAK)

5 /NUFRERAZREM T Au B O

HEMIRIE Y ) 2 — > 3 >H| Vol. 21 No. 1 (2024.79) 23



SEET T X741 = > % HybridGL" DS HYX-E95”,
HYX-HE95"
New multifunctional glass-lining HybridGL" HYX-E95 and HYX-HE95"
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Atsushi Tada -« Mitsunobu Okai + Tomoharu Maeseto « Hirotaka Miyauchi * Hiroyuki Kagawa
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In 2017, we started sales of the first hybrid glass HYX series with two types of functions. So far, we have
commercialized hybrid glass types in three combinations: HYX-HE" (high thermal conductivity and antistatic
properties), HYX-HP® (high thermal conductivity, visibility and washability suitable for pharmaceutical
production), and HYX-H95" (high thermal conductivity and low elution). This time we have succeeded in
developing a new combination, HYX-E95" (antistatic properties and low elution), and the next-generation
hybrid glass HYX-HE95" with three functional characteristics: high thermal conductivity and antistatic

properties and low elution.
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