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KOBELCO ECO-SOLUTIONS’ Technology for Water Treatment and Related
Systems
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Kobelco Eco-Solutions has been helping to solve environmental problems and promote industrial development
as a comprehensive engineering manufacturer in the field of water treatment since the 1950s through a wide
range of technologies for drinking water, sewage, industrial water, and cooling towers. Technology for water
treatment and related systems in Japan is shifting focus from water quality regulations and pollution
prevention to low carbon emissions and population decline. In response to the needs of the times, we are
expanding our business to plant-wide efficiency optimization and treatment project management and
promoting development that meets these requirements based on the water treatment technology we have
cultivated so far.
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KOBELCO ECO-SOLUTIONS’ Waste Treatment Technology

EE ET fmEEe "
Jun Fujita Hiroyuki Hosoda

WrtiE, BEWUHE A =2 — L LCHEA b= RITHREEIFE, REER S ABEEE (7 214L
BRE, T ALIRSE) REBELZITHMEAERAELCBY, MWEASEYE Lo =—-XIZhb
HMBEEMOEREL L&, HAMLGHRKE (W —Fr=a— 7)) LEREEE (F—
Fag—T3)/3I-) OWMRONMEEZITT, BEEY - BEERSFICBWTY, EROEEY
WMBEIZIZ, BEYIANT -2 GO EEERVETEITEEIIZ > TS, £/, HEENW
BV, %BAOORD, FEHMENEIELICR ) 20oH Y, BEHEY - BFEIERSEHIC
BOCHFABOMBEZHEATBY, BRI 227 -3 a3 Y RHBMLZ & OFE BT
RpRWERYDODOH D, UtETIE, INOLOHBMEFICNZ A0, I 7 HMTOS B H
EHICLZ2EGHBICINYMEA TS,

Kobelco Eco-Solutions has a variety of core technologies for waste treatment, including rotary combustors
and fluidized bed incinerators (gasification and melting, gasification and combustion), and has long proposed
solutions to meet a variety of waste treatment targets and regional needs. Yet, with carbon neutrality and
circular economies rapidly trending around the world, it is becoming increasingly important to explore
resource recycling, including applications of energy generation from waste, in addition to conventional waste
treatment. Moreover, the waste treatment field in Japan is facing the same issues of a shrinking workforce and
growing shortage of skilled engineers that the rest of the country is, making operation support technologies
such as remote communication and automation that much more indispensable. In response to these social
needs, we are working to improve our core technologies and develop products with new applications.

Key Words :

\l#E A b — 7 X T ABEEA Rotary combustor

i B IR 2 BE A IE Fluidized bed incinerator

/A S AT Gasification and melting

/N S A Gasification and combustion

ik s ES Carbon neutrality, Decarbonization
g\ O = Resource recycling

H B 1t Automation

[L—n2aEAL v H]
KX RBEEEY), M= — X ZHbERE
- Bk LORBRBUEF (S H Bk 2 Al
- HEl, #ELE @A

BRI VST Y SREARE REET SV NRER 75 2 BT BB E
AR v & — AT

12 #RIREV U 21— 3> Vol. 20 No. 1 (2023.79)



¥ Z2 N F

i (I—Froa—1FINV) REHEBRRRE
(—Fag—xa/3I—) OHMKOETH 2521
T, ENOBRZEY - BEERSHICBNTDH, R
DEEFEWMIRIINZ, BEDNOZANT—HEDT
TEBRAEH I 5 = — XDEHEICH T > T 5,

BRIEEICBWTY, 20214EF(, BEEEY - BIEIE
R E D 20504E I B A A A HEH SR B 1 R
T, R E T D IRZERN R A AT O #iFH R Hl ot
ROFEMZ Do TOERNLEZ HAERL, &
B TR E F LR T 572012 [BEZY) -
EIRNEER 512 B 5 20504E IR BN B A A HEH FEE
olZmiy 7z ERY ) F (F) 2 TW) L D72,
ZOHIZBWTIE, BT AF v 7 RLEMOEENE
BoEEA BREY AV EF—FIEHSEAL,
CCUS (CO, D[N - Wr4 - HRIFIH) 7 L o5HE i
FREE S L TORENT W5,

T2, HARENTIE, HEAOORA I #EH
L B OERSSHREE 2 BRBICER L TB Y, Zolk
WIFEBRITETIET L2 DL EZ SN, Fad
g OFEREEARL BB LIC X 281 - BALIZ X
LEELZRBEMORESAT R ZIRRE 2> T
5o

Wk, BEEEPMHE A — 2 — L LCHEEA F—
NS ARBEEVE, BIRABERE (7 AfbiEmh, A
1LBEE) b, BELRaT7HMZHOIC, Ba R
BRI B L O = — X 2h b7 Er LT &
7205, INb0aT e AN ASE LISHERT
52 ET, FITRLIBRSR, BEERDO =— X2
B2 LBE AL TWD, 72 F— ¥ EIS
AL, HIBEEAN & 0 L7088 - BB b OB
FIZHRD ATV S,

AT, IO OHENEFEICL 5 BEEEYL
RPN & BRI BRIAN, BRSO — Bl % #Rr
T 5

[3R+Renewable] [ EOHAE] L AL
mmRAEALE | ASBIIATy |
*&*’g‘" \‘ ®im0510 | |
FAINEHD ‘
e SR AL T (- WHF) |
o [Eznm
e BRORRELS | S HRERRINE |
: )| AR IEED
& WIS RT LABSE OFEEMTRILF—FIiE
o FmBEL&ccus
P o ET LBt/ A
ERFOBBEL [ | TATHLX—FIA

B PEM Y o E R

1. BEEYUNIE, ERBIRFM
1.1 X bh—HiEsesEi?

Yo mEEE A =R TABEHE (LT, [HiE A
N—4F) X, TORBREEICLY), LS
BRI RIS T & B RBEMERE & B TRV TT A
EHLTWh,

AETIE, AR P —HFEOBEZRNDL E LD
12, 20224E 5 ARICET L - IR BRIV [l#E
AbM—ARk [Za27)—YET7D F ] I2TEM
L TV A RERLEESCEENFEOEREICOVTD
B CIHAT %,

1) Az A b — 7RO

M1io7 a0t A7 0—-OMEX R, 212
A2 M= FOWEME L KB FOEN %R,
[z A b — HIFITIESNC B B BRENFEE 12 X - Claldx
L, PPN B A F57- TICZRTCI R TAZED &
WHIITbND . FRAMER SN2 TR, 1R
21 ~20EEOW - ) & L72F kR & Ek}
ICL o TTHAELN, HEAEBUO LD S

B BN, —RIRBEDIMERAEST S B ~ AIRBEDIT
b s FEEEEDPKIGETTH Y, KIETFIIRAZ

M1 Yot A70—0MER

B2 g b — AR ()
KIEFAEE ()

HEERE Y U 2 — 2 3 >3 Vol. 20 No. 1 (2023.79) 13



KEE T4y THRENRTWS, 71 Y2325
MR SN TBY, BEIFE TFEo M 5 E2RILE
L THENO ZAHRBIELEE L ) IRBEZER MG S 1,
A b =W BBEEER L T\ 5,

TR D — R PRBEFEIS & K &1 % F TR o0 7F e
WCIEET 2 2 & T, Lok, SO EasEE) o HE
HWENDBKG, BORTA, HREZERIKEIRIC X
DEIEEL CRESIN, BE LIBRREG TR SN S,
T/, —EICKIE TR EET 2 BREMET T 5
ERETFORESLEAL, BE - BAPIKEL RS
A3, EEEA b — A IRIIE R A K EN T R A
SKAEERT 5 2 & T, KEEEA—EIRE MR
ENbiw, ZRERBICLIBEEDEEYZ T
W, TNHOREIZL Y, R A b — A I KZER
HBRBECE L CTHHEER D T2, FHOME
EIC X B TAEN I, THAOREEEEEFHANDOR
Btk 2 & TRIEF ETO RS &I
L, SV —VHBOEERZEREHEIC L) %%
BBEE EBLL T 5,

2) RZES il

Mg TR 3 O & 9 (2B & 155 L 72
YIialb—varrEL, KERLERE (1
=1.3) BT S i RS2 MRE LR, |
LA b — AP ERICHEN AR EZWOAR, DT
CTFRANC Z R 2R % TEMHR ISR & A B 2 3R
L7 SHICE D, [\fER b —HFERTORI(T),
O OEBRIET 212X BiRA - #B3E (1), HEH
ROZRZERIC L 2#H () O=EREORE#EE
ICE D TIRIRBEENTORESEEL EH L T\ 5,

ZIRZEREOHIEIZ, FEERICIEREIOR A T
HOWRHEL WA Va2 7R0,FHI L 2 HE
VERERIA S L, BRI13ERE L 72,

CORE [ppm-dry]

(1) EFER b—AYFHEETE

K3 M Ial—Tar

SO RBEFILOEBERSL DL - - 0,
FHC X BRBERI A EA L7z, B4 10RO
— P — 0, FHC L A BRI 2FHIHBEEEE LE
BT — ¥ RRd . ZOME, co¥—2 (50 ppm LA
) E—ELREAET, SHIEEKNE AL (O
774 vy ) 2B AT A NOx B E DO
fE1Z40 ppm 2 TH B KR EHF2, 72, L—H—
O, ft DI TR REOEBOMELI ML, &
0 Z5E L7 RIBEDSHEFE C X 720
3) BEMEOIRNR

ARG (LR ZERTE L 2 P S A AR E LT\ 5,
VB, ST h o 722022459 1H ~ 9A30H
O @ 2 JFEEDEFE LT, RA1ISEHREED
RER, BSICHENRERZRT. ZORMEHR
BIZBWTERELVNVOSREENE (F15922.1%) %,
RELTHIFLTVAZ DD D, LB SRIAM

N
a

1200

TG 117 BHMBEN021TLEE]: 0.264
\'_\_/V\ e~

)
}
{

1100

BE(C)

A

"
WWWNMNWNWWNW%MWNm%

=
1]

|

3]
S
>
@
=]
=]
—i

OLiREE (%Wet) JRSUAR (t/h/{F)
CO, NOxiBEE(0212%) (x10ppm)
5
{7
8
RIRBEE:

Ty T
0 1l 700

13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00
—ERCO ——BFHONOX —FARR(0BHT)
—iB#RH002 —— ZREABEERRE

| 1y | BK | &

SRImREEE T 978/ 1,023 915|
BFEONOx(0,12%) ppm | 39.4| 61.0/ 25.0/

B4 HEZE[LERNL YR (1=1.2)

F1 HR30H MO FI R AR I

FHEE | EEE
FHEREHE (ton/H) 286 271
TR FEME  (kJ/kg)| 9800 10790
FHREE" (kW) 6900 7502
THHEBEME (%) 213 221
* R EERT

’ AR GHE(LR)

— 0 (R ’ 30

FEMEGET@)
RBME(RE)

300 mJ

I TE

91  9/6 911  9/16 921  9/26
5 XR30H W OFEER=IHERS

% [

400
|

14 #ERIEVY 21— 3 H3 Vol. 20 No. 1 (2023.79)



B 209 b 1IFIFERKL2 (L—%— 0,7
X AHIE), 1R 12 (P a=7 0,qi
X AHE) TEEEL T, REMEOZERILIX
D HIRERHCEIETAIEICLY, BEHEDN
FRIRIHERRTE T,

SHOBRBICEET A7, HERA b—HIFEIC
BOWTEKETINC X 282 E L HBhER 12 &
B EEBBEREDN LI DT <,

1.2 RENRFEM & ER L - EREREM

WAL, 19744ELICK, TFKTGRBERIE, #BTH T4
BEHIF B L OV ALiARE R BEIE, RENA +~
AFBIMERF A EA L, ZOHEM I EEHOTE
726

TMENRIFIX, A N—AIFD L e BEIF CI35ER
DEE L WH A TE BT L, I X B 0MbkiEs
BTHIEND, BRkFEBLOCERERD =— X2
IBZBIENTELEELRF—N—FEhoTW
5o

KETIE, BHIERBTTHIRTIAF Y 7 T A
IbX % 7 — b7 at ZOREREF L, FREEO
FUPERE 2 15 L 7248 TH A H A LBERF COE SR
EILOHEFNZONTRRNT 5,

.21 B7SXF v 7DHXERV X &/ — Ik
$¥3)

R TIZHEE T 5 AF v 7 MEIFESRIELT 5
T ERBRESZOBENS BTI ATy 7 (LT,
Be77) DA 7 VML O LB BT
FoTWwb, BE, ERLENTVEETIO)
A 7 VEATIE, VA 2 VRO SRE R RS S 72
B, FRHI—EDOME - HFFEITRD 5TV 508
M - FEEMEN) A 2 VR RS R T T A
Fvr (UTF, MERETT) &, Bt - 20
FBEH - A TICL DB EN TV EO0HIRTH
bo BTSEMRDTELLER 50D DML LIRS
THREWVWPIZUTA 7L, COHEH=ZIHI L oo
BIIREEICRIL L T35 b o TRELiE L
o TWh,

COREIR L, BRI A LA & A3 S0
SRV ) a—ary, BTI9O75I V) A2
VAR HEMET B R ERIE N O DINS B, AKFEHE -
BT A BLERAT 2 AT 5 S TTR K O BRIEE R
BIX% ) — VIR A AT 2 =F T ALFL, BT
T AF v 7 OEMEFLE DI E ) HdEo B
Wb &, MEREET T TH o TH BT BERTE
IREA ALHM 2 X— A2, ML LEET T % 7 AL
LTCEONTEWTANL XY ) = Ve ST 5,
ENAOr I V) A 7 VEAT oS E Hig L3t

BhERE
(AT7T-)-)

IR RETEE
KBRS BT T SiR6t

HEFERE

EFRIRIR

DINSEATE %)

13 YU1—-33>
REZHSFEFIRM «E(REDHED - SREDHPTIR G
A SRR
J— w —mi e
EEEEE EEEEE EEEE
ftEKIR it B mrei H AR SR S

6 ST

FERFREL KL (B6).

B, RFEFFFEIIETE [ ERALRFHE LS
MIRBEBEEHE RFEHEETLZD T T AT
v 7 ERFIEIR Y A T AESEEEEE | OMi&r
BTIHILDTH S,

1) BEE

DT2WReE T 70 LA EHELT 5,

OMLLBETIHPUHETE LT &

QOHOEF O HEHIN— Y Y M REEPOHEHIZ

AN NAMEZFEB TS &

@ORFZZMWEMA L COFrHEZXHIHKT 52 &
2) Fat ADOHE

REFHEETIE, BEPRET L iEIR AT AL
Helt &, ARG, 7 AEEAM DS 2 B4
Y ABBEOEIRM 2 EA L, BEMNDORFN R
B OWTETFT 5,

TR T TN AU THT LIV E THfEL,
H ARG CAMB A BRET 5. ZOMERT A
=2 L TR GEEEFEEE) ORGP 2 ST
HZETWHEL, BT AE LItk =72 L%
M GEFEFEE) OFERLBEHMCTAY ) — ViR
FRICARTE LT 5 (7)o
3) WEYRA A 2 LFOHEE

H AACER VAL EI L7 22T CRRB) AR o BT T &
FHRLER[AN T FEENR A A A LHA 2 TG $ 50 D%
RIEDTo@E) (K8),

O BRI A AU CHESL BE T T s L {47

F LN F TR

S p—
Somiwn | mrsn |

" = . X

Al {a] [ 2] 1Z]1112] |5
Z—'@—Pz—'z—ﬁ_z—»/
) | [ZE] |22[i] @ |
T Bl |z L

i &

! 74

>

M7 7ot A

HEMIRIE Y ) 12— 3 >H| Vol. 20 No. 1 (2023.79) 15



NELRTS

MBERTS .l

ERFLAI =

FCOR |

——

EMERTE |
LTHi

[ Fmmipt - A8 |

T (21 - Hhe)
8 ENRK AT AL DR

O 5 AL % i 721 TS 2B 75 2 F
2207 AND Z LD RE

@IF FEICER T 74 ()8 - BN & F) oBF
HEEIC LD, MELETIICEEINLEZ Y%
ZE L CHE T A 2 & AT RE

OWIRDL I\ D7 ML BB T T TH > THE
5E L 72 3E 85 )] R

4) FEIHAMOEH - R

AR X 0 FEN S N7 & BRI R ER A 2
¥ )= NVEETS Y NE LR - B, ek
TAHIEILLD, BERBREFEMTHA XY/ — VO
AL, MiEHE AL, Rk, HEFm) R
7 OEEICHESTAHZ L HIET,

F72, INETELDCOFHEH L CTE ML %
BT R bR (¥ 2 —), ©9) L LTH
WREESECBIT A 2 & TIRRAE SIS S L,
WD A5 ) — VIERTH B FRIKAT AMEH = (L)
ZHIT %o
1.2.2 AT HHLS>OELEEIRNY

BRIFA H320224F 9 HIZRE L 7B TAE IS

:3:

(x57—1LEEn—)
«. ‘p» .
o -0

Y=IRILND
AN=P N~ TUARI

®9 *%/—)VH&ED—H)

BWC, [#HHIL] THLEHFERETEEG2 SO
SBEINEfEO BESHE S, BEFEWHEICE
JAESBRRINUIKEXLRELE o TV,
COL)BERENLD, WHITHD2LOEMESR
ORI - FRHEPHEFE SN TWEL 0D, IhFET
BEHIEA SHEH SN EREWIKICE TN EER
rEIRE LCHEINT 2 AER o7z LELHEEIZ
DEFGTHHEAME LT, LHhiZ20184E7 & i BIR
BEHIFCTOEEBDO Y F A 7 VIOV THE 2 D
TBY, TZTRZEOREICOVTHNT 5,

1) WRBURIFICBIT 2 BB OFAEE T
TENRI A AR & REIRABEEF D 2 > DIk
DBEHIFIZ BV THE 4 7 BOLEFRIE OB &8 % 754
L7z Zh, MEBERFOFEKICHEL TWAH (A
B (A Tnd k) LIRS ICEREICHEMEED
B SN TS Z & x B L 72, B R A BERIF (it
Ha) ORREOEREZ S LIz A, HEFA
MORA FIK, TAGIK, %L AKZ EFEG LA
DIRBEBIZEEINLEDREEIL 1 mgke Kiii TH D,
Effifn e L CREINTE 2RECTIERd o720 —A,
JRIERD D4R RE 13154 mg/kg E 2 L THWI &8
T Tz

2) JFEMOEIL

Lt DT ENR I ORI 2R FAR DR E
SNTW5E, F10IZ KGR DI K % 7R3,
ZEL S EOR T RO A A B/ R S, Ak
ARIZHD A SN BE 7 ANh 522l 0 EH L,
SER Lo 2 KB S b, I TERIIM LY
B, JAVOLETTIZRE BB, BRI A
LD TFICHLBTMEIL 2o FEEPRREEDD I ZER
BEEINTVWLZ D, RENVGHEINSL, 2
DD THPIIEINTVWIHEORX 2 EEEIL
WEB\TRBNRIFOIREA~LREL, 225/ AVED T
A B w L EZ D N5,

3) FIEBICBT 2 EMEE DRE
R2IFEBOEEBOTHHERERT . * RN
UL, TREIRIA % i 2 A TEIR A ALIE & TRBIR

EKE ZKIXN
=

2R 38
10  ZE5UT R

16 #RIREV U 21— 3> H# Vol. 20 No. 1 (2023.79)



2 PRI B R TR

iR 2 =2 cu PR | —REEEmLS DN RS:
mg/kg mg/kg mg/kg

HEEXA | 1,330~6,300 1,650~9,120 77,400~142,000 HBTER

HEs%B 64 139 36,100 DY ATVERE

HEgxC 23~3,320 28~2,040 33,200~90,900 | . (bisRbE uwy»gg

HEg%D 14~1,030 125~1,200 24,400~65,000 DY AINFRE

HESRE 79~148 176~239 48,500~55,300 VY ALVEERE

HEERF 5~615 16~1,050 9,300~58,600 BOEILI S, VA7V

HEa%a 64~154 350~515 15,300~31,800

HEgkb 8~70 50~190 37,600~58,600 | FEBHEHNP VAT NVERE

Hiskc 62 64 15,700 VY ATNVFRE

BRI L Lze BHiFE T, BEOTAOMIZ,
HIFFIKLIE D F2Z L T, V) A 7 VA AEER &
NCTWb, K240 5LH12, FIEMIZITET
~¥F mgkg D&, EHBEFN TN, FRICHIATIK
EZIFANTO L AICBWTEESEOEED
Bro 7z,

4) PR O & LR OFIEEE

X1 IFER IR O SEM GERE T- M) H
BB LUED EPMA (BFH7u—7~4 2707
FAH) BEEERT . AEEPS, £ 1 mm O %
RS B R F OWEBICIERR20 um OF T & L T4
PHEEL TS EPMHERINT. EBILELWE
ThHh, oW ELsEd, &F0FTORET
PR FICE TN TWA I &SRR SN2,

5) MRS DOHY s

K2R THFERFOECBOEAEIL, RAOD
HAEOFMEREL EAS>TWE D D2RER HDH
bo ZTTC, BMESH LB LIFES2SOESE
LAY 3K 22 A R RS & Al C & 72KE R, — =Dk
DEEFTNAHHZICOVTIIAMTHEHEASTIZT
FIMN AV — N EESLT 5 2 AR, Y,
Wk, L, BEEYTOELSEYEEEILT LA
F—Lu%, BEWICEL SIS —F2F7—123)
I-HOBMAERE S Z 5o

BAE, COMYMAZEIIESEL 2012, &
LSO EEE O EILR, FFER O B R% DJEA
WZHLD ATV D,
1.3 BEEYIXILX—FER@ERM®

LAtiL, 20194F12, BEFEW) T 4V X — OF)E R
HEEHWE LT, EohrnbI i -7 -+
VY =D AV F— IR EREY LG (751 H
X2H) WEESERAS - #—¥Y > (6 MPa X
450C) Z|_ELRHSINZ. T2, KHigkix, =
DENFEFEITINZ, ERRFHTH /25—
Pesh % B3 A M ASHBRICEMBR 21T 2 & T,
EELIANVT-FHZERLTBY, 5H%OH

11 AW O SEM 3 X U8 EPMA [Hi{§

RFEASOEBIZANT TOREHIEF & 2> TW
%o
ERIRIEBEOEB DD, HER 4 MPax400C T
ol LALLM E, 6 MPa x450C E THODTW 5
A, BAERETLVILEEAL TWL 2HICiE,
KA T OBBGFEDOFMAFTEDHIERY L %o T
WEPE ) DOEMMEENEE TH L 720, LT
&, BEEHE ORIAEEE EICHERL TV b,
ARETIE, H%O T RV F -8R CO, Bl % EH
RHET A L L B ICRERED) O/ SERER L 72E
mEER A T OMBEEE OWAZEE O PR R %
N3 %,

1) ZAVF—%)FEL CO,HiE

BAEIC X A ANVF - &0/ RV F—
BE AR 21278 F . BRI RN 1220214 EE 39 ©
218% CTH ), BEMERELEDE LA NVF—RE
1345.5% L EFICHVWIZ A VT —FHEZIT-> T
o

W2 Z DFETE K OBERS 12 X 2 451 O, HIlHah 3
WOWTHRI3IZIRT . & LT, EROFRA T
AL 4 MPa x400T #4858 L - B L X
720 COHEIEH & LT b RIFFEICTH W 5 B

HEMIRIE Y ) 12— 3 >H| Vol. 20 No. 1 (2023.79) 17



60.0

CEMEIGER
50.0 nHEHE
S 100
B
=R
| 300
18
2
X200
H
10.0
0.0
11FEER 2)FiEER 2145 FEFEH
12 T 4LFE—whR
25,000
B 94 55 PR
20,000
15,000
=, T5RF9Y- & R
ﬁ; 10,000 DEHBEFR
@]
\&; 5,000
] B usgshs FHEEEH
I e e B ks
& s A - S s RS
(S T N ] [ R
-10,000
-15,000
COHFHHE 11,381t-CO/4F 4,030t-CO,/4F
-20,000
Bk [EDMUNVE TG ) —bs—
4MPa X 400°C,, AR 6MPa X 450°C, B4 H

13 CO, &

fERER, @75 AF v 7 - A B BEEIHE,
OHEE 7, OFEE S (HIR), @#FH 5 (H]
W) & L7z, BEEOMMEHAMIAFIHICL D Co,
P E I L, ek co,HEthE & TH
65% HIJE C & 2 A% 1572,

2) BiREEERA T OBBIE O AL E)

KA TELZEMBOBEBEEZERT LICH 7
0, HET AP OB AR ICER S 5 A
DEIRBENHEE 7 b BT, WEIRIAT A
{LIERIF S L ORBIRA T ALIRBEIR I TRASN
450T 2B L 28T ¢, H&EL9DH I KN EE
EME O A EHGAERZ £ L T &7z, ZOk
B WARDEME R DRERME R L, ARk
DOFEFHZHEA L T b,

K% Tl EMIBHEREOREZEIE L T
5o EHIERS RN SR 72 BEIE O IA R D%
B2 L ER1412R T, B, KIRLZBRAER
ZRBHFIZAIT 6 PFTOFHETH L. (T =
— RS, 15%, 25FRE B IFHRIA R
FEIZ0.1 mm/ EDLFCTH Y, B@FEOFERRIE A&
FEROBAZEETH D, HEED OEREIEE S
TWhHZEZMHELTV5,

Y S e ) S —
g -
E 050 -‘-2sx |
o
©®
B 06 bl ]
W& -
Bk

0 100 200 300 400 500 600 700 800
REAH ()

14 A& ORFRZAL

1.4 Co,F5ER#FIM

RAED2050FEH — Ky Za— I VES* %
F, CO,DHEHEELEWINEL A T—NVIZT H720D
K% e BAASHED 5TV b, CO,HIRFM & LT
Co, DAL (ccs) RFIH (ccu) »EH SN T
B, BEYWHEH T CCUS BT 5 MBI D
PBEE o TWh,

LtClE, RIKD CO, 2 WRIN / EEILT 5 k1L
FOBIZ BT, BEEBEISRIKICHAE / BEfbsn
TARBALT H2MEICER L, # S ARG T3
ALK, BERIHET 2 12& N5 CO, 2 IR /
EEL S5 EHA Ty — L TORBILETF R E E
ML 720 FEREABRClERERILICE 2 D COo,DAER)
FIFRHE &, @FRY L — M HEOHIERDE I
DOWTHREEZ T o720 T 72, R - IR REE
IG5 2 BRI SPCT 5720, BEOMHRD
IR fio729 R — L ToRMBILRER S Eit L
7oo TNSRL DA — NV TORBIERIZOWVWTH
By b, EfxM U TEONBEL TR, A
iz LT L2 THENT B,

1) RAEBRNE

FRERERE A TTREEIRGERE (DABE, ABERR) 12T
FEhi L 720 RERIL7 0 —%2F15I25R T, ARzt
T AACERBENA T D, WEFE L -RIKITAEREY L
— FMHITABILILBEE X N T Wb, EIERBRTIZZD
ERARIK % RBILEBEBEE L, CO,B LUK, *E
&I XY —I1C&AL, REBLUE A 1T - 72,

FAERBRIE D 5 Lo Lo Stha KIS, AlE
ROEBOBEHPET A (CO, : 8-10 %-wet) % F\
TREALSIROMRE T 720 72, RERLROM
HIRIZOWTIIRFEE ERBL37H R (LT, B/E
135 3KB%) 12DV TpH, Pb, CrI™ #0MF L, &
WAL COMN CHIER 2 L TV D 2 & Z R
720

18 #RIREV U 21— 3> Vol. 20 No. 1 (2023.79)



T itk mEMDUREEL
PeiRfb 7 1 —[X

15

|-~ COIBNE -0 PhiEHE |

2.0 4.0
E 1.5 - 3.0 5
D) )
5 \ | E
m 1.0 2.0
g — 5
B L~ @
é‘ 0.5 1.0 &

( BAASTEI3AHELE
0.0 \ ' L1 0.0
0 2 4 6 8 10 12 14 16
3BESRI [min]

16 CO,W X & pH, Pb i

2) CO,IRINE & BE &R MR &
H 50 COER - WREF L 72EY) %2 KRR

wi%e/ TRIK T, REBACLEER (co,ifineE) %%
b3+, RELRROMEREIT - 720 RERALULIRRE
& Cco,WNE, EeEALEDOMIETR16 (Pb)
2R HI6IE P EHIBEICOWTRLTED,
RERLALERT OMRIK D pH 121194 7 <, Pb DEH
B 5349 mg/L L HEHEME LY Lh o2y, RERLML
HIZX ) PoiEtE2REIZTEEM (0.3 mgL)
UTICIHITE 22 L 2ME L7, ARTIEEIEL

RCTEHEICOWT Y, Po OEHFEIRE, R
LALEIC X ) BRE5135 Rl (1.5 mg/L) DU I2Hp
FITELZEZMEREL TV 5D,

F 72, B BBEHIPR (7 AMLRBER, AL
BRUA, R A S —AF) IZBWTH T v 7L
ToRIK & 72 R AL B & bt L 7245 %, —Ho
i Cld O VA ] SRR IR O RN s b B
THoloh, RERAUILE & & o 8RR O fFH
12X > TPh, C* & HICHVHEBBELZ 2T L
WL TWh,

DL ofER»S, EBROEIZB W TIIHEROR
PR+ AWE L — PEANCRDY, RKBRIL+DEOME
BAEF CORIKLEENTRETH L Z L R L
Too 2 B, HRERHEHEIIB L 203 wh/RIKTH 1,
Gy aAPELTIIHI200CHBETE LD
ThHh,

3) CO,HlERhE

PERDIRMBIEIC L DAY L — ML & RER L
PG, RIKE 2 BT 5 CO, RERD LB 21T 72,
(R3) EkOEHFL — MLETIX, AHXL—
b O HH) B 3E R IR OB S T CO, A5 A L T
720 —JT THREAALALIRIZ I 54— DB T CO, D35
AL Tw52S, EREHERIK, RIKO Co,IIIz
IDHERLD D CO,REENMA, RIKMUHEKT
X CO, D HIRTE LB L o720
2. BREZREIM

EN O Z AR ClE, Bk b E iR o aE
% 1£ /i 5\ (Design Build and Operate (DBO) i 3{)
WERIIR > TV 5D Z ERENGEADORAAfE
WL B ORI EE R BRIFICER L T\ 5b 2
L, BEREAMTE OFREY HEMLICE & LIAARE
T - BMEE D B &L I, P E 2R
W25 TOIETEX 2 ARFMOTEH A ED TV D,
RETIE, THh7L—HEMLE AR 2GR L
I BRETBROFEFIZOWTHNT 5,

+£3  CO,HIMWRY I

neske | pRER(L
HH (g | (3T 5%
TRSES) | RS
s PRI T HCO, 0.00 -1.06 |FRIKIZHTL, COULE2%EARTE
CO, I
ER  |[Fr—hsl T 0.00 COLHEH| BRI :
(P : 4.0%F M= FRERL : 0%) : ) 2.6583 kg-CO,/3F L —kg
N - s e . CO,HEH B AT -
o4 PRIV B2 BB EE| 0.24 0.38 0.497 kg-CO,/kWh
B | R 3R 0.00 .05 CO. B &R HAL:
(T3t : 0% IN= B L 1 0.3%) : ’ 0.3282 kg-CO,/ et R Alkg
&% 5.85 -0.62
HIBE: kg-CO./BEHZ H b 6.47

HEERE YU 12— a3 > Vol. 20 No. 1 (2023.79)

19



2.1 THIL—EEE®

AP TlX, THEDIES DO X HEHIFED
BREEIRBEICEARE T 2720, WIAREIAZOMHK4
Z SHERBEHIFICHRAT AT, TAHAENEE
Wbt )7L —v R BB EELY BRI,
7 L—MEEL LTIz, &y s~ AE
¥ BHOITHAZAMNIGD 20 OREBEELR %L
DEMELANFEDVTEL 2 5H, A ARSI
BETClX, TAY Y NNOBEZBREOEE LR
HOEEI MW, RO L — VIEAFVERE L

7B B DBRIEN LTI R B0 KETIE, R
Bgpr & F TR L EDTWD, THIL—TVH

Bl AT A LEEELBNT 5L & BT, REA
OEREIZOWTHRET 5,

1) VAT LHEE

MA7ICAR Y AT L OERPHEZ RS (F7VE
v MEROBE) . REHFIZ, OTAE Y » 3DE!
HIHEAT - SAE Y bOFESEEH, @I HFEH B
T 0 A X Z WG & T AFEE A B LB
G, QBN EETH BB LEAT © DA S & B
WELD LI LV OB LERRDS, OV L
— VRIS  BERtE ofeRICES X 2L -0 %
MEEL D 70 WIREE TENE, @ 4 D OHAMT TR SN S,
INSD4ODOERFMOMAEDLEIZLY, 7L
— v EEE B OFRHLHIWREAF NV ERET S D
DTH5bo

2) FERRAE R

3DFHMITHESLNIZTAE Y FAD T HhE S1EHR
X, B18D k) il CREINL, TAES %
BEL(CGHIITE L2, Z7L—2iF, ZHa0HB
R B2 TR L COBMENLE R 2 b7-0, i
HWCTOEEDTEEE 72 %o

X191z, TAMEH B 5 NI L — v HEhE

(BOABSA7A] g

—_——  HU-YEREEYATA>

18 ZAHE v k3D EHll#E ROl

fRiR (5 R

19 A BIKT R
(BINAETE: © RBEFR S SR ET)

PR

W2 & AEERNRO—Fl 2 RT, KFsEECHbN
ERTIE S AOHFIAHIRTEB Y, #EEIHIRTW»
HTWIZEERLTWD, K19 (a) Tld, BE%E - K
HUHEATTHONTB ST, RSO THRLTER
PHHENTWSEA, M19 (b) Tix, HE)EEIC
L BTAS - BHRERIEIC X0 RIEHE S A O H RIS
WALCTHBY, B - BSLEIERIEREL v
HZERFERLTWAD,

Ky SRt in1 ]

gi LTHEYh
30H MR

LTHAVBIRN €

he =" IR RAIREEN

BRI BAER

A

=

1hi# }
I o [JU->siEn)

il B | an-v
anEe 7 smm
\"" 4  furme

v y wiER /
itih B @

» V,

° wh Ay | BE&R | DR
3 i CCH

L 1

IL-RER

K17 ZH7 L—rHBE S 27 4

20 MIHREV) 21— 33 Vol. 20 No. 1 (2023.79)



BEHF R AERE S N7 SR OIEEEDSAR T4 2 By
A FRBRBEIRBEIAREEE R D ZEDEZ 5N D,
BRI R o [JFAREE [#PEIRE | [ FAR5UT =]
DEEFEOHNEEZRAIRT. 22TiE, B
HEEUEH & EiAs, FH%SE0ZAMARET, F
RL—=FIZX 57 V— VY FEREIfTONI-H DK
TREOEEFEY 1 & LCER L, HENERED
BRI BT IR R, FEMRIER & Ll L
TRSWETH Y, BEMRBELZFEBHTETNWE I L
RHERE L 720
2.2 BEFIE ARFHMOFER"

BRI TIX, A VT F v AEBICBITA
NT T VM OBEALSEA TS 20, FFEY
% ) N DAZERBRBEORE L o TWnb, it
X AR (Augmented Reality) #ffr# &AL, X7 J
YHAMEI L DEBIIRIZT TR L, BB EEOB
REFTHEHFL QR I— F& L THEEBIBICERT LT
TV —a v e L. AETIE, HSihicCE
A L7z AR 734 ZDEREFNZ OV THENT 5,
1) VAT LHE

AR FfT 2 EH L7z, BIGEEMGELE B L O
RV AT L ER201IR T BEEIRE - EEME
272 AR TNA A% A L7277 v MEEBZH
BICREL, £ —%v b &&FHL ThafEmEs
REEH DI T v EEE R, WM OERER
BGG IG5, Ny X 7)) —CHRE - $18 L

x4 7 L— v ABEERE O RBEIRE

(B {22 0 A i)
5% 25 %
HF PRk FEE 0.73 0.65
T i 2 0.86 0.58
ERTME 0.83 1

I3I9RTZYRIA= 1
DIIRZN—S
NOIEEREEN

Sharepoint
A

TE&/57—5 FyIO—F
s = | Ei&/7 9:71713 K]
Ouo

ERNSO3D7P /723> FAHEADIZHD
AOJSALTOERFR B -REOBHLRT

(]

MRPENA VRIS BTUBUE— MR - FERIRIL
20 HIEEBERLS S L RS X7 A

T —=%3 797 FNEHE 7Yy 7ue—FL, QR
— FZBEEERT 5., 2O QR I— FEHILICHE
T 52T, FlodElg B CRARLD kil 7 —
Y RBIRT LI ENTE S,

WA TEE L 72 AR T35 2 A DYVE % X121
NN
2) iHEHEBR

OF /N1 A A

HEBRSMRPEGIEELITOEEENT/NA A
AxRANIV Ay MIEEFL, FRFHED PC & Dl
Ex2To700 THNAZAARBRETH /2720, @
WOV Ay MIEE L THEMEN R o7

O AT 9]

TNA ABEITICTRUEREZ M2 727 7)) % B
L, UHOREWLEIEE TH S HIEE L O
K fig% 12T AR 734 ADFEFFHRERB X OHIE A
HiTo 770

CHLME ) EROREE 7T FANOHBINGR T v

70— FH&EE
“QR I — FOBHBMERMR & AR 12 X 5Bl H
507 74 WVEHR

MIBEAICBWTIE, FTT771 ABZEAL
ToRT T DT T v NEEB DM - ERESE T
WV, FOFENBZBIEIC TRest L7z RIZ, Bk
EIREBORBRIERN T v NEREA TN A B
REEE L, N7 T vEREOMEERE LR L 208
SRR - ERESEERL 720 Z O, Bk B
TOEERMEIL, TN AB %l U CEEN/ZEAT
WCEE L7232V OFZFIZFEREN, miEHIC
T75 v MEEBHETOEENELZY) TV A L
TH#HTED L RMER L. Bl - BREBORK
BRASERW T T v MBI B X B T A MEER:, fZi
LR DNEOIEERAT ) WS EE R S 7z
A, EIEHLA D OFEFETERIC L o TEE TR W EE

21 734 2 A OB

HEMIRIE Y ) 12— 3 >H| Vol. 20 No. 1 (2023.79) 21



22 FNA AHSHD QR T — FFERIRMN

DERiZFBEST S Z D TE, T2, X7 1ME
¥EOBE % QR 2— F& LTHERL, Sk - FF
EH ORI T T~ N Es BAYWEER ICE) i %
SHTEDLZ L2 L 720 MEETOEEZEEN TN
AZABLICERTWALEZEIZOWTIEE22% 2D
Z&,

CDXHIZ, 2FED AR TN A & BEE LB
fiak 2 CRRERIGIE A 5 = & TRIRMW R H (EA
BLOEEEAMERTE 5 HEN DWW, Wi-Fi &
v T —ZEAHICE ) AR TN A2 TR H A
TR VY- uRy MEOFHRDL L LIEH Y
HIET, Ay Fr ABGELEFBICEHENLT S
ETHTH 5o

72, FTFET AP EF > TWEHANME~D
MiGE LT, \EEA N—AFICB) 5 HEEEREOS
FEAL R0 am b 2 18, BRI ESE R R ESE DB LT,
At BASS, BREL CRAEIM 2 CHGHL A B L
TWh,

9 v

Lt OBEEWIE O I THAT Th AR A b —H
TROMRET v 7, WMEIRF A IERH L-ESE I %
ST IHAAS ) —WIic X A r I vy
TA 7 VTav AORBERNTHEE DI, HEY
ANZEFEND CO, %I L 72K R ERILALER &\ 5 3
72 2 By & BE Y AL B e O T A OV F—FE iR
ILDIBERER 7 &, Bk R LIERERF ORI
TG DEMT 7 5 N HGH A & 48 L 720

I/, BEFTBEEMICOVWTIE, TAZL—VH
bR AR 3T &2 IEF L 72 3BT & 12 & 5= RiE
BEOEMZRL, SROEERMEARIITTS
FASEERBI %R L7z,

BRI - BIFIERTE L, SBROFRKE - I§ERE
BIEOWREICBWT, TN THRIREETLT I N
TV ERTBREEICRE I EEREEH2HEH ) LE
Db, Bitd, INF T8, 2o %
Hr L, FREESOFERICEM L T FFTH
%o
[&E32m]

1) BREEE, BEIEY - BWIRIEER U2 B 5 20504510 %E

WA AP FEE o2y 2 PR S (5,

A MI3ESHS5H
2) BES ¢ A4 e EES TSR - BT

FOCHE, p98-100 (2023)

3) S ¢ BURRABEBE A T se A RRRIRE [BR3

T2 0, Vol.37, No.3, p.172-174 (2023)

4) WS ¢ 3200 BEEEY G IR B AT 78 I8 T S i

J5ifE, p.237-238 (2021)

5) BB A4 e EES TSR - ST

FOCHE, p.104-106 (2023)

6) VS S BHEELEAR, Vol21, No4, p.52-56 (2022)
7) KFS @ #slBEEE Y ) 2 — 3 3 YR, Vol.18,
No2, p.30-33 (2022)

22 MEEIRIEV U a1—2 3 H# Vol 20 No. 1 (2023.79)



UHTOIBBEARO_ T TESHOEE

KOBELCO ECO-SOLUTIONS’ Past and Future Prospects for Process Equipment
Development

NIEZE
Tomohiro Ogawa

Toshimitsu Minami
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The company was founded in 1954 under the name Shinko Pfaudler Co., Ltd. with glass lining technology as
its core business. Since then, for almost 70 years, we have been developing process equipment, not only for
glass lining technology but also for mixing technology, powder technology (such as mixing dryers and filter
dryers), and separation and purification technology (such as wiped film evaporators). In this way, we have
helped different users, mainly in the chemical and pharmaceutical industries, solve their problems and
contributed to their development. Currently, the company is developing technologies not only to meet
customer needs such as for improved productivity and safety, but also to solve social problems such as how to
reduce CO, emissions.
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Development of Feedfoward Control of Mercury Concentration in Flue for Waste

Treatment Plant
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Until now, we used feedback (FB) control to control the supply of activated carbon to adsorb mercury, based
on the value of a mercury concentration meter installed after the bag filter, but there was a problem in that
control was delayed because the measurement point was downstream from the supply point of the activated
carbon. Therefore, we installed a mercury concentration meter and a sampling device originally developed by
our company on the upstream side (economizer inlet) of the activated carbon supply point and developed
mercury concentration reduction technology that performs feedforward (FF) control using this equipment. FF
control reduced activated carbon supply 21-49% and released 82-84% less mercury into the atmosphere,
compared to FB control, confirming the effectiveness of the FF control.
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Numerical Simulation of Rotary Combustor - Comparison with Actual Measurement
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Numerical simulations were conducted for a full-scale rotary combustor by coupled analysis of DEM
(Discrete Element Method) and CFD (Computational Fluid Dynamics). The results were then evaluated by
comparing them with data measured on an actual incinerator.

The residence time of the DEM particles in the rotary combustor showed good agreement with the data
measured on the incinerator using tracer samples. The O, and CO, concentrations computed for the outlet of
the rotary combustor were very similar to the measured values. This simulation also replicated the difference
in concentration by gas sampling position.
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FFMAEE L& - FESERARNE “WIPRENE S™

New “WIPRENE S” Wiped Film Evaporator with Improved Evaporation Performance

BRREX"
Noji Sota

wmE &

Hosomi Masaru
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More than 2 000 WIPRENE" wiped film evaporators have been used in various fine chemical processes over
the past 50-plus years thanks to their short residence time, high heat transfer performance and other features.
We developed a new model “WIPRENE S~ that improves evaporation performance by revalidating the factors
that contribute to evaporation and improving mixing of thin films. With various aspects of the equipment
optimized including the wiper structure, the WIPRENE S delivers twice the stripping performance and 20%
higher heat transfer performance than the conventional model.

Key Words :

B EEASE 7 14 7L S New WIPRENE S wiped film evaporator
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