i

- ¥

>, % ," ; ‘--. , . .;_J 4
BROBME S t;ﬁ}ﬁ%/\ J_'I:__S K TECHNICAL REVIEW,

2010

Autgmn
No.14

C BB St

*EN(Z?ZEﬁﬂtkaﬁ/—wiu
—fsxamlcH I HEERERBE—

| mam:&/ L8 Hm b A
PKE R/ {EimER{E :
KN
12951 IRT1RIRS1+
B 7 1LY : ,

40ton/H ZRZIN Z‘ﬁﬁﬁ?kﬁkﬁmﬁﬂ“




15

21

28

34

37

42

46

47

HEE

B~ %BK B REHITHRE EEEEANE =/ 2

®/¥1

WA ¥ 7 —F VERBT N DM 5

B2

KREINA F < AR FRE LT 7 ) — VB — s 2 i 500 2B 4 i b —
INEE $F - KT HER

TR
BIRE T YN BIFBE T & A NH ARSOREHT & ) — VB H
21| w5 G254 1£5E E8I

AN 2
FARGIIRAEHME KR A EEE
WEEN1

AYITAYRTARAIRNTAY D 2]
WEEN 2

BB 4L & Akt B—
WEEN3

40ton /H AT 723 2K RRIBE T Rl I R B WA BHER
a-b-TL 1Y “ABEE

{0k

SHPE - EERE

FENDEH

tEERTESICAIE Y 5. HERAD
MoEE

CONTENTS
4 Foreword KIKKAWA Takashi, BOARD MEMBER,EXECUTIVE OFFICER
GENERAL MANAGER,INDUSTRIAL BUSINESS DIVISION
6  Papert
Progress of Tower Internals and Distillation Technology TAKAHASHI Kaneyuki
15 Paper2

21

28

34

37

42

46
47

Ethanol production from lignocellulosic biomass
— determination of optimal conditions for practical operations at the commercial plant—

KATO Ayako / MIZUNO Hideaki

Technology Introduction1
Fuel ethanol production technology from molasses and bagasse in the sugar factory
HAYAKAWA Tomoki / SUZUKI Kenji / SATO Masanori

Technology Introduction2

Bio-fuel conversion technology / Low temperature carbonization UEDA Atsushi
Product1
Inclined Disc Dryer WATANABE Kenji
Product2
Dewaxing filter HIBI Kenichi
Product3

40 ton/day Slag-Bath Melting Furnace with Oxygen Burner
KAMIMURA Toshio / MATSUURA Toshio

Coffee Break

Corporate Profile / Editor’s Note

TSK #%% 2010 no.14



N DRI ZIBR

w2
R RBIT R
PESEFEARAL R

4 TSK #%k 2010 no.14

HEHEM D 100 A4E1%, FiDBRDOEERTH L, BHESEFIC
AEY. (L TR, TUTRBEHEE, T AL F—33EL, IR
DEEZBEDLETRHOEMELZHZODb, K4 DR TES,
FroTE7Z80., T, B, Al oz B Rz 2 h 2
NOTIIGEHAL, Bl THEETE21LTHL, ZhUd, Bl -
KRIEOHARDEAAL, 8 R H AT 5 B R R AU
& HARDEA I A HAEHATHIEL, HORIZEWDZBWEE,
FE AR T THA |EVWIDDEBVRD TR G5 %0

ZLCTZD [Hiffr | S, Fiv, LR TE720H% HROHAM
THY. HEMOBME THh. HEEWA G HRIPA I TAET
FT<T2DITId, Bz SLR BB B E DZENLIAKMATH 5,

ZHTHHBMATR O BREBA LI, EDLIRBDIEAH) D

Zud, HEEMOMEREIVRTEBITHS,

(HERM 3RE)

—, bo3thidik ROHM b o THEEDIEIREBIEIR AT 5L,
HRCHEMLEY

— bPITLO=— X2 ML, e E O e —E A%
FITRHLET

— DALRAIFEENESTHREL, ELTEHED DD L4
FEeHELET

DFD, 1. 2HAITR T L BN, BEHOMIAE - ZERITE 2544
HeffizfamEV)IRICL T, BRI T 22 8Avkobhb, i
1213 WERLBRRO = — X%, W LEERAL, ZhEY
HHMTEBTUEN DL, WLEHERSLWHiiER->Tw
ELTH, TSROSO TV, 25— 4B TV B HET
THo20), BEREOIFHIZ DR WHAMT TR L TW7z720r
FLORREL T HEAEO R b, TIUSEN B A
DAFNIZR MDD TIEES, BMMIII=—ATHEL, B%
FROBELZ LT ThH, BB HIE TH o720, il
ML TR TERWDOTIE, R RINELEINEVDTH 5,
BAEETIL TR BTN IRALE R /N1 4 < A F3E, Bt E)
BEHIAZIZCDE L F RS, 70t A0 BFIE. ERRBEAL
M - Al AV F— - AT AN F =LV BEHEOALLTERK -

HhERBUE T 2 2 [ O fig
RDI=DDOFEMTH D, %
o AV T TR S HEAT
W WHIEAOIK LB - 5
T8 AL B S 3 5 0 [ ]
ROBRBRELWH)=—X
CABLTWS, Zhbid,
HE W O HAM 2 T,
RELHEZEBDBBIFRFTE
525D THY, BEHLHE
P IE 3% £ TEHHD
PEMEL TV, SR AL A O, MAAAR
. GHLFAICEEE T, BasuE - WRETO, HTosE
FER IR T DREATK IR D, FIUT, WE TE TR,
AL THY, F-HRDEIAANT T U THD BRI O AHi
LS B - G R RV 2L T B EIN O[S %
MK A Vo —bRIEDFE 2 THRIZR-> T, MUIMERIC A>T
{bo ENHEADOHFTHHAM N —IILAL L7212, BLIRIC
BEST | AP O TR D008, - Hmi o2 ki Cn
RTIUT RS,

COINHMOMRENHIBDOE, —HEEEZHL2ELTH,
EMoR&E2H L UNGVELWERTH 5, 20720, AE#E
WOFM I TA A DL, ENEFT I BE R R TRL
WEE,

SHOHAEHIDOIE, TR DY, HHHZLRI 250
TldZe\ve H. 5 JOBOZ N O AT QD HiMiz L 3 O SEL
T FMUL, FLTHBARN AL DINT, —H—HUE
B TH LD, 72 FRIEA TN, FeHE AR E 2 BT~ S
T HEELZ Do RHZIE, R WLRNENSEFN/L R 2DDH03H 5
MPOLNARVY, FNTHBHLDOZ L, BENZONEE LA NL
TWAZEE, BEOKRY - BEADSREDEHZ UMD, HEHEKA
HUE HM O &AL THEER STV B0, S5 AOFHAT EE)S HA
DB THUNIPHIETH AL BN TUIRER Y, HIEHE
WL, \EITREE LT RELERR, ZHEIH O %o
BRI E R L2 bd o7 WERE T RIS Ao
BINSDIED, FAMT AU TR I OHAMT R R ER - Mik% E
FRTE=ZLEL T, BITEDO A BB OB O — I A>T 5,
ZUUL [ AL P Z RS, FmETIEET L[ ZEDR
Ix RO BF TORE—IROHEAMAIMRREZATS ) L5 o7 MIREDFL
M DOTALEEE . ELTE DB -7,

[ZEII ALY | BAEDH BB OB 2L 22 L 725, #

FATE TN T2 AN KRB HIEk, =Y =T 7 TR EG )
D—FRTH DS, MHEWR{BMEEBLT 280 & — A — ADJiHs
RELREGELEDBETHA) OF), HMiHE— A— ANORENFAE
B DB 1% — B ISR &R A EEEWRT B A NDHiA BT
TEREBR, HIRE BEINTINR. SRR _7AEBAZ E 0 Fi ol )
THY. HEBEW OB INFZF U THLD R, 5575, HRwv
FMi D205, BEEOFIZERLHAERBRICDIEDWY, RFeFiliz
FHOTUWZ I D D7D, Bie el g R EO Y% L,
FATL U ZED TR GO 7B R Dl iy 2T bo

R BB AL BT OA E—RIZZELH -, B
SN2V —=A (N, /. 4 W) ofCR B - B L 729%
M FEE LR TE s, MEE B §5Z8IT TER VA,
BMiENOHEPIRZCDLEFETHA) . L L, BEAEHA 5
T - TSN OEHREZ S TVB S 0L %, BAEE%
B IHEINSEAHIE, — O LR EIED FIF A2 Eb T EE
Thhbo ZDIHLFMBLELTOHEIELEMZF->T, ORI
AT FICHHLA THLW 2V BT HE DA% DEF ., B
KA ORI BEHEOFIICEHBL. SHITIZHARIZDHAADILE,
I, 7 V7 EEOREEIREL, £ ¥ 7 5 B0 —ICH S E G-
THEVIHEZRFSTIHETWERHDTH 5,

— 7 BiE 72 AsHA BT, Bl izl ESgIHELTH, €
N2 TIIEM DI ORISR RIINELDBEMIIE mE
HoTWZ&, fioTuniz/ e T, faBifi o o v bt
RATWb, 20720121, tt%2 53728 % - kR 2L ETH
%o B sz, EnE—5USi LIRS 2R H1 % 1E
LT IUI ROV, 2RISR D T 7 M50 ThiuL,
R DA HED RN TIREL RN THAIDD, FENEEDF 77
BT HE RWESRITE RSV, ZHUZHAT B DA LS T,
M A5y 7 HMNCBWTH, HERM OB mE 780 AT,
MBHEILIRT By L7 ZEICHAMTE TR R WIEEE D, O
DIV L TEALIZO W TR 2T IUI R D0,

wRIC2505 AR OB RHEM B IOV THAEHEZA
T, WL TIRBH LD IR AREE T2, #EDRLICRS05 H
EARMUIEAN DS THY, Bl OB R L TR SE DAl
BNz BUIE, RELRFFEOIINIH B8, FAliz D) 412
X ABRWAE T H-oTVWREWIFEDER-T, 2RO 104E, K
D100 LM DR L B CIR B RO L, Al Bw
LW /e7z722 s ntdh b,

TSK #% 2010 no.14 5



[T
TAKAHASHI Kaneyuki
EEEREANTD
75 U NEHEER
TOvRENT =T

n Lo

AW 2 —F N AN B DA

Progress of Tower Internals and Distillation Technology

Abstract

Tsukishima Kikai began to be engaged in the distillation technology from the 1930’s, pro-
viding column stills for alcohol. Since 1950, during which petrochemical industries devel-
oped, Tsukishima Kikai delivered distillation plants to many customers such as synthetic
fiber, plastics, fine chemicals and other fields.

In 1985, Tsukishima Kikai introduced the technology of high performance structured
packing, named ROMBOPAK from KUHNI (Present SULZER CHEMTECH). ROM-
BOPAK is used in many distillation towers and its performance is evaluated as excellent.
Recently, Tsukishima Kikai delivered the distillation plant for biomass ethanol production
and solvent purification, and the special tray for gas purification facility.

This paper describes the selection procedure and performance evaluation of tower inter-
nals, and outline of recent distillation technology, especially economic evaluation of the
energy-saving system in the distillation plant based on knowledge and experience accumu-
lated over the years.
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Ethanol production from lignocellulosic biomass

— determination of optimal conditions for practical operations at the commercial plant—

Abstract

Tsukishima Kikai has built the first commercial plant of ethanol production from ligno-
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indicates that sugars from hemicellulose were efficiently recovered. At the detoxification
process, absorbance at 280nm of hydrolysates, an indicator of toxicity, was decreased by
30~50% to initial value, keeping >95% sugar recovery. Detoxified hydrolysates contain
hexose and pentose sugars. KO11 can consume both of them but uses hexose preferably
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biomass
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Ethanol production from lignocellulosic biomass - determination of optimal conditions for practical operations at the commercial plant—
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Abstract

Each country has been developing the technology and business opportunity for alter-
native energy using biomass for global warming issue. This project was entrusted as
“THE MODEL PROJECT FOR ETHANOL PRODUCTION FROM MOLASSES AND
BAGASSE IN THE SUGAR FACTORY IN THAILAND” by New Energy and Industrial
Technology Development Organization (NEDO). This project aimed to design, supply of
equipment and supervision for construction and operation of ethanol plant from molasses
and bagasse generated in sugar factory, and spread Japanese technology in Thailand and
surrounding countries. This plant was constructed in Thai Roong Ruang Energy (TRE)
next to Saraburi Sugar Mill of Thai Roong Ruang group (TRR) which is major sugar mill
group in Thailand. This plant consists of molasses ethanol fermentation process using
agglomerate yeast, bagasse ethanol process using dilute sulfuric acid hydrolysate and KO11
(gene modified microorganism) fermentation and ethanol refining process using evapora-
tion, distillation and dehydration. The system was first trial for combining 1st and 2nd gen-
eration fuel ethanol production technologies.
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Fuel ethanol production from molasses and bagasse in the sugar factory
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Fig.1 Molasses & bagasse ethanol process
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Fuel ethanol production from molasses and bagasse in the sugar factory
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Bio-fuel conversion technology | Low temperature carbonization

Abstract

Tsukishima Kikai has developed “low temperature carbonization technology” that con-
verts sewage sludge into a coal substitute bio-fuel, in collaboration with J-POWER Co., Ltd.
and METAWATER Co., Ltd. The developed technology, “low temperature carbonization,”
makes the calorific value of the bio-fuel above equal to raw sludge and raises the value
of sewage sluge as a substitutable fuel for coal. In addition, the bio-fuel can be handled
without special measures because of low odor and lower spontaneous combustibility. Also,

. '- “low temperature carbonization” reduces greenhouse gases, and makes recycling system of
R R
UEDA Atsushi
KBRIE AR
U2~ AR
BTS2 N7

sewage sludge sustainable in the long term.

RE#M TIa. TARBEREBFULT 2R THZMRBRALEERARE (R RUA2+—42—(kk) &
HEI TR EBRIEE. TABERBENICKOONIERTHD. 2R#ME. KRS, KERREKX
MEERIRFER CEARAMTThY) BEIIRA REIRICES L. REAREW LY Y1 7 IVERREET B,

AR TR ADERIETHESN R DIFHEY X7 LORTEM. BAEEERBNTT 3,

F—7— R ERBEME, EBRAL. BENR S XEIRE. TKEREDFIE. BRREERR
Keyword : Bio-fuel conversion technology, Low temperature carbonization, Reduction of greenhouse gases,
Effective utilization of sewage sludge, Substitutable fuel for coal
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Table1 Treatment Amount, Disposal % and Final Applications of Sewage Sludge

R

s [DS-t/4F] [%]
WEFH T 1,311,695 58.7
BRI A 332093 | 14.9
TOEZFA 20,025 0.9
LTI 560,146 | 251
Z0fth 11,040 0.5
it 2,234,998 100.0

RS F RS

=2 2EOTKFERBFEANDEEAIKT
Table2 Latest Trend of Bio-Fuel Conversion Technology in Japan
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Table3 Operation Data of Demonstration Test Facility
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Fig.3 Relationship between H/C and residual oxygen [% ].
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Fig.5 Schematic diagram of spontaneous combustion test equipment.
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Inclined Disc Dryer

Abstract
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seas customers.
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The Inclined Disc Dryer is evaluated highly in the dryer field.
This dryer is equipped with a special inclined disc, which enables stable operation and
suitable performance, and has been applied in over 150 plants of both domestic and over-

In this paper, features of the Inclined Disc Dryer are described, including the mechanism,
drying characteristic, application and recent requests of customers.
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Keyword : Indirect heat drying, Inclined disc, Sewage sludge, Drying characteristic
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Dewaxing filter

Abstract

For lubricant base oil producing plant, dewaxing filter is applied to separate wax crystals
in lubricant raw material. Dewaxing filter belongs to multi compartment type drum filter
among vacuum rotary drum filters. Dewaxing filter is required vapor tight design, low
temperature resistance up to minus 40 degree C, large filtration area of about 51 to 112m?,
8000 hours of continuous long operation without trouble, and other requirements. Dewax-
ing filter is composed of the following functional zones such as for cake formation, cake
washing, drying, purging, and cake discharge by blow-back. Tsukishima Kikai has supplied

Hit &— a total of about 65 sets of dewaxing filters since providing the first dewaxing filter in 1967.
HIBI Kenichi Dewaxing filter is composed of drum, filter tank and its hood, automatic valve system, cake
PEEEREAR i i i

5B E washing system, cake discharge system and other items.
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Keyword : Dewaxing filter, Drum filter, Lubrication oil, MEK dewaxing process
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Dewaxing filter

FA R —}
A=k
. ) —
A oy 1% F—FMMM
R bl =R e Sl ol BT L ML
T S S e e e e ST T el
|8 = T = e
s
R At gL -
[
o i« T ayo—a MR
i’ | g it
r—afhifi =t
KA O

SAbt—b

F—F
MM E s

H#h i

i

AL —

r—%ithioa—h

A D

2 R 7 v a2 20 O0—)VEIRIEE
Fig.2 Outline drawing of dewaxing filter (Scroll side view)

2 BRI 7 1L 2ElS
2.1 STV 2ORE EOREMFT?

IEmEL T BERSNBMUEAS MDA BICLBERET X
T7IVEDFREDB AP EL TN B, 1FEAEDTEREHERHICISEH
PPEFNTHY, BB TEED, ZOWAERRET 270551
FEMBED FIHINTVS, B 7L 2I3EFIBE % (MEK
BREHE) TERIND, [42 ICRBEHENDT O X 70-%R7,

B mEREFLRIC, 9 MEK (Methyl Ethyl Ketone) EMJL I 24
BESN, FI—TERDEE (—#(12-20 ~ -30°C) £TAHLT,
BERBEP OB A ERER LSS, COXTU—IEREEH 7 1)L 2ICHHEE
h. BEATHIWAE, HRICHBESID, —H. BEaEREE
EARIEBEI S B TR CHBME Ay EESh, DELRME
EINZACEEREEY &#ESh3,

X3 BT v /L T RIEIER
Fig.3 Outline drawing of dewaxing filter (Valve end view)

2.2 B 7 1)L 2K OO B4
LRRDEOILEEE TV ZOEEDDS. B 7L 2ITIERD &%

FENTKOHEN B,

* MEK. MV I W78 B ERT 27200, H REALE

- YA F RA40CRRELZTHEBICHAZZE

- KREBWIBHELTIEY )51~ 112m2 eV - AE L A BETE

- FRERBEES 4~ 10 BIEERBIND/0, AEOI /ST NRET

- A VAR DER S S RIF L —F 5%

- 8000 B EERGE R ST A DHEAR DIEFEME

s kA
% - nEAF

f e e
o n#EgE
Aoy EERY g1
[f=====5
«. 2 P31l ™ peesscscsael
H A
H ikl
AR
A
AU ss
st 1 Io o dry gt
A L,
L i SR
T EEE
o | A
4 b ot AR w2

e @

s, o 01
.._-___-_-_-_-l n ,J{ iy

)

it &t e

a3 LA/ B

X4 MEK RSB A+ X 70—
Fig.4 MEK dewaxing plant process flow

3 B8 7 1V 2 D5 B EENE IR IE
3.1 B 7L 2O FE_E OB

B 7L 23D BRRERNS LEABEICET S, &5
ISR S LBIZBHEIE. BB CEICR-> TV A STEERRN S LA
BHEAEZRN T LBIIHEINS, B 7L 2320, ZZE@[ERR
S LEICEL. RS LAEEZARIC0EICHEIEINDBEEET 5,
BeDABZEIL. KT LRICERIN-NEEEEBE / VL T &R E
LT, HEBDEZEE &S A L EdH XIS— 51 LIlEkRsh 3, &)
ERIBOFEMIL. JRD3.2IBICHRAN B,

HERSLEEIRS ARELE (BE) »SRVARIREHLEEE
LTARBLVABH XEHNEBICEREEITD, COBERT LES
BT 2T TV A RSN TEY, TLI7RIVBEOABERICS
HEHINTWD, DY LT T4 2DBITHEATEE, KT L LIS
SHEMINAIE100mmMBEDNT )y T EMFIENZ 2 BE S BEIC
TR END, 7%, BRSN% T—XBlE. TR\
JINIVTERIENS, KT LAREICEBEITZT O—/ Ny T EEICL,
%R HEHIhB, K7 LAEEGICDONTRRROT VP r—*
BRI I BINAT O— Ny NIV TIETRE, BT UvS RIS
TO-Ny7 H I EHRBICEFIN, F—XREIN D,

3.2 B 71V 2 DENEIFIE

BN 7 )L 2E 1 rpm BT DR 5 LA BEH TEAINSS, ZORS
L1 EEIIHEENICLUTOSKEICA TSNS, HETRSDT IV
SHERER AR E S BRREL 20N,

O —x X
RERIE IR IN-RREEREETEY I Ty T 5B - 7—%
FRTaXME, RXBTHZT—FEERDOFHEROET, K5
LiREIRRATE0%ERE,

@ —* %X
BEFE (- R VIR IZEY), RS LLEICERSh ATy X
T—XE—X%FTIRE. T-FHERER T UAEr—FXElIL. &
EEEBEEBRELTOER S Er—FBHRICEZERLTH,
BBEEN L) —F B ETOIEILEN), BIRAEARPICH
N4 %, ABHEXTL—/ X IVELIEHR )y T EHhSH—(C
=% EICEfIND, EERELTDABEIL. RIFEDFH
DEEBEISUY AT ILEND (R4SH), ATEHELRMICIE
BEZEETRET. F—F¥MERXBDAREEHDEILTEYRT EZE
HEEETH B,

Q@FzIRX 8 (B X )
KT L EICHRENAET T A r—%5 5 —F e, LorBR
TEIXME, AIEHBERFZITIETHS,

@N—TXE
RREDT—FTO—NyIICiBAT. ABERERDKERL %
WINED Flue Gas&EMHEN2 1 F—hH X T/IN—TFB3X[E, Ch
(L REEREICHERE 24N, 70—\ IRBHITyy ZBEEO
ISRATB0%BHLIET 3,

®70-XE
BB r—x % BURERRAL Ty R r—%%, T 00—\ #
BEICEN T —XHEH T 3X [, Flue GaszABmEERINS/—I L.
PAREIASIFY (-8

LROEXEE. BEBTHZIBEEDN T LME ((I18) DN
BRRTRET S, LEEEKRBONS L EDOMER. BE)/NIVT
DIERBRTHDIT Vv DEIRICENEFETET B, 30 EICHEIRN N
ZLDERG, ZThENRICULAREBEEICE)NIV T RN Z A
WEICEESNA-30EDADOAN. MICTE—D2DFICERKIN S,
RO T VYRS DELIEET 1 SRR HE RSN B,

IR
ISR AR ()&%gp‘_}_-rg
1] @y s—xh
Yo F L1~ Gt
e T ¥ o Y Y
i LA A
(TR R V( \ (57 m— X
(B2 1 AT —rHR)
%fé;m |~Forrs—
Iiide : .
%N
(r—=* =S
TR R £ I
(32 @IX3) g g4
e AR (4)5)
RERE T AR

5 B8 7 1)L 2 DHERERR R
Fig.5 Operation principle of dewaxing filter

T
R 7L 2DBSEEEREFBRERIEICL TSRS,

41KI L4

NFEBNRE TV 2DEBBRERTHD, NI LOERIIT
NTOBEKIZHLT—ET. 3MeHBAIAEZITHD, FTLRSIEA
BEEICECT49M ~ 9.1m(F 1> Fv7 EiE10.6mET) DFEH
THREREN HZ. HIEPFOR T LAEERGIZRT,

PBEEIINT LAREICEMFSN, @EHFEICS0EICKAIN T
3, HEABERFTE-—Tar N—-TREIN, AHERICABEI R—X
ERERTD1-DICHIBROT )R EEE TS (R78R) . &§TE-Va
S N—IFTaA—F T N—TAHPRLIATNh S,

=X HERIEANRO LS ST O— /Ny 7ICEBD . SOBHIATRD S
hEWESIZ, ATAEICIEZ T 2L X7 A VP2 EEIRICEZ DTS
hTWa, ZhBBEE T 1)L 2D THS,

BeDArBEE. KT LAICEMmINA[)-R/IN1T] [FL—Ib
INA T EFEIENS 2 HDOAZBEE &, b DBEEN/ VIV TERALT,
HNEBDEZRE &S A %3 H XIN—T 51 LTiEREEN S, f#E-TR
T LAEEAFIGEREBEIES T D DOBMEX X=X THEL,

ZDEILEED/D. KT LISEARWICEEEETHY, BER
DY T T4 EDESINIR T LANEOEWEIEIN T Z2LEELEV,

38

TSK %% 2010 no.14

TSK ##; 2010 no.14 39




BN 2 BT 2

Dewaxing filter
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40 ton/day Slag-Bath Melting Furnace with Oxygen Burner

Abstract

In the past ten years or more, the country and the industrial world have been strongly pro-
moting exhaust control and waste recycling in consideration of limited landfill sites, dioxins
and other environmental problems.

Accordingly, the treatment process of waste that was generally incineration has been changing
to melting for effective applications of melted slag or recovering valuable metals from waste.

Over twenty years, Tsukishima Kikai has been developing various ash melting systems and
accumulating experience. “Slag-bath ash melting furnace” is one type of melting furnace
using an oxygen burner that operates stably with low fuel consumption. In 2007, a second
plant was constructed in Chugoku region with a capacity of 40 ton/day, which is ten times as
large as the first plant. Fly ash from industrial waste was applied for the first time to slag-bath
ash melting furnace. The features and actual operating result of “slag-bath ash melting fur-
nace” are described.
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Fig.2 External view of melting furnace (top view)
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40 ton/day Slag-Bath Melting Furnace with Oxygen Burner
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Kt T104-0051 EREBPRXM2-17-15 WINEER (I3) T272-0127 TEEMIIMEE1-12
TEL.03-5560-6511 FAX.03-5560-6591 TEL.047-397-6111 FAX.047-397-3354
REX4t T104-0051 REHHPLXME2-17-15 (Hgerr)  T272-0127 TEEM/IImERT-12
TEL.03-5560-6541 FAX.03-5560-6593 TEL.047-359-1651 FAX.047-359-1661
PN Tz T541-0045 AP RXEER2-6-6 (REFAELEIL) (RE70€X  T272-0011 TERM/IhEEHET6-4
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LLE] '—I'I—SI? gz?z? ;g;mgzgiﬁ %5?022 2121320(38 1KéJ\EE,uI:Jl/) Tsukishima Kikai Co.,Ltd.Jakarta Representative Office
eeeet” il Sequis Plaza 22nd Fl.Suite 2203 JI. Jend. Sudirman Kav. 25 Jakaruta Selatan
RS T231-0015 HEM R XE_LH4-47 (UZMEREIL) 12920
TEL.045-651-7331 FAX.045-664-5086 TEL: +62-21-526-7732/7734 FAX: +62-21-526-7790
HEEXE T045-0003 B & B R XZERF1-17-29 (/\EESEIL) TSKN/ 1B EEEHR
TEL.052-581-2378 FAX.052-581-1624 Tsukishima Kikai Co.,Ltd.Hanoi Representative Office(THO)
_ _ Unit 202,V-Tower, 649 Kim Ma Street,Ba Dinh District,Hanoi
USR] T730-0015 LEMHHEMEAL10-10(E&1-7X) TEL: +84-4-7669965,7,8 FAX: +84-4-7669969
TEL.082-227-3093 FAX.082-223-8771
- — - o — TSKLCNABITESEHAT
BREEE T810-0062 {EM MR X EF2-1-5(ARAELEIL) Tsukishima Kikai Co.,Ltd.Mumbai Liaison Office
TEL.092-741-5736 FAX.092-761-4806 8,Krishna Kunj 1st floor above HDFC Bank Near Fly over Bhayandar
HEEER TO01-2131 FBRBRAHE-512 (W)Thane-401 104

TEL.098-874-5793 FAX.098-874-5793

ERESHROELRERT

MABTV/ATH—EX(#) T104-0052 RREHRXAE4-8-14
TEL.03-3533-6271 FAX.03-3533-2588

XBBTI/TIF—(#) T272-0127 TEEmIIHEE-12

TEL.047-397-6111 FAX.047-397-3354

A&7 /vVa—Yar (K) T272-0127 FEEM/IAIRE1-12(f) | H )
TEL.047-701-0221 FAX.047-397-6201

XBBREILY-7YLY () T104-0033 R#BPRXHI12-12-15(/5hF1REIL)
TEL.03-6386-3964 FAX.03-3537-8764

MY IOY—<IU (8) T322-0017 HAREEAH T AII737-55

TEL.0289-72-0371 FAX.0289-72-0381

KB4 —2—H—EZ () T253-0106 #5) || R BRI BT = 114058-6 (F3Fh)
TEL.0467-72-0862 FAX.0467-72-0863
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TEL: +91-22-2815-2784 FAX: +91-22-2815-2785
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TSUKISHIMA ENGINEERING SINGAPORE PTE. LTD. K TES»

BBILIZTITYL—27 (#)

TSUKISHIMA ENGINEERING MALAYSIA SDN. BHD. K TEM>»
SUITE16, 04-05, 16th Floor, Wisma Mca,

163 Jalan Ampang, 50450 Kuala Lumpur, Malaysia

TEL. +60-3-2162-8679 FAX. +60-3-2162-8377

TSKIZIZTULTBALTUR (#%)

TSK ENGINEERING (THAILAND) CO., LTD. KTET»
United Center Building 14th Floor, Room1404,

323 Silom Road, Bangrak, Bangkok 10500, Thailand
TEL. +66-2-231-1726~30 FAX. +66-2-231-1731

TSKIZIZTFULTRE ()

TSK ENGINEERING TAIWAN CO., LTD. KTETA»

6th Floor, No.24, Min Sheng, W.Road, Taipei, Taiwan R.O.C.
TEL. +886-2-2523-6975~6 FAX. +886-2-2521-1429
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