BROF%E. SBEHHN |[TSK TECHNICAL REVIEW

I‘)-l' Sl |

.

w2 ABSAYNFR I
HiEsI2b—vaiEin
MWAY £ DA% it -y u kP

“PX-Flash”

MBI

A—J RFR A K Rz iR 2% R

-
_— = = - o A S
= i e _:_—-,.*,——,— —— r it L=
T Ty #F '

-.. : . 3
g S Fohba g NI TAANE
§ o e ; \ E
T s R PR B
F i e b ok _.u_,.f F - & T
.~ iyl { f"-f'.‘ W o, -



Hx WET—7  TSKJ IV — 7T OERHBN ~RD 100F IC@F T~

3 #HEE
WEOHMZ b > THARICHBK KREDSFELE L@ fE

4 g1
CEMEERAKEE M VA — NS L A DB% SR A -1RE BARR

12 %2
ABSA U RTG AR EBME Y I 2 L —3 3 VT $HE-SH Bk

17 #5%E3

NIF L U7 T & X “PX-Flash”
—Wr LY EDAAT I X 2 KBUBA R 7 1 & 2 DB % -
W ESR-BE R AR RS

26 BN 1

B LS A E Q4R K- RE BT
32 N2

TR BBEEN A O iE S IR Y A T A FL P L5 B
38 HEBN

O — 7 AN A e T AR T A B0 AT
42  ERERENY

KB T- ¥ — N BHLEE & 20w HpiconT HJE fl2—
46 F1—TL1UABRE

SHETT D ROB] 51| %
48 SUEE

50 EXRB-RE%E

[l TSK %R

CONTENTS
Special Edition : Introduction of TSK Group’s Technology for Next 100years

3 Foreword Kazuhiko YAMADA, President and CEO
4 Paperi
Development of Double Cylindrical Filter Press “TornadoPress”

J

Dai TAKAO / Kotaro NEO

12 Paper2
ABS impeller type mixer and its mixing simulation

Jun MOCHIZUKI / Tetsuo TAKADA

17 Paper3
New Purification Process “PX-Flash”

for p-Xylene Mass Production using Adiabatic Cooling Crystallization
Tatsuya KANBE / Kiwamu ISHIT / Kenji OUCHI

26 Technology Introductioni

Newly developed gas-liquid contact system Daiki KUBO / Tomohiro YUKI
FHROTH 32 Technology Introduction2
i Operation Support System of Sludge Fluidized Bed Incineration Plant
Mamoru NISHIYAMA / Isamu UENO
38 Product
Coal Moisture Control plant Takayuki NOGUCHI

42 Manufacturing Technology
Technical Report of Large sized Electron Beam Welding Machine and its applications

Kenichi MANIWA

46 TeaBreak “Science of Water” Mitsuru EIKAWA
48 Corporate Profile

2005 FICHABREENER SN/
4%;5;%*%@;;@; 50 Technology & Products / Editor’s Note




RBOBNZ2H > T
IR =A=T 1N

wxpmdr  IH FlIEZ

TSKH#iid 20044E 4 HORITIA S 3ED D, A%
THTBEEZRRABICEYE Lo ABTIE, AEEWRE 7
V=T XK OEAM 2RI L T3 0T £12H TSK
Bz BRY L. BHOFM 2L OHIZTHH 3L T
WK ST L. AiRIE, TSKEH#Z kL
LT\ BkA =351 THNIL OB B D T3 412 X A1 5E 7%
Hamge s T ons e 2R LT T,

THMOMEY . HLIE 2005 4E I AIZE 100 JE 4 W 2
F L72o 2NE TO 1004 A4F O JE R IE L4 D A 5
FOBELRLLEZ T T BT 2T, b3
BB 2 P SRR O R, B e V=T
VIZETHLTHAIREL TS F Lz, BUEIX
BT — AEEHM RN Ty ) — )b, HIRREML
7o & FAMTBHE & N S, BrREO R, Rl
ELICHESE, BB ORFE LI 72 b T
Tt 2D THEEZ K> TWET,
7B OEHFHINE, RO ICHMZ b > Th
HZET, HOZ2 U BB EETELDO T, L4448 100
FIZES TITo CE2ZD [HROEFBIHE M Zd - T
HZB1EVS ZEiE, HEEMSHEERM TS 5729
RO LELEIND [BEITHY 5, 2hidLtto
WAL L THEHSLIC [ EOHEM % S -
THERDIERE EERBMRAEICHS L ASICERL £37

LHRbNTWAEI LT ENRTVE T,

Z LT HEDRZBIE [ K% 5 10041 M) 723
DE | % & &3 R EFE TNEXT100 (2 H ) A
ATVET BRLDS, [HEIELT [HV]T572

IETA R AT S - B B A5 % P U FE B S
52 LI TEER A BRI L, # L WEAICT v
Ly YL Bibd 5. Z L TBERICILE L TV 72
CZEEIRLET,

WA ZI) K FHERBEIADOTLWITE DR L X
LD, ROONDFMOHAZN 4 L ELLTVWE T,
:@;5&W%T\Eo WHORSNIZ) V—AD

TR EE L7202 [SUEPHAICEHRTE S
WEOFEMIIAT A vy 222 LIFNERD F
Fho BERICEICHEL,. ~—F v M2 RIEL, Lo
TR L. E OBl % EIRNT 25, Hiffiz & DR
THPIET A0 TH Y T3, Btk [Z 22 2 DHdl
BVEDH Y TR A HREBOHM | 20723 58KL,
258> Thiiwsb I L, REFTTRDEITLZ
ENEEZERVET ZOLHITL TH O N HT
o THAICHBKT A 2 &A% [NEXT100]12TH8
FAHHEOHLNTEDID £,

W 55 D R Lt T Z2di2id, fi4 (B
B o [HERWZ OMENL TG EEEN
LEMERCL D L L TEDDIZHOFHE
EERLBET 2 NERS 2 WEEZ TVET,

BEICH L B E L7225 2 TSKEFERIEAE D

SHAANBEMFEINL L&Y T, 51k1E. TSK
OB X o THAMYIC L0 [HBEOSd ] %
TE—NWLTWELZWEEZ TWET, 72, IR,
Z O TSKEIFRPEAMEH— AN E Y O HEDL T DR
RERFELAV, BHLVICYREREST 2L LTEH
SNBLHHEL TV ET,

2007 TSK ## 3




)]
PR — BTV ZODBASE
Development of Double Cylindrical Filter Press

®
“TornadoPress

|

51N
Dai TAKAO

TRZERASERD
Ay hIn—="7

WE FiKHR

Kotaro NEO
HERRERETED
DETIN—T

- K B

29

Abstract
Generally digested and mixed raw sludge (2~3 wt% DS) at

sewage sludge plants in Japan are dewatered up to 18 to 24
wt% by Belt Press Filter (BP), Screw Press (SP) and Centrifuge
Decanter (CD) for drying or incineration.

Recent urgent needs for developing a dewatering machine
can be classified into three. First is minimizing construction
cost of dewatering machine itself. Second is minimizing power
consumption for reducing carbon dioxide. Third is increasing
DS-content in dewatered sludge for reducing auxiliary fuel in
thermal treatment such as drying, incineration and carboniza-
tion. Especially the third need is the most important problem
for sewage treatment to improve auxiliary fuel consumption.

In response to this background, the Double Cylindrical Filter
Press (DCFP) “TornadoPress®” has been developed with a
unique squeezing effect for obtaining higher DS-content.

DCEFP is arranged vertically and composed of four parts:
rotating outer and inner cylindrical screens, fixed spiral wall
between the mentioned double cylinders and back pressure
plate.

Three dewatering mechanisms are featured in DCFP: “both
sides filtration,” “both sides transportation,” and “back-pressure
plate.” “Both sides transportation” and “back-pressure plate”
generate effective shearing force for achieving higher DS-con-
tent (as much as 3~10 points up) than other types of dewatering
machines, and the installation area can be reduced 1/2~1/3 than
that of existing SP by vertical arrangement and high filtration
capacity based on “both sides filtration.”

% —7— KBk, ZEMENERKE . R  E 58, mEE
Mrx—R7L2®

Keyword : Dewatering, Double Cylindrical Filter Press, Vertical arrangement, Both side
filtration, Both side transportation, TornadoPress®
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Development of Double Cylindrical Filter Press “TornadoPress®”
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Development of Double Cylindrical Filter Press “TornadoPress®”
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Fig.13 The influence of spiral pitch number Pn on the dewatering perofrmance
(sludge: Digested B, input pressure:35.0kPa, rotation speed:0.15~ 0.4rpm)

15 384z ML U EEREDRIR (4$500X1000E, 75 | £78)
Fig.15 The relationship between the operating torque and moisture content
($500X1000, sludge:all)
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Fig.14 The influence of spiral pitch number Pn on the dewatering performance
(sludge: Mixed raw B, input pressure:35.0kPa, rotation speed:0.6 ~ 2.0rpm)
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Fig.16 The relationship between the rotation speed and throughput
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Development of Double Cylindrical Filter Press “TornadoPress®”
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Fig.17 The comparison of the dewatering prformance with the existing machine
(sludge:Mixed raw C, dosage:0.6% common, existing machine:30m>h centrifuge decanter)
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Fig.18 The comparison of the dewatering performance with the existing machine
(sludge:Mixed raw D, dosage:0.7% common, existing machine: ¢ 900 SP)
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ABS impeller type mixer and its mixing simulation

9
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Abstract

To cope with global warming, the efficient use of digestion
gas, namely, a biomass energy at sewage treatment plants is
growing. Cogeneration system, which uses digestion gas for
fuel is becoming highly efficient year by year, and reexamina-
tion of digestion process itself is also progressing. For exam-
ple, a project is starting for receiving waste-food biomass which
is added to sewage sludge from outside to increase digestion gas
generation by the mixing. In addition, from the perspective of
sludge treatment system, the introduction of mechanical thick-
ening system is progressing because sludge thickening with
only conventional gravity thickening has become difficult. To
treat highly dense sludge, a digester requires optimum diges-
tion efficiency with optimum digestion temperature control and
sufficient mixing where mixing quality of digester determines
digestion quality.

ABS impeller type mixer features a low-powered, unique
impeller-shaped mixer that creates a flow to prevent sludge sed-
imentation without draft tube. Motor output is reduced sig-
nificantly, i.e., approximately 1/5 that of a gas mixing method
against similar capacity, and approximately a half of the power
against a conventional screw mixer.

F—T—RUEE A NT IR DIaL—Y 3> HIxEY— EE(L
Keyword : digester, simulation, impeller, energy saving, weight reduction
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Fig.1 Mixing method of digester tank
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ABS impeller type mixer and its mixing simulation

L

5 ABS 1 >R T IRHHERZ X
Fig.5 ABS Impeller shape mixer

06 /¥ RILRIFHHER K
Fig.6 Paddle shape mixer
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Fig.7 Mixing simulation by ABS impeller type mixer
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Fig.8 Mixing simulation by Paddle type mixer
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New Purification Process “PX-Flash”
for p-Xylene Mass Production using Adiabatic Cooling Crystallization

Abstract

Along with the increase of Polyester production in Asia, especially in China,

Pl SR
Tatsuya KANBE
EEEELRD

75 hEHEESS
275 NIN—T

p-xylene is now in great demand all over the world, and the demand continues to
outstrip the supply. Under the backgrounds, Tsukishima Kikai Co., Ltd. (TSK)
accelerates the commercialization of new purification process “PX-Flash” for
p-xylene mass production. TSK’s core technology of crystallization is applied
as one method of crystallization for p-xylene purification process, which fea-
tures application of adiabatic cooling for growing crystals and the application
of wash column for purifying crystals.

With the adiabatic cooling method, refrigerant gas is dissolved in mixed
ik %
Kiwamu ISHII

I RAFERD
PARDE S/ b 2

xylene at high pressure, then refrigerant gas is flashed at low pressure. And
flashed gas deprives mixed xylene liquid of heat, p-xylene crystals crystallize
out of the solution. Compared with conventional indirect-cooling method, the
size of crystallizer can be compact because of no need heat transfer area.

In addition, p-xylene crystals produced by adiabatic cooling crystallization is
purified at the wash column. The wash column produces highly-pure crystals
by forming a crystal bed mechanically and allowing countercurrent contact of

feed slurry and a part of melt that melted the scraped crystal bed. Mechanical

formation of crystal bed makes column size compact. As above mentioned, this

KW
Kenji OUCHI
EERBEAR
77> METEER

process can reduce initial and running cost lower than indirect-cooling method.
This paper reports the development of the new process “PX-Flash” for
p-xylene mass production.

F—7— NS HET RS ARIEE. KRREEE . NTX DL
Keyword : Adiabatic cooling crystallization, Wash column, Melt purification, Mass production, p-xylene
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New Purification Process “PX-Flash” for p-Xylene Mass Production using Adiabatic Cooling Crystallization
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Fig.2 Increasmg of useless volume arose from the scale-up of crystallizer
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New Purification Process “PX-Flash” for p-Xylene Mass Production using Adiabatic Cooling Crystallization
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New Purification Process “PX-Flash” for p-Xylene Mass Production using Adiabatic Cooling Crystallization
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New Purification Process “PX-Flash” for p-Xylene Mass Production using Adiabatic Cooling Crystallization
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Newly developed gas-liquid contact system

Abstract

The gas-liquid contact tower is widely used for distillation, strip-

ping, absorption and other chemical processes.

Tsukishima Kankyo Engineering Ltd. developed new packed
tower which has an excellent advantage for gas-liquid separation in
large Henry constant system.

The inside structure of it is very unique to prevent falling of the
upward gas from huge amount of downward liquid, and it is very
suitable and economical for many applicable fields.

This paper shows the concept for high efficiency of the newly
developed packed tower, and the following applications. First puri-
fication of digestion gas from municipal wastewater sludge. CO2
is absorbed and removed, accordingly CH4 is purified and concen-
trated effectively. Second is production of ultra-high concentration
ozone water. Third is VOC(Volatile Organic Compound) removal
plant.
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HE [BE| hE HE CHOERE | COzERE |#HEHAR
m3/(m2h)| ‘C |Nm3/(m2h) | Nm3/ (m2h) vol% vol% Y170

30 17 159 0 99.9 94.4 KL

30 16 178 9 99.8 98.7 Hh)

50 21 271 0 99.3 96.2 KL

50 22 306 11 97.8 99.0 Hh)
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Table2 Economic comparison (VOC (Dichloromethane) removal plant system)

VOC BRE | BRE
frisxf | (R | (R)
BKE m3/h 18 18 18
BEKEHERE wt ppm 2,000 2,000 2,000
BRIFRE T 100 #925 50
IR EREIRE wt ppm 0.02 2 0.02
BNE#DE kg/h 36 0 0
ARANDOHEE kg/h 0 36 36
RA%E RTEHE  kgh 210 0 280
AHKERE myh 2.3 0 0
BERERAE kW 2 4 4
3 EHETOMEREMERER
Table3 Performance (VOC removal plant system)
15 BEKRE WIBIGREE RIgAE
(ON=)) (HA) EHAEME
mg/L mg/L mg/L
paZinmpe 2 3.3 0.0012 0.02
N)zooTFLr 96.4 <0.0012 0.03
FhZyonIFLe 25.6 0.0019 0.01
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Table4.1 Supply record (Ultra-high concentration ozone water manufacturing system)

NO. | mREE | MA% | MABF ’”;:ffg’f s
1 2001 aft A 180 2
2 2002 bt Rl 100 20
3 2004 ctt 5 140 6

R 4.2 FHER (BEKH D VOC kA% 1)
Table4.2 Supply record (VOC removal plant system)

NO. | BRERE | #MA% | MABH ﬁfgﬁu e
1 2003 Azt FE Groundwater 50
2 2003 Bt FE Fine Chemical 15
3 2007 C#t SR Groundwater 30
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Operation Support System of Sludge Fluidized Bed

Abstract

Efficient support system using computer is increasing in

demand for maintenance of fluidized bed sewage sludge incin-
eration plants to obtain fuel-efficiency, reduction of emergency
repair costs and other needs. As a response, a system was
developed integrating both operation support and equipment
diagnostic functions. Operation support function calculates
optimum operating conditions such as fuel efficiency and green-
house gas reduction based on simulations using actual operat-
ing data. Equipment diagnostic function detects abnormal signs
of equipment, and displays measures for failures based on vari-
ous equipment data.

F—7— FIEGXE EFSM. 2L —2a > F1A 747X
Keyword: Operation support, Equipment diagnosis, Simulation, Life Cycle Cost
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Operation Support System of Sludge Fluidized Bed Incineration Plant
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Operation Support System of Sludge Fluidized Bed Incineration Plant
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Coal Moisture Control plant
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Steam Tube Dryer (STD), an indirect heating rotary dryer is one of Tsukishima Kikai’s core products evaluated
highly with over 450 installations overseas and in Japan. The dryer is applied in many industrial fields including
general chemistry, steel, nonferrous metals, ceramics, foods, fishing, pulp & paper, environment and other fields.
This paper describes the adoption of the STD for coal drying at steel plants before charging coal into the coke
oven. It allows stable preliminary coal drying and moisture control by reduced moisture content from 10% to 6%
that leads to decreased heat consumption of coking, improved coke strength, expanded use of low-quality coal,

large-volume treatment, and stable-continuous operation.
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Technical Report of Large sized Electron Beam Welding

Machine and its applications

Abstract
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Since installation of the first Electron Beam Welding (EBW) machine in 1973, Tsukishima Kikai has been
involved with a number of welding applications both in and outside the company for over 30 years. EBW is
effectively applied to large welding structures as well as welding of dissimilar metals, allowing welding not pos-
sible with normal arc welding, and leading to significant cost reductions and quality improvement of joints.

In November 2006, the fourth machine started operation. This report describes the overview of Tsukishima
Kikai’s 30-year history of electron beam welding with introductions of welding equipment and techniques.
*—7— K WPE— LA BT ELF v/~ PAIZIAEE RHET
Keyword: Electron beam welding (EBW), Electron beam gun, Vacuum chamber, Aluminum alloy, Dissimilar material joint
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Technical Report of Large sized Electron Beam Welding Machine and its applications
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