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Development of Advanced Purified Water Technology by Combining

Membrane Filtration and Activated Carbon Treatment

Abstract

TSK has devised new membrane filtration system that can be adopted to the existing building frames
of water purification by direct installation of required number of membrane units.The membrane unit is
composed of a submerged membrane module stored inside a unit case with an entrance that is open and
shut.Installation position of the membrane units is such as the rear-end of coagulation-sedimentation
pond or the sand filtration basin.

Inside and outside of the unit case are blocked off by shutting the entrance of the membrane unit at
the time of physically washing of the membrane and draining inside the unit case. This function allows
the membrane unit to install directly to the existing sedimentation basin and sand filtration basin. So
that, new building for the membrane unit is not necessary, and construction of membrane equipment
installation can be facilitated. The membrane unit is applied efficiently to the existing building frame.

Continuous demonstrated operation was conducted for over one year with a demonstration test system
of membrane unit named “Tsukishima unit type submerged membrane filter system” built inside the
water purification plant area. Consequently, system of the membrane unit was certified by a third-party
organization, the Japan Water Research Center as filtration system for the drinking water.

Furthermore, advanced water purification process of combing the membrane filtration with active
carbon treatment was studied by using “Tsukishima unit type submerged membrane filter system” as
follows;

(1) charging powdered activated carbon into the casing of membrane unit
(2) setting granular activated carbon cartridge unit before the membrane unit.

The membrane test unit for each method was set on the test plant , and the continuous tests were con-
ducted.For these tests, the improved membrane unit was used. As a result, the character of each method
was able to grasp by demonstration tests. And the membrane system has got an additional value by com-
bining the membrane filtration and the active carbon treatment.

F—TJ—RNIEAB MFIR 1=y Mr— X 550Ki5, BERRERE. MFREMER. ROREM K

Keyword : Membrane filtration, micro filtration membrane, unit case, water purification plant, existing building frame, powdered
activated carbon, granular activated carbon
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Fig.17 Time-dependant change at the TOC decrease by
the powdered activated carbon addition
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Fig.15 The activated carbon unit and the membrane unit.
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Development of Advanced Purified Water Technology by Combining Membrane Filtration and Activated Carbon Treatment
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Fig.31 Change of transmembrane pressure diffrence under
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Energy-saving Dewatering with Dimethyl Ether for High Moisture
Coal and Sewage Sludge and Sediment with PCBs
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Abstract

For the global warming problem, various processes need to
reduce energy costs, and Tsukishima Kikai Co., Ltd. together
with the Central Research Institute of Electric Power Industry
(CRIEPI) focused on the drying process for sewage treatment.
An energy-saving method of water extraction using liquefied
dimethyl ether (DME) was developed, which is more superior
to traditional drying using heat energy. In this method, water
is extracted into liquefied DME and separated from solids.
Liquefied DME and water are easily separated by flash distil-
lation. High-moisture coal, dewatered sewage sludge, and
sediment containing PCBs were tested.

This achievement was awarded the state-of-the-art technol-
ogy by Fuji Sankei Business i in 2008.

DME process and test results of the above materials are
described. For high-moisture coal, moisture was reduced from
40.6% to 1.3%. For dewatered sewage sludge, moisture was
reduced from 78% to 30%. For sediment containing PCBs,
99.1% of its concentration was removed.
F—TJ—R:IXFINI-FIV(DME). BiK. KT —*F. SKAK PCBsEEKRHE

Keyword : Dimethyl ether (DME), Water extraction, Dewatered sewage sludge,
High-moisture coal, Sediment containing PCBs
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Energy-saving Dewatering with Dimethyl Ether for High Moisture Coal and Sewage Sludge and Sediment with PCBs
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Energy-saving Dewatering with Dimethyl Ether for High Moisture Coal and Sewage Sludge and Sediment with PCBs

F1 DMEBKEIRD T T mDMEIK
Table1 the test result of high-moisuture coal

wame | D;;i\%”‘ D;’éggﬁz
1K 53 T ht% 0.6 0.6
§ R W% 52.1 51.1
ﬁ [E5E wR% | 473 48.3
PRI — 0.91 0.94
K H0% 67.8 67.8
AFE i % 5.08 5
- EE % 1.1 1.15
holl [ 55 A% 25.3 25.2
IR [anig A% 0.18 0.18
A | EE% 0.18 0.17
AR | E% 0 0.01
o VL 5 B i callg 6,400 6,350
B 58 2 ik callg 6,120 6,080
3.4 SATEBIC X3 FARGROBIA

[FRAVERRIC L2 T ARTGIRDBKRBRORE Hoa R $o KT8 E i
%D T KGR (K5) %, FEOHMIEEIC32kg L, WALDME
U 100L/hy BEAERERT 90 25 B 0 etk TRl S, K% 30E
HO RIS A LRI 72" KA REL TIPS A RO
88%I3ET B

F72 BSOS RBREETE e T, R2TRTHY, AF
WANHTEH31/100 LTS, B b AFvd 1/10 PUF IR S 7z,
DMEIZIDBIMYERL 73 CTHBAT VAN T Y RTRALA T VA Fe &
N7bEzoNb, —T, BAKSNAFRIIKGEERD (X6), R
PRI AT LA ECH 572 (K 7) o ZOPKLBIZIB VT,
Wb TREMZ Iz FARIEREZDME THIKL7:f2, KEINL 72
DME % /K& 55 Bl S/ 272012856 S8 288 ¢, DMEZ 2 7 88T
WSS AL DME H DK Dt FE AT K %20, AL DME HIZK A358 4
T OB ALK 2 5, ZOIRRETIE, FILHATH-THK
LHALDME OIS B0 AFNANH T AZBIMMETHADT
DMEIZIEIFR 9L, KIHEDMEMZ BT 2FIILD, BRI %
DME MG AL FETH Do SOITHAT SN E LR,

o

X5 DME R 7K &1 D T KI5
Fig.5 Sewage sludge
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ELCHHWREE b0 T AL DME OALRE OIEARHER, 258
DIREDBNED ALY, Mam b, WERBHZKIECHIETES
T HEMEASTES,

R2 RRRAPRER BILRS 6 LU BERERRGER)
Table 2 The test result of odorous components

gfr | DMEBKN | DMEBiA# |
inle s vol ppm <0.003 <0.003|
AFWANATH vol ppm 30 0.21]
Wik A F v vol ppm 0.79) 0.065
i | B vol ppm 0.43 0.35)
SLSTREE — 2,500,000) 160,000
SRR = 64 52

7 DME BEKALEE T4 U 7= HEK
Fig.7 Separated water

6 DME fii K& D TFKIEE
Fig.6 Dewatered sludge cake
by DME
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720 HYEOHT L (WA 1Imm. 10cm®) 12, EE 4mm OERIE (1X110)
DPCBs G H (2K #604%) % 1g7LIEL, WALDME#% 20T -
051MPa T, fLfadsE 45mL/minlZEEL. IR Z 28 2 TR
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I MR 10mg/ kg-dry K& 72U CWBHS, ¥4+ F HHiRE
13BEEIL# 150pe-TEQ/ g-dryx 2 T\ b, ZIULPCBsO, ¥4
F 33 HICH I END Co-PCBsDIEED W2 Tdh b,

WAL DME O#ifi e, FEERGOEZIZIREL72/K 55 - PCBs Dl
FERKITR T, K115, K55EPCBsZ [ R ICHH 352 &A%
THETHHEEDBIC, 180mL il S 7854, /K53 % 96.6%. PCBs %
99.1% kxS HILITH L 720 PCBs % it e DAk DI Tor i T&
7228 Ty ZDHROPCBsD 43k TRV 5L E 25N 5, 2,
PCBs B EAH O BAALL 72 KN TH B, 5144 F OB FAL 3

21212779 #ALDMEIZL ST, Co-PCBs 721 T4l My 4%
FUUHBBR L TE . FHUE R TII AR 920%k 5 TE, Bkt
#150pg-TEQ/g-dry% F [MIAZ I L 720

(8 PCBs/EAKEE - BIBKEAHEABREEDEARX
Fig.8 Laboratory test process for PCBs

X9 PCBs/EREE - #BHAHEAREE
Fig.9 The picture of test process for PCBs
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Fig.10 Column for sludge included PCBs
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Fig.11 Extraction charasteristics for sediment included PCBs
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Fig.12 The test result of dioxin
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R OBRFIUTRII L 720 ZAUSKY T ARLBLS 2 S0 F Rk 23
BN, H—KRy=2—IINGRRE L COFH DR TES, £
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Low Power, High Efficiency Centrifugal Dehydrator (Type CA-G) (1) RS DIEI (RERTLLE, 20 ~ 40%K)
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Fig.2 Basic structure of Low Power, High Efficiency Centrifugal

20

A low power, high efficiency centrifugal dehydrator was developed to deal with global wHEL TS, Dehydrator(Type CA-G )
warming, realizing increased power savings and low-moisture cake at sewage treatment OFr BEEHER T O/ PRI X A AR N B ) DA,
plants where about 800 centrifugal dehydrators have been operating in Japan to date, owing @MHEAROEE A LIZ LA BRI B JTHE IR O
to the large processing capacity per unit, easy odor control and operation. Pm = Ph + Pt + Pa - A 1
Features of the developed dehydrator are described including benefits of improved main- @ﬁ‘%ﬁtﬁi@#&l’l@d\%&{t ‘ N wEEh gﬁ{ﬁgﬁ gﬂégg fﬁggm
tenance by on-site dismantling of motors leading to shortened motor overhauling time that HLBARIEBTBRAOMEI )3 A2 CREND, REDH
: _ : HIEREEATAZIZE RO B IZRIL, BV ilE) = fL ¥ —% v
took about a month or two, 20~40% less power consumption and 40~50% less installation L e e R,
MEde 1247 space. FOZLIThD, DOFD, /J‘J%ﬁﬁﬁ@ﬁfﬁ‘#&%d\é<?éu_}:f\ HITREN [] /
UMEZOME Toshiyuki OMAB N ZAL TS, HBBENLREESELILHTEL, KB Sy
KEAFEAD - K TAINES. EOBKR. B8, #5E0 #2x-2 _ _ _ Wd, TR IS, FERIIHANT, RYLVOL/DERE TS 3 ‘_lf >
V1) 12— 3 FHTER Keyword : Sewage treatment plants, Centrifugal dehydrator, Low power consumption, Easy operation and maintenance, N A .
Aoy amallspece ST S HEIRI R R ST, \ 1/ [—E—ﬁ%
i
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FRHDSE O T ARABIEIZ BT, OBk HEML2%A ST w DR A BE (rad/sec) Fig.3 Diagram of power consumption of centrifuge dehydrator
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Fig.4 Principle of lowering power consumption
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Low Power, High Efficiency Centrifugal Dehydrator (Type CA-G)
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Fig.5 Rotor dismantling on site.(ex.CA309G,20m*/h)
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Fig.6 The comparison of space with 15m°/h centrifuge dehydrator
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Fig.7 The Comparison of the dewatering performance with existing machine

(Mixed raw sludge)
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Fig.9 The relationship between centrifugal effects and power consumption
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Operation of Plant Information Integration System of Nambu
Sludge Recycle Center of Yokohama City
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Tsukishima Technology-Maintenance Service Co., Ltd. (TTMS) was entrusted by Yokohama
City with the inclusive operation management and maintenance of the city’s Nambu Sludge
Recycle Center. As a result, TTMS developed and introduced “Plant Information Integration
System,” a tool for monitoring the Center in realizing efficient operation and long life.

The integrated system, composed of three functions that are “Operational Status, Infor-
mation Management, and Vibration Diagnosis,” manages operational status outline and up
to details. The system and operating methods have been improved through many discus-
sions with the customers during approximately one and a half years since adopting the
system up to now. The system realizes the needs of customers for monitoring of the plant
with ease and verifying the status at any time.

Future important task of TTMS is combining “safe and stable plant management” with
“efficient operation management” in the inclusive consignment and Private Finance Initia-
tive (PFI). This system will be established and applied as a tool for plant monitoring, effi-
cient operation management and increasing plant life, leading to orders and applications in
the inclusive consignments that will increase in the future.
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Operation of Plant Information Integration System of Nambu Sludge Recycle Center of Yokohama City
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Fig.1 Local area network in Nambu Sludge Recycle Center
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Fig.2 Outline of Plant Information Integration System
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Fig.7 Function of Plant information management system
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Airmould: Gas-assisted injection moulding process machine

Aquamould: Water-assisted injection moulding process machine

Abstract

Airmould, a nitrogen gas-assisted plastic foam injection molding process machine is
described, developed by Wittmann-Battenfeld GmbH based in Austria/Germany, and which
Tsukishima Techno Machinery Co., Ltd. (TSTM) has been a distributing agent of Airmould
for about 20 years.

The Airmould system features advantages in quality, quantity and cost of production:
1) No visible moldings, and less warpage.

2) No visible sink marks of moldings.

wE 1R
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3) Reduced production cost with less material used.

PEEEHEM R . o . .
’ 4) Reduced cycle time realizes increased production capacity.

Agquamould, a water-assisted system with more benefits than Airmould is described with
such advantages as shorter cycle time and improved inner surface condition, further expand-
ing its application to automotive products process. From the middle of 2009, TSTM will start
distribution of Aquamould.
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Keyword : One of the foamed plastic injection moulding process, TSTM is distributing Airmould process
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Airmould:Gas-assisted injection moulding process machine Aquamould:Water-assisted injection moulding process machine

' I7E-NWREE (HRXAT7 I ZAMEF)
1.1 BIE

HAT7L AL, £EIADERE (M) FeIE O 40 (—i%
RIS B ICiRE / XS, I3RS REICER) (SR
ERSMICESERNEEAREEAN. RREEFOEJERT T 5
Thd, BENEESREZOENTHIBEDREIELIBEL. HHES
DIREETI. o THEHMARSIE, BRHETERAICEH H T 54
lEETRES, (M1)

1.2 HAT7 L AMRFEDHE
HAT L ARG E . RESRDEFHATACEENT,
1) Y1721 LDFEHE
REBDTZXF Y IDHRIZEBHRICE DI ETHHBEED KDL
T, Y741 LOEHED EN 5,
SIZTFARICIE T BH AT AR DB 1L
2) BEMEIEZEDREDRE / EATHOEBADRUF I T 22H
3) L AOMEDFEICE IR BILEREDT VT
HADD TN BERETRICEVWTIIENS A, N RIVIREE S
ICXHLTE0%NEEEF. AHFROERE. b7 - DR HED
AJEEER D, BIELTEDTIAN )y TRRT NIV, ABERT
N RIVED BB,

4) SRR PRI BE

RBICNIN KECEAP RELSVERKETICE,. EELUT

BAERIFTHAEEATEZEILY, X DRFLEDHESTIEEC
LA TIEN RBEIC o7z, BIELTARIFLE, /XvaX, T
2—E DI,
5) RO 2 PAEER DR AR S BT BE

SRENT - MILSBAHICENAANFZETIALT. AESD
ESERFIE S B ENFIREE o7z BlEL T/XF OB DI,
6) M THIRDBE T RDEEIL

O—5— 47D LB EBEP REEE LS, HIELTT 52—
HRE ) B BN BR AT Sk v T b

1.3 I7E—IWNEBOBEHR (LITO5 201 ZyMIKIIBE)
1) Ty —21=yMNHREERES 29.4MpaicRET )

2) NARAJRIANA—F X IFE—E)La AL 1= (EFELAH R
ERTAEDSDIESICLV) 5 RS2 R B - [EDRRE Pl EE)
3) EHFREERE (NRAUREICTHESNATOT T LIRS XL
RZ—RWADEEHREZEN)

4) /XN Z—RIL (ERUCBA S WA RETIZF v RNEAN)
B)BREERE (F7ar) (H2)

Gas
US  water

GOS ) water A GOS  water

Principal of the water assist injection process is simular
to the gas assist injection process.

1 I7—E—IR(HR) - PUTE-IR(K) RE/HER
Fig.1 Conceptual figure of water / Gas assist injection process

I MER (meetion Molding Mectine

EnmRS

Pracsurs Control Wodule

e

[EWR (Fressure Generator

Bl ec VNG
Mobsle PG Control Cabinet, Unntl

= o WETA
904 Ntrogen G

_— EHEENZ (Compressed Ntroge Cus
— HERME (Cortrol Sigal

2 T7E-IK - ST LR
Fig.2 System Configulation of the Gas assist injection

1.4 I7E-INEBEDFREFE

1) HZRAZyh  EfE AKX TI7L 7¥aLL—% (REH) (CEESQ
B3NT, F - KREDE THEHEDRIIEHL THHAORES
UCRIFLRTPRIRETH D,

2) EF1FA%EEES  SERBEDE N EREEE T IRV T 1182 (IR
ANIVRILMO—F) TEAFENRIRETHY). SHLRI /22— (2
HEESEIEN R, RIFLETHAIRETHS, M5 HiEH . W200
X D120 X H270mm &/N&<EEBIZ AT 2 h T R AR () (25%
BOAEE, CHBTRHRBUREEIELY, DElh5,)

1.5 BRAME
PC. PP, PE. PS. ABS. PMMA, PBT. PA% it #4 - TH &% 4 &
FRICISLIRE DM E IE AP AE,

2 TITE=IRERE (K7 AMRTE)
2.1 BIE
TITE—IWREBRT AL IRKETSIF v IR (IKV)

R AEGREAREFIC

THREINEARTO X% Battenfeld 1 7°. BFHEEHZIT T
T RBEREICOAYTHBIORHL CREEBEEEL/IN
VEREICERELZRETHY, TEROEBEREE TV, H15
Battenfeld 1t 7 E4##13 2001 KB ICEREN X 2002 F(ZIFIKV
I AN ZL DTN {ThN 1, 2007 £ KE X 2008 F K1Y
KMO B THRIFLTENfThNI,

2.2 K7 AR DR
KIFAR (BRAX) ELEBLTHRER (0401%). #EE (94
). BE ($95001%). #E ($930 ~501E. BE - [EHICED)
ZNENKEELY, ZDBIZHAILY 173> TiREB I WS
KDERED H2,
FREBICOVWTRESZDHEER T, (K1)
1) Y1781 LOFEHE
RIEDTZZAF v I N KICENEZAHEINDE, F17ILEALD
EiErhEhd, (K3)

DNTDHREDLEE

Table1 Comparison table between water and gas

heat value
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Fig.3 Temperature distribution figure after 50 seconds cool down
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Airmould:Gas-assisted injection moulding process machine Aquamould:Water-assisted injection moulding process machine
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Abstract

Industrial wastes in Japan are classified into 19 items under the
Waste Management and Public Cleaning Law, and further classified
into five items that include Specified Toxic Industrial Wastes (PCB,
asbestos and specified dust, etc.) as Industrial Wastes Subject to
Special Management.

Although properties of municipal wastes are comparatively
stable, both chemical and physical changes in the properties of these
industrial wastes are large. Therefore, as intermediate treatment of
industrial wastes is technically difficult due to the large property
changes, selective incineration and mixed incineration based on
operating know-how, as well as pretreatment such as crushing and
volume reductions are conducted normally.

In response, a compact kiln gasifier has been developed and com-
mercialized by Tsukishima Kankyo Engineering Ltd. (TSKE) that
can efficiently treat various types of industrial waste properties. A
rotary kiln is used as a gasifier and equipped with gas seal units and
an agitating device. Heat volume of partial combustion is used as
driving force of pyrolysis. Clinker generation is controlled under
reducing atmosphere. The size of the stoker is compact made pos-
sible with highly efficiency gasifier and generates very little carbon
residue. Secondary combustion furnace realizes very high effi-
ciency combustion with its fuel gas combustion furnace, generating
very low levels of dioxins and NOx. The compact sizes of kiln and
stokers allow space-savings for installation and cost-savings.
F-T—R:FN X b=A HRE 2KEE. KEH RIS, HXD = &
4%

Keyword : Kiln, stoker, gasification, gasifier, secondary combustion, water gas
shift reaction, gas seal, dioxin
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