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The reduction effect of the coagulant dosage by the new coagulant

system using Taylor vortex

Abstract

In dewatering process of sewage sludge plant, polymeric coagulant has been used widely.
Recently the purchase cost of polymeric coagulant in the total maintenance and operation
cost is increasing due to rising unit cost of coagulant and dosage itself based on sludge com-
position, so establishing a technology for reducing chemical dosaging rate is one of the most

important problems of the sludge treatment process.

From this background, the new coagulation system, which consists of rapid mixing and

granulating process, has been developed.

Comparative tests with the existing coagulant system found that the rapid mixing pro-
cess contributes to decreasing coagulant dosage, and the granulating process contributes
to decreasing moisture content in dewatered sludge, so this synergistic effect of the new

coagulant system can improve the dewatering performance.

Applying this system to the operating belt press filter of actual sewage sludge plant can
achieve lower coagulant dosage (as much as 25-30% reduction) than the existing system.
This reduction corresponds to annual cost reduction of coagulant from 1,000,000 yen to

6,000,000 yen per one dewatering machine (new coagulant system).
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PRI L BTG ML 57 B DR O W BRI RIZ S N3, & % 40000 = ~ T 4000 & ; and refining technologies.The 4C system obtains ultra high purity of more than 99.99% PDCB by coun-
BOBATRELL TR L TOWEZZVe Bl fiIbHAATHLA, % 30000 3000 g “\‘ tercurrent contacting of crystals and mother liquor followed by countercurrent washing of crystals with
B A B IR 5 0 B VLB BV T A R E OB R0 E . @ % SR molten pure product.
Ty o BB TR IS5 B AT 1§ 20000 peTETTEYY" 2 & MUKAE Takahiro | . . A
r=22 i 060 P =7 i :n EEXEBEARE The 4C system is more economical compared with conventional distillation processes.In case of
= o 1 &% b owkss A 7'Z 2 METEEB . . . .
A%, B SRR O S 0 20 b T O MRS L % L 2 01 &% ) DR SRR I—T PDCB/ODCB (o-Dichlorobenzene) separation, steam consumption of the 4C system is less than 1/30,
SEAL . B B G~ oM PR B M BT VS 7o 0 0 TIN—=T )4~ and quantity of cooling heat is less than 1/100 compared with conventional distillation processes.
i N T FE T LRI 2V 0 100 200 300 400 500
ALER IR A KB X 1000 (t/ B) TSK entered into a contract with Nippon Light Metal Co., Ltd.(NLM), one of the leading PDCB
) K9 EFIVAMRGIC S DRMBIERIDRAE suppliers in Japan, for technical assistance on PDCB production technology such as operation, mainte-
# %Iﬁf Fig.9 Effect of coagulation cost reduction in model treatment plant ] ] )
nance, and technical know-how based on their many years of experience.
1) AEL T—ZBOEIA RENDEREMICH T 2RI ER AL Z THERER
HEBASHRRERHEESE.V01.1998, No.Muroran, Page33 (1998) Furthermore, TSK is developing a new fixed-bed catalyst to reduce the running cost, and new PPS
2) LHS. 77— TICHI2EAEMBEDORICRN AT I TEMRARES F process of the subsequent stage with a target to build PDCB-PPS chain process.

%10 . Page60-64

IEEEHERPETMHAOAHF T, REORBELEBIEORBLLTRYT7z=ZL > Y IL 771K (PPS) DfEH
ENEMLTETWS, ZNUIHE->T. PPSOEFRELRZ/NZT 700N £ (PDCB) DEEHIEMTIHNDER
AENhD,

AE#MTIE. PDCB 7Ot XCHWTEM. BRBRNEMEN—-XELZTSK 4C  (4C: Counter Current
Cooling Crystallization & Purification) > X 7 A2 &3 99.99% M =l PDCB #5555 DI A E#&H $ 5,

TSK 4C Y X7 LI, (ERDEE 7Ot AENELWRENTHD, PDCBEODCB(F v yOoANs ¥
D) DRBECHWT. TSK 4C VX T LRERDFZ T O REENRTIAF—LEBEN K 1/30. AHKEIRH
1/100&%%,

AEH#IE. BROBEHEPDCB %751 V—Ch-/-BAEELE () Bt 52 EHkEL 1. REDT
TUNFNRL—2 2 ORERICE DV BER, X2 T2 XCET B/ 70N, TR RERIAE LB F 7,

BIC, BEMFA EEENEL-EERBEORE. BREOPPS 70t XNDRHEICHEV#EA. PDCB-PPS®D
Fr—r 7Ot XEBESTIIEEBIEL TS,

F—7—K:1/NZ¥oO0AN>E 2 (PDCB). &, BB, 4CY X7 L BRIERIC. RUTz=L > H IV 771K (PPS)
Keyword : P-Dichlorobenzene(PDCB), Crystallization, Melt purification, 4C (Counter Current Cooling
Crystallization & Purification) System, Chloridization, Polyphenylene sulfide (PPS)
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Production process of high purity p-Dichlorobenzene with TSK’s purification technology
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Production process of high purity p-Dichlorobenzene with TSK’s purification technology
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Flue Gas Desulfurization process
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Tsukishima Kikai Co., Ltd. (TSK) has been engaged in treating especially toxic gases
that are difficult to handle with Flue Gas Desulfurization (FGD) since 1963, and has pro-
vided over 100 plants up to now with its technologies of Gypsum Process, MgSO, Process,
Na,SO, Recovery Process, Na,SO, Recovery Process and other processes. This paper intro-

duces the outline of the current FGD process of TSK.
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Flue Gas Desulfurization process
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Belt thickener

Abstract

The belt thickener is a thickening unit using polymeric coagulant for efficiently treat-
ing sludge generated at sewage treatment plants. The configuration of the belt thickener is
simple featuring filtration using a filter cloth, enabling overhaul with ease, low power con-

sumption, low amount of carbon dioxide, and low lifecycle cost.

Result of trial calculation using the belt thickener and the screw decanter is introduced.
Model cases of this belt thickener and a conventional screw decanter are compared, which
show reductions in CO, emission at half that of a screw decanter, and life cycle cost of the
belt thickener at a quarter that of a screw decanter. This report describes the overview of the

belt thickener and result of comparative study of belt thickener and screw decanter.
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Membrane purification and fractionation by “DF System'"”

Abstract

“DF System™” is a membrane process newly developed by Tsukishima Kankyo Engineering Ltd.

“DF System™” combines the applications of diafiltration, permeation control, and/or countercurrent

multistage technology for membrane purification or fractionation of chemical and bio-products.

Transmittance of dimer-trimer-tetramer in a mixed solution of a certain type of oligomer obtained

from testing of AFC-30 nanofiltration tubular membranes by the authors is plotted on the graph,

describing the relationship between transmittance of these matters. The relationship of the same type

can be applied effectively by DF System™.

AT FREL

TATEISHI Yasuhiro

An example of reducing dimer and trimer from above-mentioned oligomer mixture of dimer, trimer

BERIETI V=7 U Iksit and tetramer, etc. is introduced, as well as an example of multi-stage countercurrent technology using

T OR—FIVAER

RH3ER oo R one membrane unit for fractionation between trimer and pentamer from a different type of oligomer

mixture is introduced. For these examples, the tubular membranes and B1 membrane module, manu-

factured by ITT PCI Membranes Ltd., are applied and they are introduced.
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EESDF /TR L—2a RAFCI0IC LB REEN OB, HZBOA VI Y—REKBHRPTO_EN. =8
&, MEBFEDEBRIZDOVTRIRL, ZhSOMENDEBERE ORI DOVWTHRN ., FEDBEFRIEDFY X T LT

BRICFAET 3,

bt —8th, =Z8F MBALEDOF Y TY—EEMHS. ZBF. ZEREREELAGIE. BIREOF)ITY—E
EMPEN=8F., AEREONBEEEEBIE TCHIEIZERERREDHIER /- £/~ LEEOSBETHERLE
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F-—T—R R F/TVL—Ta DB RBEL SEL FA T 70k —Yar
Keyword : Membrane, Nanofiltration, Separation, Purification, Fractionation, Diafiltration
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Membrane purification and fractionation by “DF System™”
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Microsphere and Microcapsule Production Technology

Abstract

VaEi
ISHII Kiwamu

EEEEEARD
FE¥T S NEHEER

fluidized bed coating.

Since the handling of many functional fine-grained materials in its pure form has many problems,
monodisperse —microparticlulation and microencapsulation are used to have better properties in the prod-
uct. With the patented BRACE-Processes it is possible to encapsulate a very wide range of materials in
monodisperse Microspheres or Microcapsules in a diameter range of 50-6000 pm with a very narrow size
distribution. The Microsphere Units from BRACE can be customer tailored to the materials and all neces-
sary specifications as FDA, GMP/GLP, EX, CIP, and WIP etc. The throughput of the BRACE Microsphere
Units ranges between 10 ml/h (small laboratory scale) up to over 10,000 I/h (production scale) while the

production cost are very low, especially if compared directly to competitive processes as spray-drying or

HEREMERORL FEZ DEEDOFR TR IR H 72> TI B S DRIED (£ 5728, ZORRISEEL) SRBFIE D4
&, BEABWMHFILR~1 708 7 D LIELIERVS TS, KFETRBA TS BRACET Ot XUILNiE, H50
ZMEICIFLT 50 ~ 6,000 mOFEETIHE ICEAMAMI TR 1 7O H T LIV EENETIIENAIRETH D,
BRACE# &Y - /NMEW FELERBISERAME (CICU/ABR A RIRETHY). FDA . GMP/GLP . TRERAIE. CIP. WIP %
ENDIICHABETH D, EEEELTIET R X T —ILD 10mI/hDSEZEIRED 10,0001/hETHISAIEETHY), B
BENPREEI—T 1> THECHE LGS, BEI XM ARICERT2IEP TES,

F—T— FUNBHF, vM7AHT I, 4IOh T IV, EER. B BE, AT 7. AR AL HREUESIE, bR,
BE HHM RUIXFLL TILXUE BR EIFL. ALEFNITILERGBELEMR). BREK A—tx b
Keyword : Microspheres, Microcapsules, Microencapsulation, Pharmaceuticals, Food, Catalysts, Grinding Balls, Cell
Encapsulation, Controlled Release, Cosmetics, Agricultural, Monodisperse, Polystyrene, Alginate, Agar-Agar, Gelatine,
Combinatorial Synthesis, Catalyst Carriers, Bone Cement

BRANDAU Thorsten
BRACE Gmblt
President
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Microsphere and Microcapsule Production Technology
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Fig.8 Realease profiles of different types of microsphere and microcapsules
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