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The picture shows an innovative particle
analyzer ‘‘Nanolyzer’’ using Ar-laser scattering me-
thod which, operating on-line and real-time, can
meazure the particle in the ultrapure water uti-
lized mainly at semiconductor production factory.

‘‘Nanolyzer”’ has several functions as follows
analysmg the scattering light strength of particle
in the ultrapure water at special detector cell by
newly recognition software program and reco-
gnizing 0.067 pm particle smaller than 0.1 pm
particle which has never been per fomed to
detect by conventional instruments. ‘‘Na-nolyzer’

has been developed by cooperative work with
Kowa Co., Ltd.
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Flow Visuadlization
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One of the methods for solving fluid flow phenomena is by basic equation and boundary
condition. However, there are very few strict solutions in hydrodynamics. Another method
is by experimental approaches, especially flow visualization has advantage that the entire
flows can be solved. Recently, not only the qualitative analysis but also the quantitative

analysis of the flow was made possible through the flow visualization.

One of the biggest

subjects in the future is to visualize the pressure for fluid flow.
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hoto.1 Flow visualization around a column by hydrogen
bubble method .
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Photo.2 Shock wave visualization around a wedge-shaped
model by electric discharge method
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Fig. 1 Flow around flat column
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Recent Thermal Spraying and Ceramics Bonding Technology
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Characteristic coatings are given on various materials by thermal spraying which is noticed as functional
coating method. For example, TiO. coating by plasma spraying increases its electrical conductivity, and
WC-Co coating by low pressure spraying improves its mechanical properties, Thermal spraying is well
known as most easiest bonding technics for ceramics and metals.

On the other hand, other bonding technics such as metalized bonding, solid state reaction bonding are
extensively studied. But these bonding methods have the problem of how to apply them to the stru-

ctural substances.

This article shows the outline of thermal spraying and bonding of ceramics which is.very important in

applying new ceramics to structral substances.
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Fig. 3 Schematic diagram of thermal spraying methods
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I Functions of thermal sprayed ceramics coatings J
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Cu:0  Eutectic Cu+ Cu20
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Fig. 15 Copper and ceramics bonding process by gas-metal eutectic method
3% Wp
¢Sjt+ 00 @Na* (b)

%14 BRI X245 7 2AH Na* B8 © BER{K
(EX) CBEEIBROT 7 207 7 — FRI
@, #V—FHl ®D NaDAHHRE (GED
Fig. 14 Left side: Movement of Na* in glass by field
assisted bonding
Right side: Na in glass near anode(a), and
cathode(b) after field assisted bonding

HHET, BEEEMESE, FA—2BER&ESE K&
BAErsBHENS,
4. 1 BEOIMESE

A4 vEBEEEGE B B\ TEA L &, BEERRE
ChE L, \BEETIC X Y EEEST 55T DL Pom-
erantz o LY BIFE XN, T RELEBOESDES,
H T AL iE (B3R SN EENEIMmENS
&, Na 423 Ray -V RICBBHLERT 5. —FH, 7
J— FRIOBEAEBIE LT xEsic, Na KiEEH
BURCRTZELERT S, 2ORKR, ¥7 2—&BR
EHTOBREL, BEKHNREDINEL, £BOF 7 AN
DI LV ERTHLELDNTWS, BERHKELLT
B E300~600 °C, BFE200~2000 VARAINT W5,
BE&henAdErbmEELMmMTsz ey, &R, EE
FEDEENTRETH B,

4. 2 HAZR—SEHRESE

HREEBOIGEFRIATIEEEGET, Y LORL
FEKPT, Y €TI0 7 AREATHIORLTLLT
BRHENS, BELREOKLGHEE (1065 °CYRLET, 5
ORISR L Y BCEMHIREET, BE—SROMEEXFIB L CE
L5175, TOEAEREEISEICRT,

T OFEOBATEES &BIL Cu oftic, Fe, Ni, Co,
Ag, Cr 2 ¥ TH2, EBEBEDONDLHIZ P, S ©xlL
THEARRETH 5,

4. 3 EERE

ZOEAIEIET Iy 7 R SBOEEEGKEISERET

4} Ceramics-A5052 E
- F ts :20min Ps: 10 kg/en?
E Ts:500°CcC]
=~ 3F Ts:50CEA b
-~}
g 2
g
2
=
3 If J
Q
=
0

MgO Al03 Zr02(Y203) Zr0:(Ca0}
(1.7195Si02) (0.09%5S102) (0.08%Si0z) (1.3925Si02)

F16 8 Al-Mg &4&LEERWLT I vy 7 XL OIMERRKRK
IMEATER

Fig. 16 Pressed solid states reaction bonding results of Al-Mg
alloy and various oxided ceramics
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Nano-Size Particle Analyzer (Nanolyzer)

TEATBRFEAER

a2 K
Takashi Sasaki
7 H O # E
Wakohiko Arita

An innovative particle analyzer “Nanolyzer” has been developed by cooperative work of

Shinko-Pfaudler Co., Ltd and Kowa Co., Ltd.

Measuring principle of “Nanolyzer” applied to detect particles is 90° scattering method using

Ar-laser.

It has been proved that “Nanolyzer” can recognize a 0.067 pm polystyrene latex standard
particle in the ultrapure water and measuring datas by “Nanolyzer” are resulted in good

correlation with data by SEM test.

In addition, it is also operated on-line and real-time to control the quality of ultrapure water
utilized mainly at semiconductor production factories.

These functions have never been attained by conventional instrument but should be indispen-
sable for semiconductor industry in the near future (MEGABIT ERA).

HEATETHEA I NS BMAKCE T 1 AT 45
4 % A T2 E (Nanolyzer) % BFI(HE) & SkFIFAFE
L7ze

AEFIL, 7T VU~ ~ T X 0B e R
ELELDTHY, A7 A4 v TU7NVEL LCERITE
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o B O EBE O W T OFT AN BT b, BF SR
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T, B FEHEE S EMGEERVE T5EMEE)
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Fig. 1 An example of ultrapure water manufacturing system
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L, kT, TOCEOERKENISILEY B 1 B BHKOERKE
LR e b BB OMEAE « . ME - s Table 1 Demanded levels for ultrapure water

N Vs - i . Pattern | Particle | Particle . Total orga-
AT LEFEDOWT EHBE L2 BHETS Year i Iné:g:gon scale diameter number M1?robe nic carbon
BHo FAREHEFEBEDOMIAL, HDWNIE | o 4 iparticle/mgparticle/m¢ ppb
IREBEESH LW 7 v ROMALLED S h 64 K 3 0.2 <100 <1 500
TWao 80 256 K 2 0.2 30 0.3 50 |
7 < . |
2. h%@ﬂ(@g:ﬁﬂ(g&%*ﬁg o 84 | 1M 1 0.1 30 0.01 10 !
—RC MK O EELE S LT, AL - — —
i ~ ' o~ |
K, A (TOC), ABSomEEIcH LT — 88 4 M 0.7~0.8 0.07~0.08 30 0.01 5
EOREENFRT BN TS, 1C OERENE ? 16 M 0.5 0.05 30 — —
KT DICDh, EHOKOBEFRKE LIFF T &
L T&E T %)i)j, LR A4 5 ERIK ¥ 2 F A TREERER
HOBEBYE1RCRT, ChHDOKEEHD Table 2 Examples of liquid particle measurement instrument
T, R, { C7 v 7HEESRE D TR ‘\\I\/{ethod SCIZ lt— ?:rting scastit(i(:ing Isolating | Supersonic Electric
RWEETLDETDNTHY, BEARTT len | i it light wave | resistance
B Tihbb/RE - FTEOWE Eokxs Name of ﬁg‘fﬁ"’;gfmle HIAC/ROYCO | HIAC/ROYCO | Micro Pure  (Coulter Counter
Fi o 2o BT 235 & T C OEBEKRFEAE LR equipment © specttomoter | PC320-CMB 60 | PA-720/PC 320 | MCM 1100/1150 VModel ZM B
BEFEDHERIE N E INT NS, E)%Z?&Eatle §0.4~20 pm | 0.5~25 pm ‘ 2~2500 pm; 0.8~400 pm| 0.3~800 pm
M A a5 Mamimem T e :
1fﬁz{blc JH?TK%E§n? measirable | 5 000 3000 | 3100 _ _
B, 4 A9 BB ATy FEHMY particle | particle/m¢ | particle/mg | particle/mg
concentration '
s Vs g o TSR o —e —| __ .
REEDABMAK RS v 2 7 A RERIND DL F fﬁ%eiéaﬁ 1mmmm;memnﬁﬂ$“ Batch
DELIENERDND, Ll THETIR A o e i . — -
HEy MIEREREEE NS ARAENS mmber B 61 812 ] 6 | —
FABATE & DTl 5o BT, Bad Bad  Bad | S0m o g
3. w *ﬁ%%"’ 5,3‘] *ﬁﬁﬁ Manru- Particle . Particle i Particle Micropure Coulteri o
, . e N f : Measuring Scientifie i Scientific System Electronies
%%ﬂ@ﬁ@ﬁﬁﬁz%% EJ['IEU@* %MJilZﬁWCbi L—é:@ff acturer ] System Co, Ltd.| Co, Ltd. I Co, Ltd. Co, Ltd. Co, Ltd.
31 ERE

Yl TN 1.0 mmo vy #1977 Fr
AETI195 7Fr, XBI5 riTAEELTHE LS
200 rEr &t 5,
4) 2~74 7
274 Y7 Pt-Pdo 4 v a2—74 7 &
L, 742 -0l L&D 0.1 pmisry 104H/£t3 1)
TO7Y — v YFNTITH,
5) RIEXS
B TORTIZRD 4 DORBEX Y THET 5,
0.05 psm Bl E~0.1 pm SRS
0.1 gmpBlE 015 pm sy
0.15 ym I E 0.2 pm i
0.2 ym bk
Bl EDEHE X Y MK R oMk F O st E, KRK s

COFHEE—EBIBEF 77 1 VB~ T—EEDEM
KAEFBL, 747 F— LRI @Bk b o+
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BAMBE CEHIL Ttz LA L AFE v F BRI AD 0.1
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PEF A TOFINIIEF I U < 4 OER S 5,

BRI hrrbARELRBERE LT, 77 70D A,
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FHERBREL LT %, Bik4 258k 3HEEEE o FHE
CRWT G REFIEMEFE & O HETIT - 72,

1) 7%~ 7®)
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2) B I NES)
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B B B o
1
|
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B E 1 EkretiEE
Photo.1 The instrument of the ultra small particle measurement
1) v— —8ELE

v~ ~HELRIT R & I EGELERE O 2 FER
BBo BIFHELERE AN FAERFAOBE LR T 5
FEThh, —RNIT 2~3° DIEAECHAIIN D, B
ELOTREHIZE WA, REOBENIT BN TEREORK
EIREW, —F, RIFESREBIEAS T AR LT 90° Dk
EEFBTHON—ENTHY, BEXLTIE LW
D72 S/N HAE WO CTRETRICEATH Do
2) ESEME

KL T 2« GEHIL) OmANCERY B2, BRI
AL THEMCERYRT. BRRPCREB LA Fn7
SF 5 B RE T HER, BT AR T A ERR S ER X
NHEEREOERIENCENET S, BRELIEE
N ATEBEIN, FO/0VRRIIBTFRBCEAT S,
INAEBEERHUETEREAZIFZRETHIHETH D,
I DHBELT 3T 2 BAVRE N2, HEOLOEN S D E
HAM 72 B LB TH Do

3) BERE

AL, BEOMICERMT SNEBET LV ETE
v ZARIEFER E T, WHROBEKRFI L TREA LTS
LNV AER—DEBZRTCREL, Z0BFOREEE
BT ERE X ERDDLFETSH D, B 2 B~
THEBR TR A ZENWE W B S b,
4 V—¥—-gEECLHBRHBEFEHAER
kA v YRR ECDLNAERIT I Y V£ 1305
XN TWAHD, FOHRNE/ v 7 HRC L 5 k7l
TR\, HICHEMKEGEREE L DMKE Yy » 7Y ¥ 7
LCHIET 5 HETH Ho DU BIFE L ok 51
B, AREBsSFAH ISR TERY, BKEE
EEONGEEIC Y ~ ANV YRT A ELTERLIESEN
Aa v A YRAOBBIMCEINTHEINZLDOTSE

%

4. 1 {1
HEROBEAZFIRC/AHELTE T TR

4. 2 RERE

BlEFEY 2 RicrT, MEkoE=RE2ETL 7~
o YEIE v VICEMUKE TR L, AERo S0 & HEEE
FodEEcER Y -V - RAELI S, BHEHLv -
~HHOENRTCZHNERC L > CTREINDRTHE
A RET D, BT OBE T, I oBBSEEREYE
KR OIEEN S IS EIE T 5. BRHASEED Hik@Hik D

# 3 X Nanolyzer OfLEE

Table 3 Specification of Nanolyzer

Principle of measurement
Method of measurement

Measurable particle diameter

Measurable particle concentration :

Flow volume
Indication time
Indication output

Particle diameter

Indication of condition :

Print output

Exterior output

Water pressure

Measurement water temperature

Treatment water temperature

Setting condition temperature
Humidity
Vibration

Power supply

Electric power consumption

Materials Tube

Measurement cell :

Scale of equipment (HXW xD)
Detector
Power supply
Analyzer

: Argon laser 90° scattering
: Continuous inline mesurement
: More than 0.07 gm

Less than 6 <104 particles/cm?

: Less than 3000 mg/min

: 5 ~10 min interval

: 4 figures digital indication

(1) 0.07~0.1 pm

2) 0.1 ~0.15 pm

(3) 0.15~0.2 pm

(4) more than 0.2 xm
Over flow of count number
Abnormality of laser power
Life of laser

Impossibility of measurement

: Self-contained parallel interface
: RS 422 interface
: Less than 5 kg/cm?
: 0~45 °C
: 0~90 °C
: 0~45 °C
: Less than 90 %
: Non
: AC 100 V£10 V (50/60 Hz,
: Max 1.5 kVA
: PFA 6¢ <89 tube

PTFE, quartz

: 220 mm X685 mm X515 mm
: 160 mm X 460 mm X175 mm
: 135 mm X 420 mm X 380 mm

Outlet tube

Particle
Window to protect of
Jight reflection

Leas for
light focusing

incidence \Window for

Lens for ellipse beam

light accepting

Prist making : Slit
3 Lens for
light accepting i Photo
multiplier
Argon laser
®2 A BB

Fig. 2 Principle of measurement
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Lens for light
accepting Slit

Width of field —
of vision Pass direction of particle

VA Particle detection area Mask Face for. photon
~ accepting
FIW NFREESORE

Fig. 3 Establishment of particle detection area

Distribution of
- beam strength
Section of 8

ellipse beam
_________________ -——ay
L
- 2 < A
_______________ — 3
________________ Pass position
of particle

(Position of a1)  (Position of az and a3)

#4 RO B & FERAREE
Fig. 4 Pass position of particle and beam strength
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BHAaBEAAXEL{ 2 L) CBATHS, 20K 5 LEE
OFREEH AR CHIAT S, BITHREEBCAFTRANID
aj, ag, ag DRAETA-TLBE, BWFNRZF B v—F
—~HEoHEL Ii(a; ODRBEHRT5,.), I2(az, ag Ofs
BT D) 0X5CETHN, XROPLTRT 2%
Kk la oo B, $T/abbiREN 0 % Nk
DOEFECIRETE S, ZHUIEIT»HOBEERELY L &iT
B EE2ERT AR TR EEYE T D EE
R TR TIIES N - FRTH D,

4. 4 PFRHRG

B RRT L) Ik TRHER A KL F 20RO A
SHEELC e U CERECEIE LB ES, RFRFIT — 23586
Rk 5 i FRBAHE OXDRCEET 5. KT
AREMAE LAY H) 5 BT @EEE, BTERE v v
(B+ VBB EOMELEREA & DR T OBELET B E DR
BOWIC L » TEHET Do 4 0.067 pm DM FAFEHNER
DE—ryx2 b5 pm%EBHE 20 mm/s THEEL 2
BE, £ omBREIE, ?(ffﬁ%%w:%() psec Eich,
—HHETIEE L F ORELEE 100 psec o ¥ 77 v

a T hE S P ) o . 250 pnsec
754Af%ztk?ékﬂ?#ﬁ@?éif1mﬁ§a
= Q5@ YT VIINDBT LD, LMo THEF
DOBBEEAIEIL W=25 V7 VvEith, DL 5 ICHF

Ellipse beam
7 Beam waist @ 20 X 10 sm
Half width : 12 X 6 sm

‘L)""‘? i\ <OT
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/<<~ 30 X 1\2 o
P ; é‘%li
\Qi‘

Lens for light accepting '\\4@\ ]
F5.6 £ =50 mm EESX\;)))
3

B5H HFHRHEEBOBR
Fig. 5 Shape of particle detection area
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Fig. 6 Condition of particle recognition
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4. 5 —HFOLOLOHIEEELHNET /IR
HEPEOH U T OB RET HEE&OEHRD
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B 1 EOHEF2H O BHELEBOEHN I Lo X AS RO
g5 L & Mie O#GELEES 10 oM ROBIRAED L
Do
I,=KI, xi¢
10 KRIFoH, KX, BERARAHEOFEREICK
LT B8
K : AHKORE, BEROMIENEKICL - T
REDE

LMo THRIF Y — A OFRDLEEET 284, Lidid
EET A 0T L AKRIL, 10 X0 TFEEFHEATS.
BEE D7 D BITEMN 1505 DAY 2F v ¥ F T » 7 A
B FICORE OV —F—E— 2% AL Bedy #Z 2
Do

S =488 nm, HH10 mWo 7 vx v v —+ —3
B HOFXHA 20 mé [ R E¥, £X30 yum oflE
HEEA R T 5. JORREXSCRT v - -EELIX
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Main pipe of ultrapure water
Flow manufacturing plants

Photo
multiplier

Light accepting
instrument

! Light focusing
L instrument
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I

Sarnpling

Micro it

computer Memory

for
data
LED 1
indication

Host computer for
plant control

BT e ER EY]
Fig. 7 An example of setting up equipment

Sampling
unit

|

D,=0212 ;m —> 1,=1.115x10-14
=0.091 pm ——>  =2.565x10-1
=0.067 ym —> =4417x10-V
Foi2 L
e T O R
w119
ZEERE =100 mm
LEEEINZHRE =50 mm F=56FENXHEKR3. 20
EEXFEREBVIE S
HHFE=5.6%x/3.2=10 #HAEHHE=5 mm
THHDT, 1EFHBOFEDEDZEN Y » P Ws ik
‘Wthqugf:a%&awﬁ W e#5

CINEATFHETHEET L L
hy _6.626x10-3 J-Sx 2.998x108 m/s
o 488x10-* m
=4.071 x 10-1* Joule
i
W= 5.063 x 102 x 1,=1.244 x 102 photons/s

T 4071 x 101
TR T DB FahERiE 1=488 nm 0 ETI7 % T
B HDT, HEF/0V AL
P.=2114x 102 I, pulses/s
L7eh o C, BRI HHEF v 2 8iE
D,=0.212 ym —> P.=2357x10¢
=0.091 pm —>  =5.422x10*
=0.067 ym -—> =9.337x10°
D AN
—F R ERROKDF0 b OEELCR B REARR O
ST BN

N =8> 10% {&/mol

18 g-Icm3/g
—3.1 x 1014

x [ % (0.001)2 x 0.003]

File name : WS99.82
Sample time :
Sample number : 32767

300! : Comment

Time Tart. 40015

Count Count

629 >E»§ Ultrapure water
Part. 7
Count BT
> 40

{ ESC ]: Next 50 100
[TAB]: Jump 6004
[ SPC ]: Skip
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Fig. 8 Results of porystyrene latex particle measurement
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5 EH 2 BEDGRESTE GEMKOBE)
Photo. 2 Distribution of scattering light strength
(in case of ultrapure water)

B H 3 BELEBESE WTHRAOES)
Photo.3 Distribution of scattering light strength
(in case of particle mixing in the ultrapure water)
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DEEBERERN Y = 2 TV CEIREEMNTEDL LS T T~
LTAX Y 2T LLTRETH B0
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LHIEMAK 77 ¥ FPERBL, RIRFLIFIT o
BT 5 B A Lo S W NS Bk 0 2ox JIE U738
GoflEAERT, E8E R T & H R Fo 0.091
pm, 0.067 pm 2385 TSN TN D Z E Db )5 o8
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Value of measurement by SEM (Particle/ml)
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Fig. 9 An example of ultrapure water measurement by Nanolyzer
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FICHZREI L TW 5,

c 9 U
BlEFEEHTED 2 7Y v FERICHIST & % B/MK A
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(BEXE)

1) (%1%, Vol. 49, No. 2, 1985
2) BEEEH, 86,2

3) MR, 86, HTHIE

4)  ZKAULEERHT, Vol. 27, No. 4, 1986
5) FX#HR, Vol. 23, No. 1, 1985
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Fluidized Bed Bioreactor with Urethane Foam

HiBASaA R

VAN S - S
Tetsuo Kobayashi

A behavior of a new fluidized bed bioreactor for effective cultivation of fungi, adhered on
the urethane foam particles, has been investigated. This new culture method enabled that
fungi were cultivated on urethane foam’s surface with little leakage cells into the broth and
oxygen transfer rate was significantly accelerated. As a result, higher productivity of
penicillin was achived by P. chrysogenum than by the conventional method. The 160 liters
pilot plant has been installed for confirming the application to industrial fermentation.

REERI AV 7 7 & —%, BLEPRPM b TE
FE L IR THZEHEEINLZH L AAF Y T 72 ~Th
B, SO, 160 £ DRBEIM ALY 7 7 X ~H R
ETB, TR RATONRLB Y T TV P RERIE I,
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¥ Z BB Z

SNAF VT 2%, WEY, 8 SR, H 30X
TN ORI B B LU o B & ORE & DA KR A
W, By BNEEDHCERI T ISR TH b,

CDX D IREYMBEE DN EDZNAAF Y T 7 F—IE,
WAE, SAMEERIEAY SRR (RE R, SEMOoRE,
Bl REMENRD BN, X5 ANEEYE & 4 Ehi
DOHEERER I 2 2 EMBEREINTETCW3, Thbd
b, BOT, T v 7R, SEELZERSOEEHE
M E UTEIY UI2E, Biglk, SIUEE R &S HEM
Ba BEOFERMCHEIAL, —DORBRN CEYIIEE
EEMODEEEY FRFC, HAVIRKEIRIT) A HE
U 7 P BERI SRR D 3R D BT B,

ZITHE, IHBOERICI oz 2N MSERMFE I
Fralhn I mBER S A+ Y 7 7 X —DFFERARLE L
T, R=v ) vEEAFE Ly -7 - 7T X akEER
Bk L O, MEIBEIAAA Y 7 7 2 — kWi iEHRERO
WERE, ROy P77 Y FOBAEITY
1. RBEXHOCIERSBERAA1 V7O 42—
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BT B vy FMEEE, EARR—BTELE > TV
PRAG UM E e b, BBROKENRZE L SFEL RS/
W —BETED 2 DDOBEIEEER R b S, vy AL
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W T T, Tz, WEEFEEI N ELIEGL, EEY
RO S KB OERBRAN 2 o), &
72, PH OB ERERNEMN vy —REFLERT L -
THE S, ELWETR - fEH2 W e 7k 2BN0id 5,
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U AR a B R CHEE ARE T
52,

FIT, TOLH A e LT [Fiake b

W LWEEER] BB, Thbb, REakrimL
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WHOHNEERBIELZ D FE BH 22 &% RAELEY,
1.1 Yx2—h-2725RTCEBFHER
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weEm), REREST 250 rpm, EEIT24 °C & L,
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BT RAREERAEBIZ N ot ZORBTT
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- S Table 1

Distilled water 1.0 ¢ Composition of
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Fig. 1 Result of batch culture
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4) MEEAGENED LR TE HRE 51 EEEESE AW
(1986), p. 379.

5) WA SEiE L LE HAE S FABE EEE, KR
(1986), p.380.

6) IMKEFED LT RS 51 ELEE EEE KK
(1986), p. 381.

16 TR 7 v ¥ 7 B

Vol 31 No. 1 (1987/3)




SV 2 # ¥

O W B =

New Applications of SV Mixer

UROBMER Bafw 2 R
a

F M K
Kazuhiro Ishii

PET resin chips were crystallized and dried in the SV mixer by heating under vacuum.
The chips were effectively dried up to under 30 ppm of moisture content without any pow-

dering or blocking of chips.

To shorten the drying time, we considered using the heat of
stirring by increasing the screw rotating speed.

On the other hand, PPS resin powder was heat-processed in the SV mixer and the mixing

characteristic etc.

at high temperature were studied. To cope with high-temperature

conditions over 250 °C, we tried circulating and cooling the lubricant oil in the driving

mechanism.

PET(RVzFVvyFUr7RZv—EEF - 7%SV
IFV-RTERETFTTOCMESTHE L kb, bk
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- Table 1 Equipment specification of SV mixer vacuum drying unit

Equipment name -

.. Equipment specification

Effective volume

SV mixer : 100 ¢
Motor rated output : Screw: 1.5 kW
1 Arm : 0.2 kW
=3: Rotation speed : Screw: 35~140 rpm
. | PETHRORE Am : 1~ o
: . AR Heat transfer area : 0.9 m
i Fig. 3 Bag filter Cloth area : 0.5 m2
o Curves of specific — -
heat as a function = Condenser Type : Shell and ;tube
) » mel::::;i[;ghr Vacuum' pump - Type : Qil sealéd rotary vacuum purnp
2 Pumpi ed : 800 2/mi
2070 100 0 300 quenched PET umping spe /min

Temperature {'C) resin.

. (C)

1 B4E

PE TSR -
BZIR R

{1 Fig. 4

Crystallizing and
drying curve for
PET resin
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Flow pattern in case of
‘‘Short-pass phenomena’’
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BRE—2EEXE4 2T FORR

Development of International Large Container with Electrical Heater

UbERSE BREERE
B =& I
Tadashi Enomoto

On designing of tank container with electrical heater which has no agitating unit, heat
balance shall be taken between heat loss from tank container and heating value of electrical

heater to hold the temperature of contents
small allowance.

(liquid) at specified temperature within very

The temperature distribution of contents in tank container is influenced by the location of
electrical heater and the position of temperature control. We have obtained the design
standard of tank container with electrical heater.
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Baich Process Control and Recipe Management fot the
Process with Small-volume Multi-product

U753 v v 77 v pEER
= B - %
Kazuhiro Yoshikuni

Especially in the area of the fine chemical industry, “Flexible Automation” is one of the
most important technological key factors in order to optimize production in compliance with
the market demands and customer’s specific requirements.

The batch process in this field is complicated and difficult to control, because it requires
complex sequential control combined with continuous control, alternative repeats between
steady and transient state, adaptive control according to time dependent process characteri-
stics, flexible operational modes, and control parameter modification according to recipe, etc.
This paper discribes batch process for paints using “distributed process control system
CENTUM?” recently supplied by Shinko-Pfaudler Co., Ltd.
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High Efficient Large Beltpress Dehydrator

(B FHES 13
X K & B
Shigeaki Ohhara

In these days, high efficient beltpress dehydrators have been attracting public attention be-
cause of their much improved efficiency in dewatering, and possibility toward cost-down of
treatment system including overall sludge treatment. Introduced hereunder is such a kind of
large beltpress dehydrator, which Shinko-Pfaudler has delivered to a sewage treatment
plant, showing favorable performance at present.
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Bk —%a 7
% X SH~T—TLNVFRK
~v g 600 mm

 E #137.0 m

~v FEE 21 m/min
TEE 3.7 KW x400 Vx60 Hz
B = 45

1. 4. 8 HeREE

1) FiRs
% & B =+ Yy IRERIRTEE
< B 1790 mm"Y x4 560 mm?

x 2140 mm¥

BE 1 110 m3/min
MR RBERE 2 LT
B & 13

2) MR >
B & FHGAR —R7 > &~
[ 2 400 mm¢
e H 110 m3/min x 250 mmAq
TR B 11 KW x400 Vx60 Hz
B & 14

1. 5 EEIRF

TRk DEIREE R R 2 v b e ~ VT DR
B E B -, HERES CoOBMTEE
BT 2 5, HERERCIE, EEREE, —g
Eik, WERCEREENTL 5. B4, 5
R EEGPh & ERE Lo ey 7 7 |
— %Rt ERLERMETIE, BKREOER
RE, 1TV L 2HEBROBERERD
HEEFEAERF OB ORROEH L CERTE
L5 -T 5B,

2 & B # &R

FIEEER UK EHATEIRIE, LRSS
B &, TEILLEETBIR O BUM R OVE L BEETBTE
L7 uAFER 1A 1 DEEHERTSH 5,
TOMREE1RCRT,
HEERIRITCHY, HitiGor —x
EIKET6 % U TATHCHETZLDTH

O?L:o

AUTO-START UP

Conveyor
RUN

All automatic valve
ON

s 2 ¥

Dehyclrator

Pre-concentrator
RUN UN

Uniform feeder
RUN

Filter cloth
washing pump
RUN

T I T

@

¥ ¥

Flocculation tank mixer

Polymer feed pump
RUN

¢

Sludge pump
RUN

0

Fe(l; feed pump
RUN

[

i
Dehydrator
START UP

FAN HEBREERS T v —

Fig. 4 Sequence of automatic start up
AUTO-SHUT DOWN
Sludge feed pump

STOP

Polymer feed pump
STOP

Flocculation tank mixer
STOP

Filter cloth washing pump
(High pressure type)

FeCls feed pump
STOP

RUN
{ i i ! ¥
. Filter cloth Filter cloth washing pump
Pre-concentrator Uniform feeder Dehydrator - s
S g washing pump { High pressure type)
STOT STOP STOP STOD STOP
L L H I |
¥ ¥
Conveyor Every automatic valve
STOP OFF
Dehydrator
SHUT DOWN

BE5X EHENEERELT = -

Fig. 5 Sequence of automatic shut down

! Electric | ..
Ts | vTs | ss lvss conduc- M Alkalinity
Shludge type ! I pH | tivity mg/é as
[ 0, 0, (774 i
% % % 7i” i 7#2857/(:% CaCOs3
. ) | ‘ a
Anaerobically digested sludge g ‘ ;
(unwashed) 1.38 | 63.84 ; 1.12 | 63. 75, 7.5 1 7590 ‘ 3560
Anaerobically digested sludge 2.02 | 63.86 | 1.78 | 76. 40% 8.1 3550 2400
- ‘i,if [,
B 1R BUKEIGRER Angerobically digested sludge+ | 5 99 | 63 92| 2,63 | 67.30 6.9 4070 | 2860
. Froth sludge i ! |
Table 1 Properties of feed sludges w i
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Table 2 Performance of beltpress

£ 4 R BRERKEOHSERTHERESLE
Table 4 Judgement for sludge dewaterbility

i Coagulant dosing Operating i Cake solid | Dehydrator
rate condition (];ia(i{fi-d Capacity Dw de wiltg?agl;lity}‘ cont/ents kc%%a;:ityh
Filter | Filter i % gDS/me
Sludge type Polymer| FeCls | cloth | cloth i:;);cizg kgDS/ i
% % speed | tension* % meh Dw<C0. 5|Very difficult <20 <50
B i m/min | kg/cm o L
Anaerobically digested | 1. 21~ | 9. 80~ 0.8 5.0 74.5~ 1 98.0~  0.5<Dw<1 | Difficult 20~25 50~100
sludge (unwashed) 1.33 10. 41 ’ ) 74.7 127. 4 )
5711 - - I 1=Dw<2 Easy 25~30 | 100~150
Anaerobically digested me = 73.8~ | 101. 0~ ] o e
sludge 0.70 10.0 10.5~1 O 5.0 74T 151. 3 — - =
[ S S 2<Dw Very easy >30 >150
Anaerobically digested | 0. 78~ | 9.80~ | 0. 75~ 5.0 | 747~ 827~
sludge+ Froth sludge; 1.27 10.75 1.0 ! ’ 76.2 1123.0
*Final roller pressure 0.48 kg/cm? % 9 D’Alﬂ,,,/*"/g
B 3 ® HROBUKESER s
Table 3 Sludge dewaterbility <
: i Fan | N C?ﬂﬂkﬂ‘ﬁﬂue — R B 70
) SS i Cm o | Cake-liquid | Dehydrator Filter cloth speed m nio
Sludge type % i % V;L Dw ‘concentration | capacity . . ’
| | ; % | keDS/m-h Operating condition
A bically di J : i - [ 1) Filter cloth tension 3.0 kg/cm
r;?ﬁéogelc:(aun);vasl}%:sge 1.22 | 1.80 | 40.38 0.73 77.58 | 70.84 2) Polymer consumption 0.61~0.7 % DS
: : R '_i____‘“' R FOE HIRMEPMEEES y — 2&KE
Anaerobically digested 1.78 ' 2.73 - 28.07| 0.77 | 77.32 73.53 Fig. 6 Relationship between pre-concentrator filter
sludge ; : L. .
‘ ‘ cloth speed and cake-liquid concentration
Flocculated sludge T3, = DORKMEHBIR A2 BWT, BIERESRHBRED
96 ' " ‘ O) TBL B OBUKE A BE Uik R 8B 3 Ric, 75EH
- ® R R s Y S = T TE S a]
£ gl Upper filter cloth 3 Bk piI
g 03l o FeCl; feed Dw=Cn(Fs+ Vs.) x10-2
P g i I B = 24.04D0.223
2 = T L (kgDS /m-h) =88.32 Dy 0-701
g L Lower filter | ol
S 91 O a cloth e
5ol | Co : 2ARFIILIRS L WRIBED S SWIE (%)
Fs :BIRBES SHoKY (%)
) ® ® Vso : HFEHRERE (%)

Pre-concentration
outlet

Upper filter cloth
turning over point

Beltpress inlet

BTR BEABUKE — % EKEOEN

Fig. 7 Dewatering efficiency of gravity dewatering zone

ZERE S HALEGOBREARRE L URKe -7 —HE
T & - THKMEREIX A 2 2%, (FEE 100 kgDS/m-hif (b
FEGOEAEI) % Eike LBEolkMiErE 2R
el S
2. 1 WBREE

FhREELBR, - 5KkROER2E6RICRT, F
MHEELEZ T 7 —F&KRI X EEL LAV, BT
W, v -F2KEL, FFFLRCETL, LEGAEY®
W5 E X, IHLIKfThh, KEBHERKRE LY
EhbBLiTT, tOFEXETRCRKT,

2. 2 HERMR & Bk

KEBIX, BHTKEBEREZQSRICHSFEERIBEMO L

B TR & BRIk DB S 4 3 e E A 38 L

MBI TH 52 &M bo
ks, SO TEERBMABEOTH (FE3K---DEHE
ETOr — % &/KERE L OERYLERE) -, SEHD
RRBBTIX, 7 —FEIKEK 76 % LT3 X O EHHE
& 100 kg/m-h L EASSER T X7,
2. 3 ESREAR
2. 3.1 EoTEER
NYFTFRPTCEAIFZ YREER (vva~-T7my 2
S C-680) 73, ABRECHLAMCE,SS YD, *i@EsEds
JU 7wy 7@BELLENTWE. BEARCOWTIE, 7
T LT APTOFEKRE L0 CST (Capillary suction
time) fE2 HHWT LT, BRBEEARLHD, REHRLTW,
EABKE T O KEIREE KU &KEL OV RE Lize WT
NOBERIEA LTS, FERNERSLY, BEOCRIMIE
EARROLLBT, 7~ XFEEEXE L, F0KER
OKEEDERE b/ b BBERICHIT HRAEERTOH
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;i " ’ ' ! Operating condition
S l 1) Filter cloth speed
s 76 - i
£ 75 o 0.5 m/min
g \\ 2) Filter cloth tension
LY ] !
= ° ™ | 5.0 kg/cm
3

TR 00 100
FeCly % DS
E-¥) HVBTBEAR S r — 287KE (BLEtEER)
Fig. 8 Relationship between FeCl; dosing rate and cake-liquid
concentration (Feed sludge: Anaerobically digested)

. Operating condition

76 T "

i \A ICapacity |Filter cloth
74 &\ Symbol | kgDS/ |speed

- | m _m/min

s
74

O ho~ug 05
A | 15131 0.5

+ Polymer consumption about
0.7 % DS

« FeCl3 consumption about

Filter cloth tension kg/cm 9 % DS

BIUOE FERIE S — &K (k5T

Fig. 10 Relationship between filter cloth tension and cake-
liquid concentration (Feed sludge: Anaerobically
digested)

Cake-liquid concentration %

o =
X E 3
T ai

WAL RESETER T3 % GIE®H4 D) E1
VEMTBIRCIX0.7 % (D, JHLUEERBIE+ 7 v ABIE T
0.8 % (FA) TH 7o
2. 3.2 #HAbE—gk

WALE SRIMC X Bk — % 4KEOELEEEE
R WIENOBRIEHA L TLEARELES THET S
WBERENARL L, 7= FEKREBLELS D, 7~ XRI8E
ML REFE R D, BEENEE2 2B, WTIhoBRITH
LCHRME8 % CHEwM4 ) BE TRt REL 4
R T2LDTH -7
2. 4 FHEE

1. 2 o FERMETo FREE T FEHAEER 0.7 m/
mMInfHERRETH - 7o FAEE L 7 ~ X EKRROMR
HEIEIRT, FHEEYELT5L, FEEEIRD
L, ZHIEE- Ty~ FGKEMELS B, UL LIBRE
ENE L, r—%ELH 10 mm & EL B L FEREEY B
LT k7 — %4 KERITBICE SR BBANRD 5. Z X
e XD KD BT HIT WS E BT B,
2. 5 GATIEAN

1. 2 HOZEE &M CcoFBEBHEET, FHEN S kg/cm
MIEMBRIE T o lze PHENE 7 — FEKEOH KL E
1B RT. FHRENDESH S TIUET 23 E 7 —FEKE
BIKTd 2, LELIFAENE EFTERE, 94 FY —
7OERE LD, FRPMOFMCEEEY RIFE T,

Operating condition

;i e } ICapacity |Filter cloth
- P Symbol | kgDS/ |tension
s 7 3 | _meh kg/em
E| o O [10L0] 50
¢ A [ 15131 10.0
Zon _x L0l 100
£ “ « Polymer consumption about
5 " 0.6 % DS

6’T +» FeCl3 consumption

0 05 10 ) 9.92 95 DS

Filter cloth speed m/mn
%9 FTAEEE S 7 — X &R (BILEEEHETE)
Fig. 9 Relationship between filter cloth speed and cake-liquid
concentration (Feed sludge : Anaerobically digested)

CCFEfENE R -7 ~HER IO ~ 7 —LEOH
BrFKbd &
P=T/R &7 5,
P=w—-7—@E (kg/cm2)

T =R (kg/cm)
R=umw~7 -3 (cm)

2. 6 BAHAEE

BEATSTEMIR R L O BEET L ) 21X b 328, FEERR
BCoOZBRICHA T2 HBAFEEZILTIROLD TH B,
1) ELREEETER

FEHHE 0.8 m/min, BHTEEREARL M %, &
(LB g AZKS. 34 %, FHES S kg/cm Tk T 120
kg/m-h DFEEHET b -7co FOR O — FEKEIX
76.1% & 7z 5720
2) JE{LBEE TSR

FEAEEEE 0.75 m/min B4 TEEREARO 7 %, AL
FEPEAES. 70 %, PR S kg/cm Kk\W~T 172.5
kg/m-h DFBEET b >tze T OB O ~F G7KEIX
744 %Ein o7
3) JEILEEEER+ 7 v XTEE

FAHE0TS m/min, HHTEEANEAZRI. 79 %,
L —SEARK 9.80 %, AR 8.2 kg/cm im BT
163.8 kg/m-h OFEEETH - 7o T DRED 7 — FE7K
HKIXT76.3 B Eln -1,
3T U

BlESV 7 v 2 BKER R OBEE S L OBUEEN R A
U, 7 —%EKE, FEEEEBFREREES
ZENTE, BERRCERFTH 5, b CAEED
e, B, RERCE LS ARBHEBEE W Wi
TABERIEYEMCA L, FELEHORMEFETIRET
» 5,

(BE3E)
1) KE—K, WK S17E TGS ek iRk (1980)
p. 633
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Wastewater Treatment Facility for an Ethylene Complex, Dagqing, China

REREFI BN
£ A =

Akihiko Hogetsu
(BT FHES 2 37

o W #

Kohei Masuda

3

Shinko-Pfaudler Company completed the installation and guidance for the operation of waste-
water treatment facility for an ethylene complex, Daqing, China in June 1986. The construc-
tion of the ethylene complex consists of two phases; the first half was finished at the
end of June 1986. At the time of completion of the latter half which is scheduled in 1988,
the production of 300000 ton/year of ethylene and its derivatives will become possible, while
the wastewater is expected to be 24000 m?®/d. The facility is designed to treat the whole
amount. Although the operation of the factory was at a phase of trial and adjustment,
successful operation could be obtained in spite of the abnormal condition where the quality
and quantity of the wastewater fluctuated widely. The outline of the facility and the
arrangement taken toward the low temperature in winter time are introduced hereunder.

T Z H =

WHhid Z D70, FEKEIN G v/ Exdvyavy
= © A BERK AR O, EERIBEAKT L, 1986
7 AREFANBIE L/, =7 v ya vy~ ME—HT
HEHTHICONTED, 198647 AKc—PTEIS
U7z ZHITHIR19884EIC T 2 F L > TR D,
ZDaAVEF — FPREMEINBEEIN AT V/IEODZF LY
BB DEENTLN S Z LT B, REAKMBREL
THATESERBOREKLLETRHE I NI DTH
Bo FORF S TEIKAHEIX24 000 m3/dTH 2, BlEL
KTEBETIR T 7o+ 2 RELEERE, FHERE T

b, BKOgE, BOEHHN, KRELEESRETRM -1
n, BEIREOUIKITLZENCBIENTEZ, 22T
PG OBEEE B O BEHRIRIC A 3 2§ L OB RIS D\ T
N3 %,
1. PEORETH
1. 1 KEFHCAT IEEITH

R ARIEFEIC I\ TIE, 198448 5 B I K EVEER I
WEEEE 6 M2BEARKSEBEELTAIRL, F4LELL
A1 BTN TN 3,

FlEE AN FIKBOBED LD 201, 5 ARSI
3 UCKEBERSIENEY & 32 L 2B O TW5,

— ®H B R —
Tl ~| EHRERARES 1
#B BEKE Errr: |
R A\ BB (B AR |
l |
EsmmRaE f};ﬂg‘
e a— | B
e e e ._¢— : ‘ DB§) )?J
BE, HBKE | | _l —
R | = N A
— T i s o ok RET, %, |
WoEEEEEE BUB (RS |
w W omEE s e 8, =)
oawmn| G ARELE R
|15, SR | B 2
T Bt g T
R 2&
B2 i %
2
RN
HEHFKRKERBESRAZSN K
BRABRASNABEHHIEIH
B1E BHENEREEESDOEMK o ]
Fig. 1 Administrative .system of environ- % L % E 5% % AL % U %
mental protection of town and g2 ILALEE A
rural community in China = AL AL
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HEEIEBRERF Y aF v e =< ok EEL, &, H
HAX, EEARBURSHBUEYEC & - 7o MR B E 5 7
B e >TW3, §1 R EOESEGEDITTHRESH
R,

1. 2 RUmKERH#E

KErFvyaryedr - OREFEKABEREL, KE

= FYNT LN~

- BEERHEE

T 2T B BB, Dl o g Bk s B
UTHRET BEKENET 25D TH 5o
3. BEKMEREEE

B 2RCFENROUEREDO 7 v — v

— FERIRT. RICEE

HEBGIEREESIEAT ENIFCERNREINA DT #HTA RT3,
BV, BLEBEABEOERYEALLDOTH 57, 3.1 EEXEHIUHEKE
ORI, FEEARELENZMIELELOER S .« 2EamEkSE 24000 ms/d
v T & BEOBOK, BFERK, KERKDOKIFEBED RO FUKKE ALK
FERP B -1 EEFbNTED, FETLREESNEER pH 6~9 6~9
MAMEL > TETWB3EEAbLE TN B, BOD 500 mg/¢ <10 mg/¢
F 1 RICR AR P ELH OG0 —Fl & N 5 COD¢r <1000 mg/e
L, RExFvyaryer—rofkIh s 0Bk sRkiE Acetaldehyde 150 mg/¢ <0.05 mg/p
MPNHEE LS DTH LE008bh 5, Butanol 40 mg/¢
2 AvE+F— FPEERREE Phenol 50 mg/¢ <0.01 mg/¢
REAMES 77 ¥ P OISIZROEEEBN B - T NazPO, 100 mg/e
W5, 2-Ethylhexyl alcohol 30 mg/¢
—HAT S (19864F 7 A 52K Octaldehyde 15 mg/¢
TFLVY T EHEERIzFLY gggfum abcitati 328 me/e
A T Ly ium butyrate mg/¢
% lBTE LT K Methanol . 10 mg/¢
B Lo B xx ) p Monoethanolamine 30 mg/¢
- TREVY “2A XY T BB AUKESEE
TEITY Table 1 Effluent quality standards
ya N s
SR Y City name I Beijing ‘ Xian
é@ £ — EHH A ‘~ Type of industry ’ gzg irfaacrtlgrg ulp l Fiber manufacture
R BOD ! < 60 mg/¢ | < 60 mg/¢
SHTHNGER (1988FEH T ) CODer i <300 me/e <100 me/e
cEBERYVZF LY SS , <500 mg/¢ <300 mg/¢
G pH i 6~9

T 7V W=} Y

CRawaer>—)
— ® Neutralization

Raw water basin  tank

Aeration basin

6~9 i

Sedimentation Pressure | AC
basin filter adsorber

|

Sl//w W,
Spent carbon EE

Final effluent

74

tank %) Regenerated carbon
Regeneration tank _m
furnace
Exhaust gas Stack
% 2 treatment
BEIKALBRR 7 v —
v =} 1 i E—=
Fig .2 Q ®— Sludge Belt press /
Flow diagram of Sludee Slu dge storage condltwnmg dehydrator g
wastewater treatment thickener basin ?ludge LT_.“'E]
urnace Ash hopper
plant ppe
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FAKKE IR E
Dimethyl formamide 10 mg/¢ ‘
Organochlorine compounds
15 mg/¢ |
ss 100~500 mg/¢ | <5 mg/e
Oil 10 mg/¢ <2 mg/¢
S52- 5 mg/e
CN- 2 mg/e !
3. 2 EERBHET
(1) ENEHhERE 140 mx 350 m
@) FAKERE 23880 m3/1 &% x 2727
=47 760 m3
(38) g 90 m3
1) BREAEE 1875 m3 x 4K x 2%
(5) BREIE 75 kW =7 v —&%—~x8%
6) LB 40 m¢ x 3.5 mH x 2% %|
(M ENFREE 5 mgxd mHx5E
(8) TEMERBEE 5 mex4. 4 mHx 43 x3R7]
(9) BAEHRM LESERIE 2.8 mex6E
ALEBRE T A 7.2 ton AC/d
¥ 4.8 ton AC/d
=HEEER0. 05 kg CODyy/kg AC
10 HEENE ML EIE 5.1 mex6ER
AIEEES] A 400 kg DS/d
) Bk BESRV 7 v R X285
JLEIEES T 250 kg DS/h
%K 80 %
4 REEHBOHKA
4. 1 FBOEWILFNIE

HMABERRKIET EomHHa v 7Y — r EoFKE
TH—{tE¥h b, Tok, PRECHERCT pH fiEsh
BSEPTPH R6~8 &b X H iz h b, B
AT 9 727 v s YERTHY, £ZRFIBLCE
O ML B, W MLSS 4000 mg/¢, BOD &7 0.2
kg BOD/kg. ML.SS.d CHEER &N 5, * - EEHRIEROE
BICEz, MR 7L, EKORABEENFEIN
T3, BIEOBESBEL, SRFIRKECERTI N
FKEIRMEBIC XD, EIBRSE T v~ FoREokE
T 60~100 % OEBE TR CE 5, BIFL VB L
T IEMBREAWIZ, =20 MR C B M2AT
b, P, FOBREIO P 7 A EEBRERTE R
B X, TS U BRI, S O R b
By FCED BN D, Mo LEK (BOD<30 mg/e,
CODcr <50 mg/e) 1448 v 7" TR DESIFEENEEI N
3, (BE1)

4. 2 EHFBANE

FERFEMEY =RAE 0/ 0 THRAE & LT, B
KPDS SHEBRETLZLEHNET S, FHIE7 v 27
AT EFWOZEBIOR - TW5, FilREHEL, 24
v YeryRayitue-pedh, 2EEREEN S,
AL HOozEEL 0.8 kg/cm2ic 7t - 2R S CHE)
HBRIC AN D L5 IT 78 » T B, WMEEFKITBEAE
¥Xh, FRAEKILE Y7 TERAEER (EERBRE
B) ~NERINh B,

4. 3 BEIKD=RINIBFRE

EMRBEERIL 4 ) — XT3 R7, 5128 5E
n, LVL20 m/h BIF, SVZ2/h THH I T\ 3, &
BITNE % i B M BE 2 AT\, HNCEBE T3S SoH%
VEbRET %, IEMERBRE L KIE BOD 10 mg/¢ LIF,
CODcr 40 mg/e DITFMRESN, Ny 7V —HANFEEIR
5,

WEBNOTEMERIE, SEW 208 T3/ A
WaBaE L, FERRARCE L 7 GHE CODwnBFERILS %)
REC, ERRIZ FAEFAC ¥5h, HEBEEER N
3o FEFAIX 6 BNAKRIESBIAT, JRIINIRES 7.2
ton/d, BARAEHKO0 °CTh 3, FEEHT XY A 7
v YEBERTHREINALE, REETHRAEIN AT~ EH
Ihbd, BEE REFEOSIFEEEcTbN, FHT
BRI B, TOMBREY, FROENRUBEHRTNT
TNTCHE®REZ NS,

4. 4 FRUWE

EBMEOERY » F L UBZHANERIIER 12 m
OEFEBEECA D BRI, BIEEO LEKITEBSHE
NERXNAEY LA XN D, BiEEO TEICE L
B3 %OBERILR ¥ 7 CHEREEAR LN, B—{txh
%o LT, BERABEAESNT CTHALE &, 8F
BiflEmczCr7 vy 7 BFHR LIzDb, BEV FRIEE
Bz Ay, 4kE 80 % D7 — FIThik X TEHIEAX
BNdo Ny 7 U ~HDER LK 80 % DIRAETHEA X
N, E—BEECESNBERIN S,

BERIFS 6 BRTTE S BE T, BERIRER 800 °C, K4y
2794 a7 —~TRk v R~ CESNFEEBERRH X
N5, BEHNFHEY 21X, BRI T800 °C OEIR T TR X
NI-BEBRXIFA 70 YR 7 I~ ThEIN, B4aEHEY
R EFCATEANEEH SN S, B4 R EEIZ300~400 °C
Lind, HHFEANOEMEYREI R DD/ 7Y —4f
2B OERIE, BREIAZREE CHBIIEEMBIN S,
BEENA, MERORKIZFEERTITH N, HAORNIET
FE)TCTbN b, +OMBEER, FROENROEED
I+ NCHBEREZ N 5,

4. 5 ERIFEDEB &R

Ny 7Y ~RHIIRE, £, WAL RESDOHRR, 0

8, BRROGSOKBIHREBEING, FRRBOIEER

TEEHE1
Photo. 1 Sedimentation basin
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wBRFET 4 /zwic pH, DO, TOC, MLSS, o RS

SRPRERHTTERLH IR ->TWE, (BE2)

5. FHEERICHIT 3R LOEEBEIA
FRET LR A MO — DI BEMEIR A2 B - foo BAT

BANIALIR6E CRBONAKIRITHA—40 °CETTFT 32

ENH B, FENRERAHMOEENKIL—25.1 °C T

TR E ot ZDLDHBRERMED L & TCHEBNRY

B SBRBIT 21 ED L D kbt ABE T B0, iR

FthED X5 BB AEFET 207 EOMENRS - 72
EFOKMBETHE D BBk 0 °C DT aiufdEsE L,

MR E LTHRARL Do Lichio CERISHE, &ashi

CONWTLT 7 A Y EDOBHEEAHRDIELF TR, B

EIERWEFIEARNRE 2O LT - T, SR

ToLd BE, SEET -7,

5. 1 JKi&4gE
1) FUKME : &SR E2ARD R 7 7B BAE L LT
HEBEDOER A T - 720

2) 1M K T A VIR T - oo
3) BEH XK EARO R 7 7R HHEEE L,
HEBRKEC L 2HeKotih, EER5SBERER2
ANVIMEE Ui,

4) ToBBNE - B 0 Vo F IR T T KRB AR
ROIKE 2 B OB A B < 7o D B R 2 o+ v — VIR
HIFNN, BRI S~ 21T 51,

5) R - PR « REEBEKE, BERES  wIh
bERIREARVR 7 7R BEAHE L L, MEdaL
DK & 5 - 700

5. 2 #&HE
BREREAE LCEBRNEE S L, EH5 °C MLy

ROLOIBEAFTILDE L,

1) BSHE - BREEFE  fRilEx B0 ZJBE « 7-
7zo

2 By 7 e Tuy — Ry TRE AT, Br7
Ta v~ ERRE L AKEEET -

3) Fiads « MERTEE  BERNEE L LEASBEIT
770
4) WiskHs - BERIR - EMEREAR  EBARE & LES
Eﬁ%%ﬁﬂﬁto

5 3 EE- -#8E
1) B BEREARERASER L L, BEB/IMNLEZAF
— AP U RERRRERBELD, BAOELEELRF
LV ATRBERTOWENEZ BN S, B
v RE Ul BEEEIRIC m) X v ECEREL,
WEBERN B ERLIANCEBINZELSL, FRE/—~
FY IR THEFENZRF —n b RE LSBT
RS DLHCE R i &5 LTHLEET 0L

T H 2 HRERHK
Photo. 2 Center graphic panel

RF =L bV —RETEINTVIYNRTEDLLHC Ui
KEF ARBERAME 2 A LU,

2) FE  AREOEEAE, FEHIEEEEARN RS
FU#E2TfTo70
5. 4 BHSKBREE

BN B RREE IS TIN5 » 72 REB T —40 °C Dig &
CX5EN5, Lizhio THEOBEEGKRLE LTIX

(1) EEEERRLIT, FORORINT 2 vE~10

FERBRRRE Y RD %,

(2) SM 41 B #f#&{#H4 3,

(8) RIS A D $ED B/NSERISTID W BT &3

3

B EDZDDHHENE 2 BN 8RR ETIZ@) D Hky
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Grinding Wastewater Treatment by BCF

(BB WELB R
B oh g —
Shinichi Nonaka

O S B
Eisuke Sato

Katsutoshi Yamamoto

Biological Contact Filter (BCF) is a kind of submerged biological filter system and it can
remove biological oxygen demand and suspended solids simultaneously.

Tts major advantages of higher biomass concentration fixed on the filter media and higher oxygen
dissolving efficiency enable higher load operation, less space requirement and lower energy
consumption and promote process stability compared with conventional treatment system.
This paper describes our achievement of BCF application to grinding wastewater treatment.
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1986424~ 9 A
1. 2 EBEBHF
(1) S4pEEaiE GEBEPVCEHED
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H %y A #&:1130 ¢
4 22
(2) Tk FEE
& F: /77239 7N
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¥ O &7 6/
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BODBEEMNE  Eypidsa i U, HEHmomEREs
SS4HELTEALHKTE D, 2OS ShHkEEILRTH
H Ute— K (BUFEK EFES) ZFUKE v 7" TE T
1 B B o4 piEai e 64 %, 1 BREAEK, A8
HmTFT2BRBECHALLEIN S, H#EX, BOD: N
tPOEISA 100:5:1 & UCEE 1 BB o&MEFEM

WCHEA Lz,
FROEEZ, K—5 - /K—Kko TERC1IEBEx® 1/
H, 2BH% 1E/2H DE& CFENTIT » 7o PEEIKIZT
BRKEFEA L

KEROEEZ, SWEFEED 2 BAEFCS D,
a2 @B U T 1 BB oEEFEEcoB O DATMAEEK
PEIC R U C AR O & S SEREMREAL R 7o
> v 7Y ¥ IRAMEEET & L, KE AT JIS-K 0102
X > TfT 570

MEEEEYE1RCERT,
1. 4 BEIEYR

B C FoismmERg A Kia(l/h) % BlaRHE 0%
B TcHE L, CREOEEHABEMES, v 73y 7
F 4T 2V -l IEEBEROBIH AL L,

| |
| Raw water - ;I;Zf::ed
i !, BT =
|
BOD mg/¢f 500 | <20 m@?%ﬁ
SS  mg/e 0 | <10 Table
Hexane ext. 10 ’ <5 Test plant effluent
matter _mg/¢| characteristics
First stage BCF Second stage BCF
N. P
Nutrient
pmnp

Backwush
wasle

Raw water

pump
@
water

Process air and
backwash blower

1 EREE I T —~F v — b
Fig. 1 Flow chart of the test plant
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Table 2 Test conditions and test results

Run No. 1 ! 2 3 : 4 5 } 6
To cbjetive | Aclimatin | Loadtest | Load et | Lond ot | (1000 1 Tond tt
“°mm""mm @WW;Oa“__afSi_“ﬁ @mMmemmw
BOD Ioad of first stage kg/m3.d | 0.5 2.0 3.5 ! 5.0 3.5 5.0
Hydrauhc Ioadmg m/h 1 0.05 0.19 0.31 ‘ 0.37 0. 31 0. 37
e T o R R L. -
Wmmmmmm °C | 10. 8 17.0 22.0 24.5 %o | %5
| Raw water 69 | 6.7 71 T2 6.8 .6 6
pH ~ 1st stage effluent 57 57 60 5.8 6.4 6.0
- 2nd stage effluent | 5.8 6.3 6.2 | 6.2 6.3 5.9
Raw water i 400 387 ‘ 470 573 481 558
BOD b e S
1st stage effluent 35.0 83.4 130 : 203 60. 0 112
mg/f - s :
‘ an stage effluent | 15.6 195 | 170 | 108 5.4 | 225
- Raw water C217 338 | 366 516 414 444
COD | R ]
1st stage effluent ‘ 75. 4 110 i 144 277 i 53.0 ‘ 125
mg/e U P s R R ‘ e | i . J |
2nd stage effluent ‘ 53.8 ‘ 66.5 47.3 146 ! 29. 4 74. 4
it : ] ) S — o
! Raw water ‘ 8.5 1.5 | 9.5 65 | s25 | a2
S S - . oo . R RRMRRRAARERERRE xAE = R srr e rmmmmmnan
| Ist stage effluent | 5.5 7.0 | 8.0 15.0 | 10.0 | 15.2
mg/¢ TR . - ‘ e i e
2nd stage effluent i 4.5 ‘ 5.0 } 5.5 ! 5.0 3.2 6.4
—HUC PR SR . KiaV oBERE R TEb IR S S

KraV=aG? - H" (n

Ko : BBERBEIRE (m/h)
a D IRAUARRY Y SR R (m2/m3)
VoM (m3)
G AR E (m3/h)
H ki (m)

w Byt R (—)

FE2RICEBEH IO G & KaV oG4 74

MEisHIC & 2 & BC Fid, @f¥E s ML Fothes
ﬁLTb*o&%5%%&%H"ﬂﬂnfﬁoto%%%

oCMOLOMEL&iwﬁimﬁﬁf,%@I?%%m
Mk
2. &Lliiﬁ%%t%%
2. 1 EBRZHLHER
B2 RITERBRERA & AR
2. 2 BIEICDOWT
WIS A B D VBICHEE 7220 mg/e s o B & 5 BB A Tk
LT, 2 HRERSAIT, 3HA»S 1 BE, 2
HedBODIfA 0.5 kg/m3.d &7 3 i)ﬁm%ﬁﬁ
e Uice MI0BTBODBEEN 8 % FCici b,
%ZﬂHTBODﬁf%#%NVL&ot@ BlF2i3 587
bt%@&ﬂﬁbfﬁ%%uﬂotoWEibé#&ﬁM%
TEDOBNT, HHIE 5T L,
2. 3 BODRKEMAE
1) BODEHMEBODKAEK, BODK:EE
BCFi®it%2BODEEM/AEIX, BODARLBOD

A AN N

'l

10-r

[NRTAY

$2H
HRRGE KaV o
BIER

Fig. 2
Supplied air G vs.
KraV

' L T
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Pl L0 BOD REHER L > T HRTZ EMNTE,

BODfufif, BODFkr#EE, BODRREREZFNFhLL
ToTREN S,
BOD#&M=QixL;ix10-3/Vy @)
BOD%£$=LE%XNO (3)

BODFr&HE=Qx (Li—Lo)x10-3/Vy  (4)

Qi s BAFKE (m?/d)

hJ@:ﬁAEK JLEUK B O D#E (mg/e)

P R ARE (m3)
%3E,%4lk%h%hBCF1&H,2&5K%U

2B ODHH & B ODHREROMFRE AT,

BODFfififz BODBEROMFRE Riciha, 1RER
FIRNDHDLNB LD ICHFMNE 725 LBRERITES I
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- S o = W
2w . Cv!h_tlvlﬁlnj S ok . C(};ll(im]h-(l SR / O i controlied] |
= - ® i
° T
L i L ! L . . . . , ; . ,
1 2 3 1 5 ¢ 0.5 1 13 2 0 1 2 3 4 B
BOD load kg need BOD load kg nred BOD load  kg/ne-d
$£3R BODAMLBODREK(IBEH) 4K BODEAHEIBODRER(2EH) H5H

BOD&7E B O DAL
(1BH)

Fig. 5 Organic load vs. organic
removal rate (First stage)

Fig. 4 Organic load vs. organic removal
efficiency (Second stage)

Fig. 3 Organic load vs. organic removal
efficiency (First stage)

- [ B 2 34 2 LB E RO
] 1 NEPER 4 72 & O T OB 2L EITC
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. ¢ . Fig. 7 Characteristic ¢ Hf
Fig. 6 Organic load vs. organic & aracteristic curve «

removal rate (Second stage) biological reaction of BCF

S5 TW %, 2EREIZE 4 RITR T L ) i g iinl kg/m3.d
FCRAMNRELS R EHRERLEL b, ZE 28
BT, BAKDOBODWEA 1 B HOMEMEEC & - T
KB, BENEDKE—EETIUE, HAKEEREN
HOERERE LTRSS EDLNE DTS D, L LEAMAN
1 kg/m3.d I Lwwind & 1B H & FREEMRA L ik
ERLETT 2, chxB5E B6HCRETL5BO
DA & BODREFEBEOMBTHT L, HAKDEET
HEDREINDZ L BOD:AMEL R T2 &
MTE B,

FBOHEIC/RT L5, 1TEEHDOBODKEEEIX, BOD
ffif 4 kg/m3.d & CIRERIIC AT 545, 4 kg/m3.d
Dl bie 2 & RSB B, 2D Z 21k 4 kg/m3.d
FCHMRORNEYNEHOBERTHSE = & %5 L T
Lo BORED 2BHOBAELFAIU L Hic, BOD#] kg
/m3ed HEhED B EYMBORFE &\ 2 b, Lol
ZDZ Xk, BRT LKA 4 v OEECERT 3
PH (X TOREC L 2IMBEHRO BT L WS 22 5HAT
B0, pHFEEAFTH &tk - T, MRCEBETRLE
LA TEE, 2BHL LR B A4S I o B R 6
HELILELTELZ EMbh ot
2) BODBERE

B ODBRERISH FHb 4K ik Monod BIFISRS, 0
REFER L —RBRIGREL S ORX23H 55, BOD

HBERC L TR EHD W,

R = e G L )
Ku : Monod gafine (kg/m3)
Si, S AKVIRHB OD % (kg/m3)
Re : BA7IM B Y BODREEE
(kg/m3-d)
K KRR AR Y 5 A B O DR iE
(kg/m3.d)

BB~ 2T B Ry S, Se LD

1/R &10(51/50) /(55— S,)
EaTuy PR E BRI ETHRC /RT LS ik 7
H, MO R L/K gL <, Bine o2 sii-1/Kuic
FHLWoe ZORRE LY ABKkTo K, Kuld pH 238 L
B E, LRWBEFNFRLROETH - 720

DH 2885 L 7o W8 A I =3.34 K =0. 33
DH #7484 K —=6.67 K.n=0.33

CoK O Y pH 3% Ui b pH & 353 U/ 4)
BN 2.0 0B ABODBRERENESN S Z & H
2‘97% 2 fCo
2. 4 SSkEMAE

BRI KBRPAMUTDOS SO EEELRT, &
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Table 3 Effects of two-stage system

I

One-stage system Two-stage system

BOD load
kg/m3+d 1.82 *1.77
| — —
-
Hydraulic
loading m/h| 0.19 0. 31
- R ! Removal | 2nd stage | Removal
\ [Raw water; Effluent i efficiency [Raw water‘ Effluent ‘ efflclency
. I % ‘ %
! |
BOD i i ‘ \
5 E 1 1 EEEAYA mg/e 389 83.4 | 78.6 | 470 ‘ 17.0 | 96. 4
Photo. 1 Microphotograph of microorganism COD : i \
(First stage) :
mg/e 338 110 ! 67.5 366 47. 3 87.1
mg/¢ i 11.5 7.0 39.1 9.5 5.5 42.1
*QOpverall

80

60|

Ny

B

s 40
BH 2 2REHEDE :
Photo. 2 Microphotograph of microorganism &

(Second stage) 20

2.5 2BMEOHRICONT

Raw
water

Second
stage
effluent

Apr.

Bk X 5 e AKBRO X, BCFIC
L5 2BMBEFROFMCTH 5720 BIKR
AP A GIER CARTCAE L BE&D
1 BB AR & 2 BLEF R OLEBAIKE
DEWERT, 1 BRAEE 2 BUEONE
KAKEA ST 5L BOD, COD &4 2ERAUBD His
BB BRA BB NIz, Ak o X 5 HE
BODBE NE W Hks BOD BEDEN LUBEKE Lo
Wk X, DFVBRERLEMAHETSL L XIAETEYESIL
T1ETHLEATTY L0k, MIROAREE <, BREYE

] 1 1
May- Jun. Jul Aug.

Time after test beginning

FOH EEKHELS SEE

Fig. 8 Effluent suspended solids concentration profiles

HEHERTRELEZZRE SN ARWA, BODE&RY 5 kg/
md.d 45, 1ERE RU2EED BRERIZENFN
64.6 %, 46.8 % (4{£81.2 %) iwxf LT pH NI 7
NENSD %, 80 % (L4196 %) EBAS T pH /%D
PERNBE SN .

U 2 BRABNMENTSH D EEL 5, CNXBCFIX 2. 7 BRREER

e OEN LB S N ONREED 1 D Th 34, BE BRALERIIRATERDbLIN S,

1, 2R3 & 5 ic 2 B Tk X Hie KECHEG L7t 4SS=Qy + Sw+Qo + So )
WA XN 2 72D FRAMAEI ST ebl b Z L HH F ok

Hol1oeEL b5, ASS=4X+aQ; + S 8)

722, S SR - TE 2 MEKE o HEEERIZ mﬁ&(iib
51 BB CTHELHAIEE TS - oo X=Qu + Sv+Qy * So—aQ; + S; (9)
2. 6 pHREZOHR Aﬁz%ﬁ%éi (kg/d)

AHekicit SO3- g R G, MBREEITEIC X Qi I HEAKE (m3/d)
BROFIG LD FALKERER I NS, ZDizd pH A Q. : FRHKE (m3/d)
BETL, 1 BRENEK pH X5 e ThbdZ edib b, Qv : B E (m3/d)

HyS04+4H;—»H,S+4H,0 AX : YbErETE e & (kg/d)
H,SZH* +SH- Si 1 IHAKS SHEE (kg/m3)

# o CpH %I & B AR A HER T 5 12, NayCOs So : HEHIKS SHEE (kg/m?)
HEALLEEPH % 6.5 8% L AE% 7\, pH Swt HEHEKS S UREL (kg/m?)
RFMEDOE L L L Lic, BARCHERE RS, BODD a THAKS SHoOBEEOEE ()
rEMAECHET 52 BODEAR 3.5 kg/md.d 0ifs&Se FRNFROBEHY JEL 4X #Rdlc. D #HEREREE
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B 4 % pHFEOPR ‘

|

3. 3e
Table 4 Effects of pH | BOD load 3.5 kg/m3-d BOD load 5 kg/m dd
i | 1st stage | 2nd stage | 1st stage | 2nd stage
control |Raw water| ofluent | effluent N W3] effluent | effluent
I ‘
pH i 7.08 5.98 6.16 7.2 5.82 ‘ 6.2
Non. BOD  mg/¢ | 470 130 17 573 203 108
controlled |- -- — (A — — - e
% 86.9 46. 8
removal efficiency ;‘I - 72.3 *(96. 4) - 64.6 *(81.2)
= —— e - o » \ ‘ —
| i
pH L 681 6411 63 |  6.61 6. 02 | 5. 87
: i
pH o : - - -
BOD mg/f | 481 60 5.4 558 112 22.5
Controlled i I L
% S 910 | | 79.9
i removal efficiency i - i 87.5 | *(98.9) {‘ - 79.9 : *(96. 0)
* . Overall removal efficiency
BODEMY ® LETHRbTE, 1EHIL.8 %, 2KE T 9 U

11.9 % & FFFI/AIWERE LN, &I MAEE
SSExmMLTL, 1H&E25.2 %, 2BEIT.7 % 15k
FHNIMED - Too ZHUEB C F Ao =ik & BIERIC
% < OEIEOWAESFN S 2 BHEFEC L 2D EEX
3,

2. 8 W%k

BRI AR HBRIC X » CHRBEIBRLOHIRS SEPHL,
FROBELBIET 2F R Ek04YEE L E-/-BCF
DOEETH 5,

AEI DR T OB,
1E/28 & UTEE Uiz,

S STBRRE N & P BEAARE S0 1.5 kg L LTRUN2
DEBLEREOHRAS S & & HREIBIRE, b E A 5
43 e 1EBEIRIE/4.58, 2BRBEIR1E/158 &b,
¥ - RS RIRE & B O ERIZERRI 4R B 1 &
1380 mm, 2EHIXFE MM Tholco TNHDI &M
SR EEETAT A BEHE W & B 2 B85, TBIROFIBRA
%2t 0 EMEA BT B A ETHEE D T - oo

1&H%1A/8, 2EBHE

Ll EBCFiT & 2FEEHK O QKRR RIC DU TR~
Fmo AWEEKOMEZB CF2#HA L4 2 BAEK
X2shEMNT, 1BEBODAMA 4 kg/m3.d € 2E&H
BOD&EMIISE 1 kg/m8.d & 72 b MHEK: BEHED20
mg/eLl T e oo SBPHEARET LI Z LT L 5T,
1BBDPBOD&M% 5 kg/m3.d < LIFTh BEEY
BN TEBZ LN b otce FOftt BOD BREMIGKD
K, Knfl, BEEEELEOELES NI

LHOFHE L CIIMBERTEOREIZ BT 20
BXN7,

SEOHEEBRFER AT E 2 THREBTEF L, BHAEFAT
BEFTH 5,

(EEED

BRI BN TEHRRLUI—HICOWTIE, EYRETYey v K
v & (19864E11H28H) IChWTHE Uiz,

(BEXH)

1) W7 77 9 —5# Vol. 29, No. 3 (1985)

2) IR, THE  AYERIC X 2 4R, S820[EK

BiEE S, p. 2811 B AKEH BT e (1986)
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Field Works of Cooling Towers in Overseas Project

() EEEd THRIHEI V-7
Field service group, Cooling
tower production department

The conservation and re-use of cooling water are necessary in various industries which require

enormous volume of water in their own manufacturing processes.

To serve in water

conservation program, we have been manufacturing and selling cooling towers for almost

25 years since 1962.

During the past years we have delivered more than 4000 cells of cooling towers and some
hundreds cells of which were delivered to more than 40 countries including Latin American,
East European, Oceanian and African countries, not to mention Asian countries.

This report describes some examples of large capacity cooling towers in overseas projects in
a view of field works together with a sample of full turn-key job handled by us recently in

Sumatra, Indonesia.

¥ Z 0 &

% < DFKTIBEE R F OO RKRFCR T, KED
TERKOGKHBRERRERNRFOEEOY AT 2 ERRD,
Wkt AN19624E L3k, BHE O BIEINFE A ) T25F 218 %
rsélLTws, (BE1)

Z D4 000 VB EORASEE LB E 2, €O 400+
MIELZEN DO B EANRDTETED, 02BN
TYTHEIXLELD, FEE Ha~won, FRT=
7, 77V HBIOCFERCERAT NS,

Z T CEEDORBIEGHEBEOBN TEDOW L 2 0flE,
AV FAYXYRBTBTINVE - % ~BHOFR TELED
BENDEANT B,

1. EEOBAIESH
1. 1 ASEAN Bintulu Fertilizer Sdn. Bhd/Malay-
sia @ITEHE (FE2)

1) Z=FET

w £ :24600 m3/h, 8+ x &

BEIZME  HWT 42 °C-CWT 32 °C-WBT 29 °C

7 » ¥ :8530 mm¢

£ — £ :160 KW/ v
$19844E2 A

HEE7 4V €
[, =v & /VIESHRTFIT 17 000 m3/h 19736EEER:
Photo.1 Cross-flow wooden structure cooling tower in mining
plant in Philippines.
Capacity : 17 000 m®/h constructed in 1973

v i Vi

2) B

77 Y MEKEET X B = I =7 ) S T hoiz
B, BRTEDY 7 - 2 Y77 ~X3EAERBEED
HEZW/ T 3b->TkY, BEZ L 20T AL -
oo T THUHD S/V (Re=2R=NfF =) v
Y OMTEEOHER > HNEE T2 2 LNRAKEAREBEBD
— D& ote
FRETINICIR NI C O THEES BN A > 2
T o~ VTCELZENTERDYS S/V OB AEE M)
2T, BEANRY ~CXBEZANRKEIN T
HEEOZEMERACCIZEEZ A D EINB 2, EIEE
THECLRWTY, TEOHEELABRCETbXNEEE
EER—ETRER BAAZ LOSOT IRV E Bb
N, BREFLECTDHLONRD 5o

L, TDEIBSNAZY) T 4HENDT —H &\

CIEFICX B0, BATECORBOBLIERET 50
TiwWhEBbN7 Iz 7 P ThH oo
1. 2 #K{LFZ >~ +/Saudi Arabia /(5L (BESI)
1) =EET

w =:11200 m3/h 8wnrx 1%

LHEISHE : HWT 36 °C-CWT 30 °C-WBT 26.5 °C

B E 2 AH/vR7v—RRERHE~ V- YIER? 7 >~
FET 24 600 m3/h 19854EEEER ST

Photo.2 Cross-flow wooden structure cooling tower in fertilizer

plant in Malaysia.

Capacity : 24600 m3/h constructed in 1985
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D7RY 7 MZBENG T YORKIEEKTT VT
D, YUY 7 I ETEEKFEORECIY BEROK
sLUOSHMNT ¥ I=7Y ¥ 7 EfT\, EEOM& Pt
1YY EYFELTAEL T W, TERETIZ PV
TRENRT b 5 Tnvize

1YY VR Y I REERTH DD, £TCOHEEKT BS
[itish Standard) MEE 2Tk, HHEBOTEE
hHDHAMOBENEEDEOHESTHEBSETIS
DHEAE THEFEL, BURKAEIND Z ENERIN
Ayl

S, #E&, M2 CHREOR LWEHEE BT 5 THIX
VWCHESTIEC L > THEDTCEARELRRETH ), L
PR RESBENRERIND, FENTEH OEEE
EodsHERT, B M\EEATE Y 2RDZ &M
B, FAREHETOEFEEEL B

Yo s < # v Wik« T~8F) ORFEAIXYSROZ &in
5, TIHEEBIBSCEDL 5. ChbOREOFTEHY

E 3 R/ wR7w-—EARERHEYY Y77 E€7RKIE
7°5 > FE 11200 m3/h 19814E RS

oto.3 Cross-flow wooden structure cooling tower deminera-

lization plant in Saudiarabia.

Capacity : 11 200 m3/h constructed in 1981

E 4

KB v 27 v —BRBSHIE 2 A KIIFE BRI
15840 m3/hx 4 ==y  19854EEEFR5E

oto.4 Cross-flow wooden structure cooling tower in power
plant in Thailand.

Capacity : 4 unitX 15840 m3/h constructed in 1985
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ZLDEZEFDY — I~ b EDLEMY — 7 —CEHI B

WIREEATWIEL X IR RLBELTE

1. 3 Mae Moh power project $4~% 7/Thailand [J
FAHE (FE4, 5)

1) EEFETT
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pacity: 4 unitX 8100 m3/h

M7 7Y Fo —E#H

Vol. 31 No. 1 (1987/83)



Yo23-8 Ma23-10

No23-12 No23-13

o l .
H P T v~ S PR v I ., B -
SRS P s s e e SR
i o “F /] * \ 7 b ¢ W b 1
\ / / \ / RERERI \ /
\ / | ¥ B \
| | | | w 1| \ 1 (. | \ss J
] we f = 3 A ﬁ}_’ il 4 1 it f,
o e 7w o | [ e i, ]
" 7 A e 7 T /
\ A A /o /o
F1H BEEEREO—
Fig. 1 Apart of final report for cooling tower structure rehabilitation
2) 2. 1. 2 BiERH

T UL T96BLEIC A L 7o i HIEE % 184EH D 198651 U /~
EY)7F—v s YVIERT-bDThd, KT v¥=
7Y VIO L ICEBEENFE L 20, BRONE, TEE
D BRI HEEBEOT IR D B BN O # TE2EEK
ENBEBETH olco LR T3 BHEETE OERER 217
W, MEINCFTECECBELEY O E S/V Ok
BEIT 570

LD S/VIHE b BRI VB LEE N7 7T 7
OBEMTHEIRBEAY — 7~ 5B, BEATOERD S
BN HEHISECRE L, 1882 EE L hHE: 4
LI BENELBE, ROV AEYF ~va VEEEYR
EL7o

BEFE CTRBEFD BEBREED —F% F1H cBET
%o

S, FHEIWHIZOL) REBATDIANEY 7 -
a YITEOD D FEBECERAED—FITH -7
2. 72—y E—EBHDO—fF

2. 1 Pertamina aroma project/Indonesia [§{7 ;51

1) EEFET
w =:9214 m3/h 3+ x1%H

BEIGME c HWT 451 °C-32 °C-28 °C

7 » v :8530 mme¢

£ — £ :185 kW/w v
WIASET : 19844E12A
2) 1
M7rEY 2y MEA Y FF v ERFEORMAR 7V £
I OFEE L ) BIIEREORERM L Hic 7 v 2
~Y¥ —~T—fEZEL, SHEBOTMBERTEL S v 7'
A (BR) UL LDTH B,

TP =7 Y Y TETAY)AREEBBFAVYDOTEDOY
a4 Y IERVF ¥ —THRIEZ N, Uit OTTGTEBITL 7 A
Y A TiThbitiz.

A OERIRD LB D TH B,

2. 1.1 R

B2HCRD LI CHEBRE A VOTHLAELE AT
WhHED, Z—r o REENRBALTEY, —FEFKDH
7 AU A THOBEMEANREE K> Tnbi, HHRE
EnRBA LT Wi,

BEOEMEHIZIE IRCET L 5 CHELSIM18L D 2
NENDVF—~F 5 —, FoT7 T VI=2T7RBIVOTT T4 ¥
—~ioK, &, M, b M, AEva, f¥YFxvy, BE
&, XEJERAE, BEDOARTHoiz HnoTIT 32
=7 ~¥ s VI TEETHE -, EFOFWILEFT
—Fﬂ'ki{%ﬁlfﬁ) D f:o
2. 1. 3 ENTEFAGHS

WHIFIRHIOY 4 P A 7 4 2R E DHICE 4 R

—— +Others
—|E| ———  Construction —oI o
T _s®
R —— |=—— Procurement —
—hd— —
o —— }Others

P : Pertamina/Indonesia

K : K Corporation/U. S. A
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3) Progress report
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Description July, 84 | August, "84 |September,’84 October, '84 | November, '84 | Des Re .
- marks
10 20 3110 20 31 10 20 30 10 20 31 10 1620 30
Preparation work |
1 | Temporary facility Tentative work
(Site office tools supply) Total : 100.0
2 | Transport to site A I = =T — |/ "— 100
1 .
3 | Unpacking & assorting C‘t:;k T %
) | Construction 80
1 Anchor bolt check & l p—
foundation check l 70
2 | Framing work | Wz 277777 60
3 | Tower top portion assembly ; 777 50
4 | Casing work I 40
5 | Interior work [ Actual 30
6 | Fan assembly & piping | p: Tentativ 20
7 1 Odd affairs | / 10
Construction completion l
certificate. } 0(%)
t
Projected (%) 1~ | 120 36.0 40.0 120 -
Sub total Sub total Sub total | Sub total
Actual (%) | — 140 36.6 379 115 —
lotes. This is shown actual progress achieved by 16th of November 1984.

bR IERXR
ig. 5 Time schedule
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SHINKO-PFAUDLER COMPANY, LTD.

478, 1-CHOME WAKINOHAMA.CHO, CHUO.XU

BRANCH OFFICE: CABLE ADDRESS
TOKYO KOBE, JAPAN “PFAUDLER" KOBE
OSAKA TEI 15622-049
NAGOYA L.1KOBE 2315500
HAKATA 2217868
SAPPORO 2311004

Date 3 iT7th.November.1984

I/Mo, & SB/ -~ /10
0 3

Copgtruction Completion Certiticate

Ve hereby request you to issus Consmtruction Completion certificate relative
to the. following cooling tomer,

Your Po 0. No. : 6368-U98-101

Ttem Mo : 2210 0"
Our 0, Yo. 3 83-70-025, 84-T6~202

Item : Threo-cell Cooling Water Tower
Hodel : 67161~3~03 (R)

Project s '

SHINKO-PFAUDLER CO. LTD.

Erection Supervision

? Yie certify completion of the above construction work,

Date : 177 Novimase <925

6K THERIEN

Fig. 6 Construction completion certificate

3T U
AARDEERC RN UIER OB L ) BELE LS
HTh 50, SHOBLEAELRICIRARLSKERNRZH &

BBRAED, BB AMOBREIT > TE ko

Plaju, 17th November 1984

R.T. Shinko Pfaudler Co.Ltd.
Site Office

Att : Mr,
Agreement : 6368-U98-101
Ref H -  ~=JV/SP-09L
- Subject  : Departure of Mr,
Dear sir,

With reference. to your letter ref, SP/ = ~JV/I3 dated 17th
November 1984: We confirm our agreement to your departure from
the Project following the issuance of our Construction Completion
Ce:tificate‘ under separate cover,

Ve should like to take this opportunity to thank you for:your
cooperation and contribution in bringing the comstruction of your
element of the Project to a satisfactory conclusion.

Yours fai(?fully,
Sr.Resident Construction Manager
RIF/mm.

BTHE REFT
Fig. 7 Departure agreement

B THEI—DODMAEBORNOF TR THICAES
BDRCTHBHN, FULHESTOENLERNREFICEIS &
FHLTHBE AV R A~ XCTHEERL, 23
Ve = Y IERLDE LI, EHEEOEETHE
DT 5B,

BADWAREN TEL AN IETRW2A, JABY

CBECALTEFWMEER TH %,
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TOPICS

a L — A

00Tz o0 vyDOWFEE—4 XHLSIT
RICHE—WMIE7 7Y 5 —DHEE
New micro-particle analyzer applicable for 4
gabit LSI production has been developed, which
capable for detecting 0.07 xm microparticles.
Lrhirtmepes, RES A — 2 - OHEF L EFET, EH
LEENBEBN.07I 7w vy ETOWBTEA YT
TAMREL LCEHTE D B TSR] 257
A2HFE9 P77 R ETOELST GREERE
DEGETR THELN B LEEKDOKEEH, 5 \WLE
KEBEHFOEFERCHACLRE TS, 124 H
SHIETHAND Skt Iav - P9y 86 ~HE,
FR &5 ORBEIFEFTE BIEL T Bo #0800 75
CLEMS0H DEFER RiIAA T b,
k0.1 37 e vyBEOHNTFAEIETFHERE CER
BT T Tz, AEECRERET VT Y Vv —F
T X B0EBELEE R, BhKkhoiiFd 474
CESHCETRIL, 0.07—0.13 7w, 0.1—0.153 7
v, 0.15—0.23 7w, 0.23 72 Bl EE 4 DDERE
T, EFNEFNORTFEE T Y ZNVERT DS Do
(BHITZEHM '864811A8258)
EERICPRBEBRRE —FEOIAECETS
% kx5
The ultrafiltration equipment for non-pasteu-
ed sake has been developed which removes 75%
protein in the sake.
LR A eV LFETE KR THEBETOLAELE,
EHxBRE L CEEE O AIPEEBELHE L. #t
HONEA Lin TRLOTL Y BEOEBE SIS V&
DEHZTNB,
TOEBRIEA A e MEREOBKIFEE (BT —
VA vk v Btz R E Y o — VOBRANEEE) A
VIC SRS BB U - BB R EAEEN R & S
Sz RAEKHE, BREDOBRERNTS %L L5 0
&= [KAN] MBEBE L CLERFEETE 5,
ORI OEOMENEREE ERER L, BECEE
T @EEN LKA A YERNT LA E RN, @LE
R TR ORTFEENEE — R EORELRF ST
5 o
O PRI RS KT TRESBE o 4 31
BFRHEEN - FEHDERERREORRT LH25 &
2T\, EEOHENL 1 RFRMY/D 4009 » P &80
o bVDO2HES D, HEHIZ4000 » DD T2 500
TEEXTELTw5.
(HEERFH '864E11A28H)

BIJY P/ HE

Exibitions for SEMICON JAPAN 86
LEAEEREE c BHOBRRESTHD [w3iav . vy

BT E

Microparticle analyzer

BRI

The ultrafiltration equipment for non-pasteurized sake

Iav eIy
Exibitions for SEMICON JAPAN ’86
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