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By employing GOLDEP-WHITE components, the

ultrapure  water production system provides high

quality ultrapure water with a minimum TOC and metal
content. As the GOLDEPWHITE, is a material
capable for use in hot water and ozonated water,
diversified applications to semeconductor monufacturing

are expected in addition to ultrapure water production.
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Computer Simulation of Turbulent Flow
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' Turbulent flow and mixing in a baffled tank stirred with 4-pitched paddle impeller were
investigated. Its velocity distribution was measured using laser doppler anemometer, and
concentration response curves were measured at one point by means of the electro conductivity
method. And also the detailed velocity distribution was calculated using computational fluid
dynamics based on k-: model, and the concentration response curve at the measuring point
was simulated. Then the computed results were compared with the measured ones. The
main results obtained in this study are as follows.

(1) The computed velocity distribution qualitatively agreed with the measured one. The
maximum error of the velocity computation was 16 95 of the impeller tip speed. Computed
turbulent energy was considerably lower than the measured one at the most of the measuring
points, and at a point the computed value could be as small as 10 ¢; of the measured one.
(2) The computed concentration response curve deviated from the measured ones. However
computed and measured mixing times were 20sec and 16 sec, respectively, to give an impres-
sion of fair agreement.
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Fig. 1 Schematic diagram of stirred tank with 4-
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Fig. 5 Measured velocity vectors in r-z plane
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Fig. 8 Comparisons of computed and measured turbulent energy
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Fig. 9 Comparisons of computed and measured concentration
fluctuations
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Baffle Effect for Mixing

O

Hiroyuki Tokuoka
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Baffle is inserted in almost every vessel for mixing a low viscosity liquid. It’s reasons are to
form flow pattern to be aimed, to control frow characteristic and to promote heat transfer.
Flat plate baffles are generally used in agitated vessel, and there are many reports on the

number of baffle and baffle width.

This paper describes baffle effect on basical mixing operation from the point of insert depth

and clearance to vessel wall.

¥ A O =

R B B8 7V ORENE, EHE MR T
HVIDONBEELL DR R RETH B, (EREERRE
TRKEDOEE, Ny 7 VRBAINTWS, FOHAE
LTRD 3 ENREF BN 5B,

(1) BEHREPECER L7 8 —E—Y O

(2) IEREBDS), nHHHMRE, BUWLEES ORBNEMEEDH

0

@) EERmEBEDORER

F QD REMEEEN D B drssy 7 VDERIZRDED
ThH b,

© B N, om

® HHEREERE Ny o

® ElitERE (No/Ng)1/2.d/D o8sin

Ry TVORBETIX, N 7 vOER, BAMBROAN
v 7 VIBRE (BTE N, #F(LZE2ME) OREXTTD
n, —REBWBNBE Ny 7 VL, TSy 7 VREER
CZ N, RNy Z VDG, /Ny 7 VIEBPREE R - o
WECNIZED D, LL, BARIPHELORAY %
B TeBEIED T e\, REOEREMERIFGE T,
FRRSNy TMES E LD T 4 =Ry 7, DELSy 7
Wy Ay Z7VREEERFALUILIBE AV, AT
TNV ERELDHRNEB NN T WS,

EFETIX, 205 B Sy 7 VORBAREIOMEEEL O
Ax<CEHL, B, BAREER S HEEORRAE
YECH T By 7 VEIBRIZDOWTHRAN B,

1. BHH Ny L5508

MEIMEREHENIC RN TSy 7V DEWRG CHE % Bk
EEDE, B1ECRT L5 CEEBEERP R IFH0
£, ZHEEE HED 5 BHENEEE GREE :
w=const, r r. DFEE) RUOFOIMUCEHIE (ur=

const, ro <r<{ry) M INB Iz, HhdOEE & fEEE
WETCENENRETHE LI LB, ZORRETIIEFAD
EERA RN TH D ETEREIE DR\, Sy 7 VIZE
R Z ETRRRAANERT S cnicfAzh, 2o
& & EHRMNEEBETO\|BIIEY T 5, % L CEFEERE
DEBOWAE, Bk N, oEne x5,

—IRETEAZND Ny Z VDB IZ /Ny FIVIBE Ry 7
NEBTEINT B, AMDOTERR Sy 7 v Tik, W/D=
0.13 CERLEMEREM:L /255, BEOELNE 1 W/D
<01 CBEINDY — ZARE\N, D5 LR

®
B / B

v
/

T
i
¥ {

l pe——— 1" ——

/1

(=9

o}

BIR Ny 7VOBNERERNO 7a -2~
Fig. 1 Flow pattern of agitated vessel under unbaffled condition
(S. Nagata: Mixing (1975)])

Vol. 36 No. 3 (1992/12)

T Y 2 B 5



o~ H/D=125 C/D=0.025

. - i
i o« /.-0’/0 1 % S‘M
o

T

H/D=125 b/L=10 |

H/D=125
C/D=0.025
Pv=const  {

O Turbine 301
® FULLZONE “urbi
© Pfaudler 2 %fL;rLtl)élI]:r
® FULLZONE

© Turbine with
four baffles

[-]

o——o0 Turbine o—¢ © o—0—0 =
©------ © Pfaudler . y =
e—-—e FULLZONE 0 01 02 03
© Turbine with four baffles ¢/o o [-]
1
oo 01 I m3m mErovEEe Ne OBR 1o I
b/L - [-] Fig. 3 Relation of clearance to vessel wall

B2M Ry 7 VEARS & Ne OB and Np

?ig. 2 Relation of insert depth of baffle
and Np

RO o 7 ViR (W/D) &8y 7 AR () &5
5 BB (Np) o BEEREN AEBIC LY HEINTH
59

Np mex—No  _ 1_99(W/D)1.2.n5) 2

p max~ 1lNpoc

AFETCIE N v 7 VEAES EBEL DR F <t Npio &
L DBEE TN, TORBREE2RRVE 3 EKCRT,
R O B O RFE L LTx ~ v B, HH
BREORELLTCZ 7Y F7~BEEZLTY A FRFNV
DREFELLTCI VY ~ v BE i, TRy 7 VIREE
DI0%IEE L, 2HHEBELTWB, h/L=1 ORLEHAN
9y 7% TED TL FCHBALLBEEZRLTNDS, /3
gy 7V ERX %Y W/D=(mexW)/(4xD) & mEgETIu,
YVL=1 o&ER W/D=0.05 Oy 7 VR LD, &
- rBOEAE W/D=0.08~0.1 0ih&ion—iRH
ThAHANT7T 7Y Fy—Bor vy —yEcir W/D<0.05
Dty 7 VRS BIBRHCEE LTS, W/D0.05
DRy 7 VBRI ERERBNCHE Lz, ok, £OfMmoD
RiFERWICRT,

R 400 mm

« W% ;500 mm

-H/D :1.25

HEHE: x-~vUvE d/D=04
77v¥s—~3#  d/D=0.55
TN - E d/D=0.6

Ny 7R, BEOECHEN Ny B8ETH 2 23T
TGNy, RNy 7 VARSI L 5 Th Ny 23813
DELREIENLHAEND, DT D Nyl sy
7R, BB CEET D LD TR NEWH T LA
25, ToB, Ny 7 VEB|E EFTWZ LD Ny a8
BT %D BERN-EHRMEER (r.) OHEMCL S
bDELEZLD,

BIRE L &y T VEEABER L N, 0BFRE T 20
BERDE BB,

0 05 Y
/L [-]
BAE Ny 7 VBEARS LEEREO
2
Fig. 4 Relation of insert depth of
baffle and mixing time

e Z—YrvHE ¢ Np oc (h/L)0-44
« 779 F7~H:Nyoo (b/L)0-s1
s 7NV —vE 1 Nyoc(h/L)0.50

—%, N, & W/D OBRICOWTEEE DT (Vol. 24,
No. 1 1980) %3|H+ 5 & W/D < 0.033 iz

«x—vyE  :Npoo (W/D)o-46
+ 77 v F7—H&:Npoe (W/D)0-25

THEINTWD, h/L & W/D OiiE DR % g LT
HhBHE, R—EryBNIERETHLENTY 7Y FF —Bid
h/L Dz M BETARELM>Twbh, RISy 7 VIR
(W/D) Zyr,se 7 vBEAES (WL 0358, Ny 2
H X BERHEEHMOERIC & VEETHEMRS D Z
EHRRLTNB,

WT, BIRDOFER Ny 7VOMEELDR%~<E Ny ©
BfRa s bs, 2~ r®, 77V F7-8Ey C/D>
02 Tl M Ny DETHREZT BN, ChiRE 2RI
REND Ny OET & R EERREBRE OB L 5 b
DEE2 D, BIEDER Ny 7 VDEE, EEELOXF
<z AE C/D<01 DEFCHEAIN TS, O
FTDRF<vDBRELA LTI N, olghn, BosEicE
BT ABNERTWEZ XD,

2. BEEMICEZSIBE

B4R vy VEBARES LBABEOBERERT, X
72, Ny TVBAER OB X HEABEDHEYBERE
1 ERT, BEE, v 7, BEX Ny OBREHCHEW
KB LA—Th b, ¥, BEREMOKEL 2 - FEHD
EEEFARES TV v A TCTETRETARBEE X 5,

EF—YyHE, 77V F7-BRicy 7 VEFIE TS

~3

T/ 7 v 7 BiER

Vol. 386 No. 8 (1992/12)



Turbine Pfaudler FULLZONE
Py=0.3kW/m3 Py=0.3kW/m3 Py=0.15kW/m?3
h/L=1 h/L=0.5 h/L=1 h/L=0.25 h/L=1 h/L=0.25

Start §

2sec |

3sec

4 sec

6 sec

5 H 1 BABEOHE 1=0.001Pas

Photo. 1 Comparison in transition of mixing

D LBARMOBAEEL, e, /L=005 5%
HIEEAAOEBRRATEIT, ETRBRERG RS W
58y 7 VIR L DREMRERBICIE < 72 - T 5 7o b IR AREH
PERLIzbDEEL D, RICBEASRFMIFL/NEL S
Ry 7 VIEAEIRERTH &, 2~ ryEBEDOEAET h/L
=05 Thbh, 77V F7~BHOBAE h/L=025 & x5~
YRRy 7 VIBAREE DN WHIEARE SR
INE TR BREENREELT WA, ZOI LIiXEETAE <
HTBLERDRNEWS 77T F o —BORMLRLT
Wb EEZ D,

—F, TV - yROBLARKNE A ~CVE, 7TV
F~BLIZBRY Ny T NEBIERFRZ LI 5 THT
NTRBDZBBMLU T ERRS D, 2D Ehb 7V
Vv BikgE TL. fHEE Tty 7 VEBA L RES
FRNRBWENS Z ENNE D,

Wi, B5 RICHEEE L O X & < L IRAEMOBERERT,

o

Start §

2sec

3sec

4 sec

R rv®, 77V F7-HEHit, EBEL T VDRF
< RO %A B2 B LIBAREMAEAT S, —7F,
BARENEBNE DA F A~ CVEETITTY FT -~
RCkEhr s, BEEMEZ/NEL<T5 C/D oRMx, 7
TYFI—~BOFNRE~CrBIND EREWVFEEELT
Wb, Bz, 77 v F7~BOES C/D=0.1 ciE&4RKM
NERNE R D, ZORGEE NNy 7 VOROKHEBIRE XL
5 LIEROT0 %ithich, 77V F7 —EHTILMED
BND7 4 v Heersy 7 VRDESy 7 VOBRMALEICIE
IFHHM LTV 5,

BARHEOEHEIHHERRERE Ny OBRKC L5
DThbB, —xT, 2~10EDIEE T LBSIREENE
BB EEDLNTEY, Z0ELZFEAWEEERADE
BD Ny #HiE Uiz, RICFDOHEFEEZRT,

BARME ox EEHETC X - TET ARBERGE 0TS
TEERIER g & DEICIRRERICRT & 5 BB R AT
ERAE

Vol. 86 No. 8 (1992/12)

Ry 7V 2R 7



0M:k0c

O TN OBRARYV Lt HEERGE Q.
EIN D,

FRAWD ERK

0c=V/Qc

22T Qe=Ngnd3

5T Nq R T2 bhd,
Ny=V-k/(fu+nd3)

CDED D Ny & negy RRCRTHABRTRIN S,
Ngocl/(ne6u)

b BIRARMAVNE  niuErk MTEREERE No iX
TDMBTHB L THEATHZ LERL TN,
BE1RREAN R sy 7 VvERHEFTD Ny OLEAE T,
W, F1RICKRT Ny il UiBAREE 2 B 1EER S
(20 (k=2) L LTHEHLAETH B,
BlEDRRIY, 2HFR Ny 7 ViR L ERE T
S BIEAREM DA LBRRE R BARL & X & v DB R
6L 5B,
ThbbIRIQIBELZN I LD -DRIIERTHE
SBICH Lty 7 VIBARXPBEE L O R ¥ < REFET
Y EHRIKER LUBET A INBETLDLEEL S,

i1 %@ h/Lickd Nq DZEAL
able 1 (a) Change of Ny for h/L

(-1

H/D=1.25
h/L=1.0
Pv=const

nefyu

O Turbine

© Pfaudler

® FULLZONE

© Turbine with
four baffles

0?1
/D [-]
B5E WEEE DT T LBAROBR
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Thermal Shock Resistant Glass

BRpsEAR HEATNE
R H ¥ %

Masamitsu Sawada

Some troubles which are originated in thermal shock are rarely appeared in glass-lined
equipments. Quick heating or cooling of a glass-lined area may cause a thermal stress in .
glass or base metal localy and chips off the glass.

Then we considered that increasing of a residual stress in glass layer was effective for
preventing those troubles, and could make sure by evaluating a relationship between residual
stresses and thermal shock resistances on many conventional glasses.

On this result, we have tackled the development of a thermal-shock resistant glass and
could obtain a glass with high corrosion resistance, which had a 30 degree of 4T as superior

as 9000 glass. This paper showes the results.
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Photo. 1 Examples of trouble by thermal shock and thermal stress
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Fig. 1 Dependence of thermal shock resistance on residual
compressive stress
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fable 1 Corrosion resistance of thermal shock resistant glass

Thermal shock
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Introduction of Systems on Wiprene

(Wiped Film Evaporator)

UDTI Vb zvo=7 ) v/H
# H T
Yukio Ikeda & b
| T~

Kazuo Mayama

WEFE (Wiped Film Evaporator), whose term of endearment is “Wiprene”, has been in wide
use as a continuous thin film evaporator in the field of product separation or product purification.
It is important to select suitable combination of the “Wiprene” with the peripheral equipment

depending on various liquids to be processed.

The following are explanation of function and criterion for selection of the “Wiprene” and
example of its systemized application on a commercial scale.
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Introduction of Jacobson Mill

BMBASRARIS  BMAENE
s o+
Toichi Taniguchi

Jacobson Mill is one of air swept pulverizers and a combination grinder/classifier, designed to
handle size reduction applications in the medium to ultrafine particle size range. It combines
two unique operating principles to achieve maximum efficiency. First, a controlled air stream
and centrifugal force are used as the continuous milling, classifying and conveying medium.
Second, particle size reduction is achieved by simultaneous three-way-action impact, shear,

and air-turbulence attrition.

With a reputation for ease of operation, low cost maintenance, simplicity of clean-out, and
durability, the Jacobson Mill is found uses in a wide variety of industries.
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12-H 11 305 700x1100x 850 5~ 10
16-H 37 460 1300x1350X 950 10~ 20
22-H 75 610 1600x1850%1250 15~ 40
28-H 110 790 1900X2 100X 1550 40~ 70
48-H 260 1220 2250X2700%x2150 70~110
80-H 450 2030 300052002650 | 220~340
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Photo. 2 Standard system of Jacobson Mill
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Application of Software Package
“PMX-98" to a Parts Plant of Car Industry

2
SBIRAE FAY 7 M
oW @& R

Ituro Hirata

It has been very popular to introduce CIM (Computer Integrated Manufacturing) for manufac-
turing industries which are needed to get a higher productivity by means of real-time
production control, that is short lead-time or stock-less management.

Highly developed electronic technology makes possible to build a networking system using
personal computer, namely it is called by CIM system. Although CIM is constructed by
hardware and software, generally major concern is a matter of software development such
as personnel necessity, cost, lead-time and so on. Our standard Software Package “PMX-98"
could be available to the construction of CIM system.

This paper referred to the development background and the application of “PMX-98”.
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THDOFAY AT ARCIMERTLHELLVDY R
7 ART HBE, FROCLIEEOL L 7 vy T
Ny AT Ax K2 A P CEBBECESES S - NERX
o, TORE, Y7 vy 2 7HRE—LT R 7T AERK
X050y, DWWy 7~ Y 7 FOFRIFHIC L YT
SERFIT A LB, el aERIZEBENS
CEREBRMECG -2V 7 Py = 7HBERKTCXDN, v 27
L7 T NE— BB Y, BaAOWEEE, AvT
v ACIEIERD, —, R r =YV 7 MIERRE) ¥
74wy PFEEFR2 AT, HOSTAY » 2355
N, FHThRWESES, A7 2DHEEAY R r -~V 7
EbEBN, NI _Ror -9V 7 e A-aREELT
LhbRFiuEab T 20 o PR SsTLE S,
CDXH =D I, 2 —F ORIy 2 7 L
ENRTE, Lhbaz—¥7rur 73y L ARERF AfANR
w7 =YV 7 [PMX-98] #BF L7, PMX-98i%,

VT7NVEAL L= vFZ X7 MS-DOS LCEIET DI
AHOBEWFAY X7 LRy y —Y V7t 27T
H5

2. PMX-98 niE

2.1 S2RF LM

PMX-98i%x, »xv 2 & PLC (Program-mable
Logic Controller), %&Eir k%%, 1/048— Fit&aEE
FLTY AT 2% ERT 5,V 2 ENE CDP C-9800
Y ~XRERTE D, Y 2D CPUIRSI86T L, AJRE
THDH, YRATLDNRT 5 —< 2 A%ED D7 HIC386,
486C PUHEE v~ v 2"HE L\, HiZ, MS-DO S Ver
0.0 & DAL DR THEAT HEEIXBOL Lo~y v ic &
D, A=) EREMAIEDLI ENTE, SABOKAE
HESTHZENTX D,

BEigR s LClk, FAOBTIRPLCA.YFET oM
—MRITH D, PMX-98IZEHNDIZELEAEDPLC A~
ARG LT WD, T, A~ R HET5PLCAxy
V= 7 FATINEI S CEEREEREY 27 & b ATEE
ThHY, kWi X7 17 » 7HERE L IicstoEeEn
LETH B,

PL CLIAMC & S EAREHERE, R S-232C #2%, 1/0
T P E OBERTHIE L TR D v v F Ny XBETO v
27 LEEFIRET H B,

BIFEEBLU-FREE LT Y 2 LAN (Local Area
Network) w#gfil, /<Y arEHoBEHRLEL, Hd
MIAERLEA1TS> Z L L FRET, v—22 M4 CIM%
BERTX 5,

22 2 VIbU7ER

B1EHC PMX98DY 71ty = 7% RT. OSIT
IIMS-DOS (Ver 31 B E) #X~x& 1L, VMX-86
HHBAAT, VINVEL AT R 2 IEEAEM LT
Whe

Ny F7dsy 2y L EGEE (PLC, £EEXHEES
&) EDTF—2AMBEATH 7'n 7 4C, BE7E L
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Foreground task

B1R

YN P57 —E

Table 1 List of standard handler

Programmable controller

Background task 02-001 SYSMAC handler for SYSMAC-C series
02-025 SYSMACV handler for SYSMAC-CV series
. 02-002 SYSNET handler for SYSMAC-C series with board I/F
Real time data manager 02-028 KOSTAC handler for KOSTAC SG-8 series
02-004 MICREX handler for MICREX series with board I/F
02-023 FP1 handler for FP1 series
E 2
Handler 1 Handler Handler 3 Handler 4 02-003 MELSEC handler for MELSEC-A series
02-018 MEMOCON handler | for MEMCON-SC series
Real time multi task OS MS-DOS concurrent adapter 02-005 MAS500 handler for MA500 series
Recorder
02-017 RM2500 handler for RM2500 series
< . 02-021 HR2400 handler for HR2300, HR2400
MS-DOS VMX-86 02-006 HR4081 handler for 3081, 4081
Controller
L. 02-022 ES5AX handler for E5AX series
BIOS [Basic input / output system] Interrupt handler 02-016 EC5300 handler for EC5300 series
02-008 CHNDB handler for CHINO-DB series
Hardware 02-009 CHNSK handler for CHINO-SK series
02-028 SDC200 handler for SDC200
- 02-007 UT30 handler for UT-30, 40 series
%1 B vy7hy= 7%& ) Muiti-transfer unit
Fig. 1 Software construction — —
02-010 DATAM handler for DLA, DLC series
02-014 V98 handler for TOLINE-V series with board I/F
02-026 VLINE2 handler for VITY-LINER with board I/F
L, R~ /sz@ B ONEEFTFH, N BT CRET 02-027 VLINE4 handler i for VITY-LINER
— 5 o = - Oth:
XHHEIL, PLC, 74 2 @R, va-#, 38 ——— e
. =1y . 02-01. andler or Tele-Coupler
TK%%%’ %Eﬁ(ﬁ”%&f‘t & %E%%T& %o Fle, A VX 02-011 RS2 handler for various equipment with RS-232C I/F
7 2—2ELTIZRS-232C, R S-4227c & OINBEEA 02-012 IOBD handler for DI, DO, CT, Al, AO board
02-013 ENZAN handler to make entry of internal calculations by a user

VET 2~ R, HEEA—IDBREINTHDI/FA~
Fekah@EA v 27 2—X, 1/OR-FREBT 4
A, TrFuaZ AHHA v 27 2« — R ERFHTZ %,
HEMGLTWAHAY F7—ExE1RIRT,

N FIRBRARE CHAIALZ ENRTE, YTIVE
A LT =22 FY » NERHLEEHREZIT-> T %,
PMX-98D 227 & LT, N2 793U FRERIE
TaTIITT YR RRIEN S D, Ny FTTT Y FAX

ik, RV AYDALY AEVICHEELTCHETS 70 s

7 LOC ETC, HHFEREBERLEREELTNS, X
tr, ey IR T L (T x TSIV ERAT)E,

g, 2K V7MY THEE
Table 2 Software function
Standard function

JEEETEWET DA 7w 77 LT, ¥~K— AN, EHER
RIEEITDY,
2.3 V7 bz 7HERE

E2RICPMX-98DY 7 +v = 7THEEART, /Nv 7
rowy FARZITIE, EROWELERTH ARy MK
HMr =y, —FEEME, EldAy PRERCT - 2%
7 s ANVCEEZRALT —FNERAR I, FlR YV
T AL, HRRERNCEDI 7 4 v JER,
EBRFIOT — 2 EFERTDH VY FER, BRZEORNE

Options

Alarm, message and status
Print out
Event driven type

Event monitor

Data logging

ON/OFF of digital tags by characters, special

' symbols and their attributes

Display of analog tags by numerical values and bar

graphs

Trend graph ' Historical trend graph

Real time trend graph
Historical alarm
Operator message
" Guidance setting

Setting ON/OFF of digital tags

Message display

Setting values

Setting upper or lower limits of analog input tags
i Setting upper or lower limits of analog output tags

" Setting initial values of timers or counters

. loop controllers

Output of report
files |

Setting set values and upper or lower limits of

Output of daily reports to files or a printer

« Communication software to a upper computer with RS-
232C
Personal computers is connected with a upper
computer by RS-232C. A upper computer is able
to read or write data of personal computer.

« Communication software to a upper computer on LAN
(Local Area Network)
Personal computers is connected with a upper
computer on LAN. A upper computer communicate
data to personal computers through a file.

« The recipe management software
Previously a user entry parameter of recipe.
When PMX-98 is operate, a user can write para-
meter of recipe continuously to the external machine.

« The maximum demand monitoring system
Output the high limit alarm of the maximum
demand that is calculated the demand charge for 30
minites.

« The touch panel systems
Users can input data through a touch panel. A
touch panel is “HYPER TOUCH’ made by Nisya-

Intersystems Co., Ltd.
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ERINT DA vt~ VERR, BEHREEBOT - 2% EETS
BEHME, HB - ARALEHAOTHVR~-T7 » 4 VE
A% BEMEMAE L LT B2 T\ B, X7, NuF 7 7AWV
X, MS-DOS a2~<vFV, =2—¥ER7 w751y <y
vy 7rursIaELTETTES, FIXRKT PMX-98
DY 7Ty THEEERT,

—%, A7rvar vy 7 FELT, LAOBRE, REEH,
Ty FEWH, ZoFRZ2VAHRELHEL TV,
¥lo, RS T ALY BT 2 ~2ELT, CERETAT
7y (Lattice-C Ver 4.1 ) #HELTkH, = ~¥iX
< NVFRERAIOQOSEMELIERND 7w 77 1 ERT 5
CENMN, 72TV, Ry 2T
vy FD EBLBTH BFX®D & &8 itk

W, BELRANEEYET T - 248845, £2HC
v X7 MEEFEAR T,

YTWEAL LT — ZOBRRIIE T2~ RBE L2 S
BHEANDBDT, "= FY 27 %BHRTHZ L HREMN
T%%, FIBAL 2 7 EOFENFEHRT,

797 49 7EHEL FTEEEEAY T 7 49 7Y —
nKiD 98 CER L, XY 7VRAL LERBE 7EHE
HECEN D T TERLT 5, 8BRS T~y X TRl T &
BHlc, EEEMLRBTRSHCTE S,

i, Y AYNTT ~20ET 284, HEA Y FT
BRHETE S, &2, EBELXHEETDIUZ, F4HE

B2l v A7 LHEEFE

%, Fig. 2 Flow of building up systems

2. 4 SRFLIEE

VAT LRI —TF 4 VT 4V 7
WT 7R 79 L VRTTH Z EHHEKD, 2
~FIX A= a2~ BT ATHEE O #RA 1T

B3I X VIV =THE

Table 3 Software specifications

[ Set utility software drive l
[

[ Entey equipment’s constructions J
|

r Entry tag I

I
[ I |

Connected equipment ! Max 4

Entry event conditions

Entry data logging Draw static screens

Tag | Max 1024 parameters
Event Max 512 s Entey trend i Entry report Entry dynamic display
Data logging condi- ! Max 16 files (Interval or Entry operator’s message parameters | formats tags} ’ Py
tion event type) T i T
Data logging tag Max  60/file i
Trend graph Max 16 Screens/type -
| (Historical and real time type) [ Entry setting value screens I
Trend graph pen . Max 6 pens/Screens I
Graphic display Max 128 screens - -
Tag for dynamic ‘ Max 256 points/screen I Define function keys ]
display ! I
Message I Max 512 l Set directory path l
Guidance " Max 256 T
Setting values | Max 16 screens Test and deb
Tag for setting i Max 8 points/screen l est and debug l
Output of report file | Max 16 files
End
BIR 2T HOMENT Entey of
Fig. 3 The use of miry ot Entry of
8 e use of tag data logging tag historical trend tag
Temp 1
Temp 2 | 7| Temp 1 Entry of
Flow real time trend tag

Temperature 1 Eg&g&ilnt Tag name .
Temperature 2 N A0 Temp T /,////
The amount of flowing N AL002 Temp 2 .
The signal of valve 1 T AI003 Flow Sgégtgx{ message
The signal of valve 2 T DI001 VLV 1 Entry of
- 8100831 })’LI;TXDZ event conditions

The signal of pump P ALM-T1H X X X DUNEH W%
The signal of high alarm A gg%g Roc ﬁiﬁggi\\\\‘ ALM-TZH o ELALL

for temperature 1 : = ALM-FLH i
The signal of high alarm /: DO.OM ALM-FLH . i

for temperature 2 * . i . .
The signal of high alarm i Entry of guidance

for the amount of flowing :_ {liﬁkll IR A S - - H]

Entry of dynamic
display tags

Temp 1
Flow
VLV 1
VLV 2
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CARTEHAIRHE2=y FRYE AT —2X1, X208
FR & LTeBETE L, X1, X2k EhENBFELE
B, REREHEO R /&2 FETDH, COLIRLUTESR
INEEE2=y M, DEDPDCTEBOY —~AEBX
havngn/yy 7%, RITERO 7'nrs n&inbd,
(2> 84 izt Lattice-C Verd 1 p04E)
2.5 PMX-98D%E
PMX-98DF5E % RITR T,
(1) FA/PAY AT LM 707 F v AT GHECHE
AR
2) V7 EL N2 vFERAIAEMS-DOS LD
(8} PLC, ZERiXHEsE,
TESER L Y > Z TATEE
@) a2—F7urs nkERLT, WITAEIFEE
(5) Lotus 1-2-3/x ¥ O Y 7 F 2B 7 — 2 OFIHM
Al
(6) EEfE 7 vk X,
&I < I ARTBE
3. HBERD[IBAOFHHHP
3.1 YRFLOBE

KFHBERS A — 0B THRE L A ER S EE
27 M PMX-98 BRI NADT, BEAME LTHRE
T5h,

v 27 L OB EETROBERO M L, SEEDOM
b, AIHLOHETEH D, FOLDCEERLOFERE Y
TNEL KNCREL T, EEREE BERNAIEET S
AT NTh D,

v a7 nBFETH L CLHEIEA -2 X FCIM>
are7PEUTHEL, D¥D 3 D0ERNRGELE
FTnwb

(1) HPETRER/THBOANRBELY A7 2% BEHKRS

Eo

I1/0 #— Fre¥4BEk

NyF7at X, Fill7 x0T h

2 HERRVBN LI v -2 X MO EETED L
Eo

(8) SHMCBE T3 L5t — 7y v X7 1 THEE
TEHTZ &,

B, TROBEECCRECHET DL, 20w
AT LD ~YTH DAL L BTG THEELIT - T
5o

BORCHETROEERESEHRY A7 L0 X7 L
A RT. SETEL BBEAMERD R LRET 45
120 BOBBHEENRREBE I N T 5, BREBOESXFNE
NOBMCHB LA 120850 PLCEERYAENS, 2R
BOPLCIE8 DD uy 7iZnitbhr ey Z7HIZPL
CHho b7 =7 THEEGEN, Yy (Tayrnryay)
ERS-232C/RS-485BfEA v X~ 7 = — ATERRIN
TnW5

8ED Ty 7Y AT EIDIT, LAN(Local Area
Network) i i xh, 77— ZMNRT 7 A v —SE XA
Fh, V-7 A7 ¥ a2 vZ&HY TESEROBEREHEIFT
b b, L AN Net Ware 386] % &4 L, 250 M Byte
DARBET s ANVNY —N1HB, VI RT~¥aryl1lH
TRy ZRY a2 8HEEERML TUND,

V=7 A7~ g VITEBEBEEHES, SEEBES, v
A U A NVKREHLE, RX PADT ~ ﬂ%ﬁ&b&&&ﬁ
S TWBIED, KT 0y 78V Y ET 24 VT =5
LCOBENTETH D, &7 m v 7 OREY BEECFR
THIENRTE D,

7 — 2 OB EEE, BB 15 T60 5,
10005, 2R T80008 &7 TWd,

3. 2 B

LR EEHY X7 AT, 7 vy 7RI HLEER

DEEI~F, vy P FyNA=REDXFET ~25HH %

7a .y 7T

B Uz CNIER LT PMX-98 Tik, XFFI% & 7
Fe 2 (RAVY 7 27) ELTHLD L HEELAEDIS
ﬁﬂ’?ﬁﬁo fCo

PC-PR201G

NetWare-386

aoaoonnn
D00SB0D0

Input

X2 Output

X3 Y=X 1/X 2%100 )= = =2
X 4

X5 -

Y : Progression [%]

X1 : Quantity of productions now

X2 : Target of productions E:

BTAR HENVFI7O2=y FEEH F£5H %@Hﬁ}ﬁ%@‘yXfA%bE

Fig. 4 Example of ENZAN handler unit

Fig. 5 A point of production management system
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APV YT RIOXFINTF — 2k, N—a~F) —x~
xR~ FHABPLCAMDT -2 A€ Y £ PMX
-9 NI DIHFE Y F7IR AT &N, ROBBEC THEHH
k5,

(1) 7974 v 7BEEER

(2) 7~ 2N

(B vE—-F7 FAHS

COBEMCIDEFEI-F, vy P Fr - EDXF
T 20E2 5Ly, FERIUEEY R T 12—
TV —F7 o7t hT LK,

3.3 Royr—SvUo bMEREOBES

Wk 3i=ar 773 2B ETCUMBETERLr -y
AT LH, AEREEITIE Y av ity PV — 2 HISHAT
LHEETEHRBELTWDS, TNIE, Y2y "= Fv 27
DR ERE LGy PV~ 7, FLTENI Sy r —
V7 ORI IS EZANRAZ N,

L Liehid, Zhb0MAEbETRIAT S LTS
DINDBFEND 5 Fro O EDIEMS-DO S D 640K Byte
DA VHET, DOS, YV 7VEAL20S, *v PV —
708, FLTPMX-98Dy AT LEWHIT AT Y ITH
BXEEMEX DN Tholce CONKELTEMS, 7
w7y ARY L A ) RECOWTHEABE T WE
VERTREIC Uizo

F72, Net Ware & VU 7 v 244 OS & OBEBESMN
FEID, TN YRFLEY Uy BZT, ZHDONT
13, BT bR/ E*TWRRAZH L&ER REL
FEWERRER B D Z E M T X ey

FDfth, Ny —oV 7 FOBRESNMEEE, Bl e
7 LBARMRLEL R, 2~FIk s THERANRKE LS

A, PMX-98 DEE Ny F7% FIFT5 2 & TG
BIZCEREVvAND 2 ~¥E 7" n 7T n 3BRHKR .

Bll, Ror—=oy 7 v 2BEHATHLELTOEESERL
72
8] El U

PMX-98 DiffisE, RUFAY A7 La~D BEAFE LT
HEHERRTIROLERESEHY 27 L 4R 1L, PMX
-8 DEMIEY 7 by = TOEEMERETHD,
— X LEBAADIE VT by RETIBIEW FBRH
¥, K& o PRELDEELTHNSE, PMX-98i
INFETCTEHLDPFEENRD Y, 2—VFhbERA K
BN NWT W5, L b PMX-98 % X 5ICEHEE,
EMEERLDONEFEEI BTN L E BT, BXFHDF
AV 27 LEYD RBECLTHUEENTH 5,

BRCRD E Lich, BRELZRZTE~OHEAGOHEN
CELELT, $ARCHIEXEE X L-RERSRRS
FHAEERINEREL, FEPE LSRN RERIITET
QC « TPMHEHEEBERO L 4L T, ELLFHLEL

EFES,
(BEXHE)
1) B, KHEEBHEE, TEREERR, HFER, BHREE: %
MIBOLERSEHY 27 &, REEWRIFR—~ T, $H165
(1991), p. 19~24
GEER)
1. MS-DOSWE~A /7wy 7 bLOBEBREETT,
2. VMX-86iZ8/%y 7 ZDBEREET T,
3. Lattice-C 135 7 4 A4LDBFREETT,
4. Lotus HEU 123 — X RF 4 Nuty 7 A DB
ETY,
5. Net Ware &/ ~ VO BEHEETT,
6. KiD 98 ix®8Y 7 4 FOEEEETT,

Ty F=
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Latest Semiconductor Integration Technology

and Ultrapure Water

GOENE )
HOFE B 7
Hiroyuki Chifuku

The improvement of semiconductor memory integration is so rapid that the production of 16
Mbit DRAM has already started. The next generation 64 Mbit DRAM requires the atomic
level control of wafer surface as well as high cleanliness in production processes. On the
other hand, rinsing difficulty is increasing due to multi-layerization and requirement for more
and more multi-layerized and refined cell structure. Although an GOLDEP-made ultrapure
water production system is capable of producing high quality water which 64 Mbit DRAM
requires, the water quality control method will be a critical point for the operation.

¥F Z H» &

FBHERAEY ~CBTLEBEOR LIZOXELL,
iz DRAM (Dynamic Random Access Memory : Zgf&
REFBRIEDO LE AR E XALTEAHL 22 Y —) DWW
Thk, HIEEHT 64 Mbit O BETIEOBEHRNTHNTE
D, —WMTHBLEE > TW5bD, Fio, KR, ke
DTk 256 Mbit, 1Gbit &2\ CHIZRBIR A D B
NTx b, 266 Mbit TixT TREEHL DL HBR TS,

CDLD BEEBREOYEE AT ) —ORE 7 o 2 I
BWTE, HREDIEDINCEER 7Y —ERERE R
BHEE LT, BMAKIEDOWTY X BT LWKERERX
NHLDETFHEIND,

AR Tid 64 MDRAM oo SR EIFSL, BN R

B, ZhbHDERTHIT X 2 EIMAKKEIC DWW TRE
Lizs

1. &Y -

1.1 #&

ML I C (Integrated Circuit) & &N TEH
D, -y VavFy 7OLC I VI RE—, XA F
~F, b, a7y -FEEHL, BEABRLAD
DThbH, MIZEH ICKZDLD e L TE Y, ¥
HAEIC (/7 0y v 27 1C) EMENTWD, ZhiCH
L C—# o5t SMET U CEYE X Iviz & 0 % B AR
B (A 7Y o FIC) EFFATKAIL TS,

HEAER AR IN TN B EFOBELC L - T
A R~-FFEMOSHE (Metal Oxide Semiconductor)
CHOETED, "M R—-FFIEINPN, PNPFI v
R —THREINTED, MO SHIx MOSFET : Ebiv b
ik — R F ET (Field Effect Transistor) GHERL
INTWB, FLMOSKEIIE, "4 R—F PF v IRE
— MO S-FETOMGFTHE XL Bi-MOS IC =,
PF v 4V, NF ¥ 32 BoOE SO MOSFET G
Bz CMOS IC &23% 5,

—fHC DRAM Wb CTWwWb ik, NMOS,
CMOS ##89, 64Kbit Dk HEEL ) HBEEHIO/N

TWCMO SN, BAETIZERE R > Tnb,
b7k 5 MOS ¥ FET & Metal/Oxide/
Semiconductor @ 3 [EREEREETCFETAME L T\W5,
%1 Bic MOSFET D4 B R Lizas, 7~ &
WANDEE GR¥ES5 V) © ON-OFF 723, 7 — FER{LiE
(Si0, 4 ; 1 MDRAM ©# 30 nm, 64 MDRAM
T# 10nm) #BFCTC, LBEHEEE (5 + v 2 ) OER
¥ ) TEBEYHETLIZ LT 5 TAL & FIREY 7
LTW3,
DRAMERFBOBM AT 2 MEIFIF Y I RR~&
F eV RV Ty DRI VEREINS, T
A =X v v ANDEW % ON-OFF #4524 v+
DEEHE-LTEYD, F 2/ ZOBEHOFEENR AT Y
—~DRBECHE LTS, F v Y 2 LEENCFET &
FhE R U 3 EME (B ; SiO, #% ¢ 1 MDRAM
#710 nm, 64 MDRAM T#)3.5nm) Th H HEENEEH T
%o 21¥ CMOS DRAM ¢t NMOSFET & PMOSFET
ZIMEEx » Y X 1IEADEGEH3EF LD A ) v VI
XN TR Y, CMOS SRAM (Static RAM Zig s
EORERRAM) LTS EBEETHENL/2E
7 VB, Fio, MOS DRAM Git IFET+1% +
Y BTCREREANT WD DX BIT 2y 87 MTinb,

(=) (+)
Source  Gate node Drain
& Gate oxide Ll_] Si0)»
T -~ Electron____| I
Nty N type
me N channel P
P type

g1 MOSFET Dl (NF~ ¥ % V)
Fig. 1 MOSFET structure (N-channel type)
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Table 1 Classification of integrated circuit by packing density

Classification ‘ Elements/Chip
SSI (Small scale integration) <100
MSI (Medium scale integration) 100~1 000
LSI (Large scale integration) i 1 000~100 000
VLSI (Very large scale integration) 1 100 000~10 000 000
ULSI (Ultra large scale integration) | >>10 000 000
IGET T T T T T T T 1T T T T T T T3
r LSI VLSI ULSI 256 M3
100 Mf-rmeeoremees S — — MM
— - : L 16M
= 1OM:—“V] """"""""" E
v—s:; - .
5 - 1M
g L E
isl F 256 K ]
o
g e R ]
£ IOOKE 64 K E
L 16 K %
0K oo e =
E 4K 3
i K ]
1K %0 9 2000
Year

Note : Starting points of solid lines indicate start
of mass production

¥2R DRAMOEREDOEL
Fig. 2 History of DRAM integration level

EREECLDICONELEIRCRAE LA, CMOS
WHODRAMDEAIIE 64 Kbit I ERVL S I &Eh
%, 4Mbit CMOS DRAM it 90 mm2 o+ » 7HEI
1200 T2 AAENTE D 0.8 pm LU DM NI A
EREXND,

1. 2 ¥BHEAEY —DEHR

SARRBR DO FEA L D R E B AR BRI AI904RIT 5
Lo, YW=y nsbS5YyYRE, Y2 FTUIR
2 DFEW « WELORKRERECSO7 v 2 VERBRAEK, L
SIDERTHDE W2 D, TNETOXEAEDOHESY K
EL{ BT BERDELDHEID, TFalhbTd 2D
FAERE L,

1950484t K <= u T 5 v 9 R ZEK

19604/ vV v P 7 v ¥ 2R, /NEBEREREK

19704648 ¢ L S I K% 1~16 KbitDRAM, 4, 8bit ~ 1
sa7at .y Y~
64 K~1MDRAM, 4, 8, 16bit v 4 7 v 7w
by -

ERT19704E 51D RAMOSHERBIENELL, 2K
R LL DD RAMODEREEINGIE3EY A 71 T4
BELELTwd, COLD LENEHROEL, Mifck
%=~ XSG RS CDRAMDEE LYY
Ay AL I VERHEND 3~ 4 EREEE LEE L - T
Wb, HEODRAMEEIKEEKOBEERC X Dk
AT EENTIEW A28, 1 Mbit 725 4 Mbit ~OBTILE
FTH Y, 2HAIFEEFEL TS,

F91EEEL D, FEAEK A -2 X DRAM—UZ
BB SRAMR 7 7 vy 2 2 Y — (BRWIC—FEBE

1980474X; ¢

Total output : 47572 Unit : A hundred million yen

Liquid crystal
device : 2716

Monolithic integrated
circuit : 27970

Hybrid integrated
circuit : 2 380

4 Semiconductor
| device : 7418

Integrated circuit : 30 350

BIN 19FEOEFHREER (—HEFHRZRO
Fig. 3 Japan’s output of electronic parts in fiscal 1991
(Excluding ordinary electronic parts)

Total output : 27970 Unit : A hundred milion yen

Others : 7601
Bipolar type
(Logic device,
memory device)
Analog IC )
JMOSROM : 189

MOS logic device 10 896

FAR  1991FRE ONLKEERE R FEEFER DIER
Fig. 4 The breakdown for Japan’s output of monolithic
inegrated circuit in the fiscal 1991

cHEXALTEXDIHAMLERAEY ~) OFEREL
s H & &b, AS I C (Application Specific Inte-
grated Circuit: #EBRAT 1 C) K LEHLEBD T
b,
1. 3 FEHEHEXAEY —DOEEHR

(BT AR, () BEEERAES) © L5 &1991
FEEO— BT BREY RV IE T RO BT 4Ik7, 572
BETH2, ZONRELE IR, PEAERMAES
DRNER%EFE 4 BITR L7,

bREI B 5 B EEERER O FEEERIE 91 FE
CRNT2IK7,970 BH TS » £EETHIZEEL 0.9 %01
MTH »72hy, FEEEIGBE CRI4AERELL 34.4 % DY & /n
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Table 2 History of cell structure

DRAM generation | 1M | 4M | 16M | 6aM
Desigh rule #m ! 1.2 ‘ 0.8 ‘ 0.5 0.35
Cell size pm? 95 10 4 1.5
Gate oxide nm 30 20 15 10
Capacitor insulator nm | 12 ‘ 9 5 | 3.5
Chip area mm2 | 50 90 135 ' 200
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Table 3 Integration level vs required ultrapure water quality

U a v L, R DRAM generation 64K | 256K | 1M 4M 16M 64M | UPW unit
BHROFH &85, Design rule pm 3 2 1.2 0.8 0.5 0.35 | GOLDEP
p < Resistivity M@+cm >16~17 | >17.5 [>17.6~18 >18 | >18.1 | >18.2 | 18.25
HI v~ Vi B RE AR R
. . . X Particle 0.2 50~150 <30 10 1 -
Brobri, 16Mbit g Petde 202 4m| (< <o | <o
| S
BV BRI & 0 BRIk <00n fem | <30 <o <1
ShfEE Ebhs, >0.08 pum | <10
3.5 2F Bacteria cfu/100me | <50~100 <50 <10 | <1 <01 | <01 | <o.1
64 MDRAM CizsEREE2E 100 re/e <200 | <100 | <50 | <1030 | <510 | <1 <1
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=le ] -
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T&eldd, V=1 D - .
gﬁfj:’i ?5%;?#‘%&]“?5@ Zn ng/e <10 <0.1
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- C&izo EIREGORBICD Dissolved oxygen ug/€ <100 <100 <50 <50 <20 1~5 <0.5
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Fig. 6 Relation of defect density in oxide and TOC level in

ultrapure water (McConnelee etal (1))
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1) P. A. McConnelee, S. ]. Poirier, R. Hanselka ; Proceedings
of 5th Semiconductor Pure Water Conference, San Francisco
(1986. 1)
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Methane Fermentation of Wastewater from
a Wheat Starch Producing Plant

—On the Results of Aqua Renaissance 90 project—

HRERAE SRERE
IR i i=4
Makoto Horiguchi

Using the newest biotechnology and membrane filtration technology, energy recovery from
wastewater and municipal sewage, efficient treatment of them, low excess sludge from
treatment system and others were studied at the national project, Aqua Renaissance 90
project conducted by Agency of Industrial Science and Technology.

Kobe Steel Ltd. and others developed Two-phase Methane Fermentation System using Mem-
brane, which can recover methane from wastewater stably at high loading rate of organic

matter and purify wastewater highly.
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BRI, BEEMCENAOMAMD S DEE Y 2 ~ v
DEFED 2 Thb iz,
1. 2 EARFtEEE®E

NAF YT 7 Z=ROFEEY 2 — VD&KL DERREIT
B AEAFEEEEILF1IRCR UL ) CEREI N
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BL, 70k XOWMAERYO T 2{EHRA280 %L i35
L) BEENREI Nz, & 2T H XL L IZHAE B
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Table 1 The objectives of Aqua Renaissance '90 project

BT, HTIERYOBRFERIEN

Objective *

LOBHTEORANIFHEINCTE 2, iw BOD loading rate Gasfication

KR 2 s b TR AR REEEO R % P B ——

; . e . | | philic

EhL, TFRMF-—L bfﬂt\u)ﬂﬁiﬁﬁfi ‘7‘ g | High conc. wastewater 15 kgBOD/m3 (Reactor) «d over ! 802
BEBICER L, X HICEKEEBECE(LT :8: L 2000 mgBOD/L over | Mesophilic | % over
BHARYFEMY AT L EBET L0, B 004:3 | 5kgBOD/m? (Reactor) +d over |
SHME 2 BRECROLDOEENHEL Low conc. wastewater ' Mesophilic 60 %
PP WIHEROBFEL, B OERIFRE 200~1000mgBOD/L |  2kgBOD/mS3 (Reactor) +d over .~ '
FRLEZAZ7 vy Y777 v+ (BITUAS & Operating cond. of membrane - Power consumption
Belgsd) XV 72 2—0BRY, X5k g ‘ Microorganisms conc. 10 000 mg/¢ | 1.5 kWh/m3 Permeate under
BRIESE A SRS A PRI R RE TR = | Microorganisms conc. 100 mg/¢ 0.3 kWh/m? Permeate under
39 R 7 v 7 B Vol. 36 No. 3 (1992/12)




2. BESARVREBVFPIZ—-ICLBZNETA

R A B EBEK I IE
2. 1 NETARABEREKDKE

NA vy Ty EPRREIN-EHEEMH (SEER
BEERILIGHT) CTII/RNER I BNETASA LINEES (7
NT V) BMEEINT WD, NETASAIL, BEE/NER
CHII0BE O K E ML, 1B, KEEDEELEI L TA
SAF TR, BRI TEEIND, NERTD 7
Y ARBESBRCHTETER, BRI THEINS,
COXDTEMIGEHEINS TA LA BGEKIIE2E
R U/ & 5/ hElh o R e, & OEmEMED
T AE & b CHBECEDY, & EE 47500 mg/e, v
> %&#120 mg/e % & A TN B D IS LB 554

T (UTF7 77V RFLEMT) DL vy 75y
POEEMASTRAEIRC, A - 281 RTEL
Too BRIEWEY 7 7 R — CHBE X 1= W0k I 1 0 i TR 4 pe s
THEESh, HEREMERRYEE LBkt A £
FHEEY T 7 R - RIND, —HESTORNEY, S
S, BAERMER &% & AR BEERKIBIERY 7 7 & —
CREENDY A7 L ThD, Ky 27 LCHEHAIN-E
Vv HDHFRIRZERBE Y 2~ )V OREERS 25
2BICIR Uiz FéE Ui 7 R X BRI B C L
—RFH R RN K BRI NI, RA T~ EDT F
¥~ ERINS,

Ky A7 LOBEIROBEY CH 5,

(1) BRFEBFHE 2 2 HBFRE DB L 2R TH D

CIIEFEORMEITNECH D BDEBEEAT LT w5,

2. 2 BREEAR VRBENBES ZFA

BIRERABREEEY 7 7 2~ L UASBR A X v iy 7
72— DT MR AT MG 2 MR 2 2 v Fligy 2

B3R BHEE2MRAZ IRy 27 4
/8 vy M7°T Y N OFERERRE

Table 3 Specifications of pilot-scale plant of two-phase
methane fermentation system using membrane

Equipment name

Specifications

Acidogenic reactor | Type Fixed
; Shape Cylindrical
! Dimension 30009 x4 320 SH
Volume 30 m3
PVC

‘ Media

Media volume 24 m3

Membrane module : Type Hollow fiber
! Dimension 65A % 935L,
{ Material Polyethylene
Pore size 0.2¢m

i Membrane area 324 m2

Methanogenic reactor | Type

Sludge blanket

D, Y772~ B ADOHSHEMECE L EER
HCHEERTE, SEEYARLEEGERATREL b,
@) DEEBC X S CRRARME Y S EEC RS TS
b, EEBHAETAEITL D,

[ U < HEBUT & o TROMED E LT HE R B
HaRBR B 7 7 2 — NS X5 - Lok
> T, MRERETDZENTED,

ARYFERE) T 7 2 -TAE, AR VIEEAE DS
LB B R AREL D UASBMY) 7 7 & —
HEBAL TN 5,

AZYFERE) T 7 X=X ER A R B ORE T

)

(4)

(5)

Hollow fiber type
membrane element

Fixing ling

Fixing nut

Concentra(t_g ! = = Influent

| Shape Cylindrical P Permeate

' Dimension 2400$x 2500 SH S—

¢ Volume 15m3 =

i =

Gas holder Type Water seal
| Dimension 32009px4000H oY) HIZ2 AR 0 o — RSN
Volume 30 m? Fig. 2 Schematic representation of hollow fiber type membrane module
B 2 R IINETCAHRABILEKKE

Table 2 Water quality of wastewater
from a wheat starch producing

plant

Desulfurizer

Desulfurizer
Methanogenic Gas
Gas holder

Permeate
tank

Membrane
feed tank
]

Water analysis . conc. (mg/e) ﬁ?
BOD 13 000 )

COD 19 000 :

TOC 6 400

SS 4000 — ] e
Hydrocarbon 3500 g\lé)t%ﬁ? g @{% xgg;lo Ting
Protein 3000 [ Membrane

Lipid 400 Effluent<:): L Pr— module

K-N 500 >/ < Alkali

T-S 50 L 5

T-P 120 Heat exchanger

BIE BEEA2HXAZ HEY 2F LD T H—v — |

Fig. 1 Flow diagram of two-phase methane fermentation system using membrane
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Table 4 Water quality at each process
Analysis EVVaStewaltervé Acidogen. Permeate iMethanogen.
| eff. | eff.
T T T T T T T B
SS  Cmg/e) 3650 | 18000 = 0 | 90
& I 1 BOD T~ J 12700 | 24000 | 7500 | 50
E CoOD (7 ] 19000 . 51000 | 9600 | 320
2 TOC C~ J 630 15000 | 3100 |60
g 10 1 s-TOCC » 3 4900 3400 | 3100 | 30
ko VFA-CC » )| 80 2900 | 2900 | 5
R : | eH T —=3] 4.5 53/ 53, 7.0
=
=
0 0 0 180 0 30 30 a0 XN BRI60H BB H60~T5 %IcEE L, b

Elapsed time [days]

¥4 BODAMOKEHZEIL
Fig. 4 Time course of BOD loading rate
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Fig. 5 Time course of gasfication rate
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HIE X Nfc,
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JEES SHEE L FRRROEAELAE 6 HTRL .
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Fig. 7 Correlation of flux and SS concentration
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#8K PANBICFOLE7 7~

diagram of PANBIC-F

Feeding rate B5 X BEATKKAZCREREYT 74—
of wastewater 435m3/d & B TR EIE R LR R
Reactor volume 1200 m3 Table 5 Anaerobic treatment of wastewater
Reactor liquid 37°C from a wheat starch producing
temp. | plant by PANBIC.F
- N " (ETAE T - Lo j
igibﬂ b & bﬂ_ﬁ%ﬁ EIHET HHT EHEE Reactor hql;llc_ll 72 (ERIES (D 88, 3. 20D LD
;‘E Ufco E728 7_12 kﬁﬁl@fﬁ;ﬁ LIHES S BOD loading rate ‘ 5kg/m3.d
W Lo MBE% R U2, EBREN BEm COD removal 78 %
- B = TOC removal 80 %
S Sk L Tl Z)\ kﬁﬂ“hbghéo o Gas production 2840 Nm3/d
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Experimental Sewage Water Reclamation

Facility in Kobe City
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Masahiro Kaji

The demand for more efficient sewage treatment is becoming keen, as increased attention is
attracted to treated water from two aspects; environmental protection of waterfront and
water resource. Kobe City constructed an experimental water reclamation facility at the
existing sewage treatment plant in Port Island for the purpose of improving quality of treated
water for discharge to the closed sea area and treated water recycling. Tests are now being
carried out there. This paper describes the outline of the test facility composed of several

combinations of processes.
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Fig. 1 Flow sheet for biological treatment system
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Example of Application Bag Filter

(Blast Dust Collection)
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Keiji Kawabuchi
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ANl &

Satoru Koyama

Shinko Pantec has been manufacturing and selling exhaust gas treatment equipment such as
Ton Scrubbers and Air Washers, and in addition to this line of products commenced in 1991
the manufacture and sale of bag filters, dry type dust collectors.

This paper presents the Bag Filter delivered to our Harirha Works in January this year for

use in the blasting equipment.
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Fig. 1 Flow of Bag Filter for blast dust collecting unit
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Photo. 5 Rotary valve, Screw conveyor
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TOPICS
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Telemonitoring system with personal compu-
ter was installed at Tateyamh water purification
plant (Kesennuma city).
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Air swept pulverizer was introduced . from
Jacobson INC. (U.S.), and started marketing
activities. _
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