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The expansion of semiconductor industry knows no limits. The technology of LSI will make

human being very happy.

The key to the development is a creative study by everybody, which yeilds something better
from nothing. This creative study which I call “Higaku” is the essence of the promised

future.
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Table 1 Histry of clean room

Requested cleanliness
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Table 2 Poly Ether Ether Ketone

Level of devices| Type of clean room 0}

level i
o O OO

16 KRAM Conventional type (Man is the largest n
dust generator)

Vertical laminar flow
64 KRAM | 1yoe Class 100 Mechanical property | PEEK | PVC | PVDF | i
1 MRAM . . Class 10 or less Specific gravity g/c.c. 1.30 1.43 1.78 2.17
8 ﬁiﬁ;ﬂrlyfﬁ)ﬁntc;; o (Nothing but wafer be l
4 MRAM kept from dust) Tensile strength kg/cm? 930 500 500 280

Temperature 25 °C. 42 days

1.0f -

0.4

TOC release (mg/nr)

PVC PP | PVDF | PVDF | PFA
(Clean (A) | (C) [(Lining)
PVC)

PEEK

Material
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Fig. 5 TOC release while imprisoning test
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AQUATECH System [CK3 7 IV H U MBER
hoDOHEEEKEELF MY D LADEI

Recovery of Nitric Acid and Sodium Hydroxide
from Alkaline Waste Lequid by AQUATECH System

RS
7 4 A
Takashi Sasaki
¥o82 B =

Masanori Sugisawa

AQUATECH System combining bipolar membrane and general ion exchange membrane has
a good performance to recover acid and base from neutral salt solution.

The recovering technology of nitric acid and hydroflouric acid from stainless steel pickling
liquor was already established using AQUATECH System.

More over, it had comfirmed that this system can be applied to recover potassium hydroxide
and hydroflouric acid from potassium flouride solution on alkylation process in the petro-

chemical industry.

This report describes the technology to recover nitric acid and sodium hydroxide from waste
liquid of nickel-cadmium battery manufacturing process.

This technology is the process which combines 2 compartment cell to separate sodium hydro-
xide and 3 compartment cell to recover nitric acid and sodium hydroxide from sodium nitrate.
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on 2 compartment cell

B3R IHECHITDIKEREI MV v ARY, WHBREESE
TR O BILR

Table 3 Relation of cell efficiency and concentration of
NaOH and HNO; on 3 compartment cell

Concentration | Cell efficiency Concentration of Concentration of Cell efficiency
of recovery NaOH (N) | (%) recovery NaOH (N) recovery HNOj; (N) | (%)
1.6 } 87 1.6 & 3.2 ' 62
6.4 l 65 3.5 & 5.0 | 50
8.4 i 50 5.7 & 7.0 ‘ 40
. ‘ 5 nxo'_; 55 ‘N 9 oNaOIl 16N
) o a [INO; 60N 60[ Ao o
o} \ O [NO: 70N = P =
S ° - ¢
- g s ] &10=
{ . - o 2 o8 BT A Vil 2R
o0 s 1 #9= = \§§ P 2 IR DB
S % | Fig. 10

TNHY T AL NI
DKBIF Y v A
| EEERMEOBMR
Fig. 9
o Relationship between
cell efficiency and
concentration of
NaOH on base loop

Cell efficiency
/
?/

|/

1
Concentration of NaOIF  (Normal)

O ZCCHLHE U 7o i vAwe 13, NaOH-NaNO; 5% 4 2
SEIRIC L > TR 7 v VA U-RSER - U T AT H
bo

CORMEEEHE ORI E LT, BRE Y 7ROF
MR —EERECE L S IE, BREEIEEARY
7 EHHEBEIXETEAL.

FERLAT7 =4 BB E CEET A 0ERS D,
Protonation %475 7= pH % 3 LI FIfRD2 L 5 i pH 3
ERY IEHEESRC, PTHEREIERZ v 7 SRR A T
BEHITIEA Utz

=%, 7Y A VL, 25k FIRRICERERICK
EMZ A5 LD, EIPUKRET TV v 2 BB A 4 —
—7m— X5 LT ONEEA —ETRDOL S ICTHE L
oo BB, BT7AVITHIWE UTKEMFER LSS
i, BREEENMELS, FBHEARIC S \WedEER
b EFAEEL L, AERCIIESGHEEY ST LEFA L)
CFTEY B OTER AR CHElRh A X — Xz,

AEEE T, [ENUKER(LF Y v AR DB % —EIC
Bt AR IR & (L&, K7 -2% INEL
Fro FEUUKER(LT ) v A BRIEBECDWTIE, HE
Bio DWW TER L,

FUNHRR SRR B s L O BIUKRR L - ) v n AR
L, BHHEOMBE TAHY T4 Y ROWTIHEIR
iz, B A i DWTIEEI0RIC =T,

TRREBRAER X AUE, [EINEBRER O RS RE X,
7.4 N2 TS 7o —F, BPUKERF TV v 2 EEK
DEEWEE, 5.7 NTh-to

BIELY T AHY T4 T, FEUKEREF + Y v A
BEHROBENG 5 EEBRFHIRENTHD, 2ok, HIR

Relationship between
oo v v 0] cell efficiency and .J
concentration of

HNOg3 on acid loop

w0

Concentration of HNO;  (Normal)

TR DB E W EEIRIEIMENE WD Z & L4000
5o

—, B LB T A >~ Th, [EINGEEREAKOEEMN
mlind &, BHHRIZT S,

LsL, 7VAY IV ERRT A YR LI-EE, 7
VAV FA Y DEEOENL, b VERORCEELL
2 TkbHT, BREFRCLIOXEhPELS5 25013, H
KERIEF F U v A RO Clk 7 < EUNAERTATR D
FEThDI Ennhb,

COHEHIEK, KBEA A VHABEEAERTLOXMEIET ST
= ¥ ZCHABEOVERE IKERFE A F ¥ M BT 5D
HBRIET 2 I F A4 Y THREOMEED B LB LD TH
%o

Thbb A4 VHERDNIKES A4 v DA, KERE
£ 4 ¥ AT BEOEEE FLIET 200 # L) TH V)
%o

—%, KOBBRICOWTIE, 2FRBEERWWTRNA L
I, BT YDBERECY s TEBENE(LTHI LT
L HEE, BWHAYMROEMRECLHPESEFEOTL
EOEENRHY, 3BEEBWTLRIU LIRS
DRT Y AL LD KOBEEIXFREIND,

SEHEL R WTER T A v Tk, EUESERTA DS E
{7n 5 & BARIREMIS D OKDOBEEERD 35 &0 5 fER
NEHN TIN5,

Z DRI, BXEBCLZKOBEENED L g5
DFHNR, BELOWACLDHKOBEERMOEE L KA
EWIZ LERBTHLDTH S,

—F, 7BV T A TE, BEDUKERET F Y v NEK
DWBENE L 70D L BAREYM D OKOBER NS 5
EWHEERIRE LN TN D,

ORI, BEZOWKC L ZKOBEE MO EE
DFN, BERBEC L DKOBEEI D L& L Kk

10 S 7y ¥y~

Vol. 32 No. 3 (1988/12)




ENWZEAERBTHLDTH D,

Bl EOKBIERC S &OWT, HMER X 508 e,
2B L BWT v H VDWW THERE E1TH o

B2RLEIRC IR L 3EEBECRIT HDBEELED—
HWE RS

BARLBIR AT 5L, 3BHEOERZIEIL,
2HEDOBEBAR L D LIEHEITE N,

O LR, PRECISEAELD L 28K L B,
7 H ) BT e FREHCER TS B 2 L &R LT
Wh,

Tihebb, BIXKEZRIWED2D X5 CHKEHD 5 bk
BFrrYVvrohd b E 4 (NaOH mol / NaOH +
NaNO; mol) %, #7&IThH D, LUiplio TARERKIL,
Be7 v 0 AT2E0MO 7T ENGAMBE A K2 122 LT/ %o
ZLTRERYDIE A IBHL s TUHETIHZ LR D
DT, 2L L TCOBEHRYRILIEBEDLOBHRMELD
LE <R Do

IR LT, RFERC X DHAE T, BRE07E
HEDLHKBIEF ) Yy nExERCPNTAZI LY,
B CH#PHETHL DR ) v L
ZATLESZELITLYD, 3HHETOLERT
BER L TWAHDTHDH, BEEPELSDELT
EHRIROBEN 3 BEOLTUHE Lt
NE BRWDT, 2EHkE 3B|EAHSE
o7’ e RELELULTARF R bDER-TL
* 5,

—fl& LT, EUKER{EF TV v AR E

R ENEBNER 50

L 5T 22+ 385 Combined 7w+ 2 DNWTH
MEF %175, BB 2 28Hk+ 35 Combined 7°w +
ADT V7 —ETRT,

25+ 3=k Combined 7°w + X%, 3 CIRRARNF
I 5 EFIZUwdic NaOH-NaNO, FEW % 2 =ikl 7
B Y BTN, KBRS T Y U LB EREET Y v AR
WL COKRRIEF b Y v 2% [EINT 5, RIT2BHET
SBEELUREERT P Y U AR E SEETABET I LR X
D, KBRIEF T Y v LBHKEHRARCOB L TE& 4% E
355D Th b,

LaL, Zo7etRCBWT, 3B CHAEL LN
TPV Y ABEKIR, BHREINCBCRERE LTt —/5~
Tu—ThHI b, TOHIL, BUEK TR DN, E
5% 50 g/e DR PV v A hk ST BRI TH D,

> TZOWEELY Z DF F CHJIEEAHELTLE
HT X, BERERIVEERLMEE A -TL %,

COMBERBRTAIFERELTUL, 2200FENRELD
Nao

H20
Tank

Rectifier for
2 compartment cell

— Waste
NaOH [%ater

NaNO,| cireulation gy fa Base

B, [EXBRRIEEE D4 45. 0 N ORI DWT, = tank —— f;r;#latmn
Rk + 3 8k & 2 8B+ 3 2k Combined ) ;;2;@; loop .
7 R CHET b " N0 1y ‘ E()H E:Scewew
1) wfiEk+ 3= NaXGs - tank

F9R, H0EL D50 NOKBR{ET Y I ‘gw“
v LR TR R 3 | L Y BT B
BED EHFHRIL 50 % ThH, ZOHE 2 compartment cell
SEE OAT UEA 175 DT, BWIHHFEI
49.5 % THh %,
2) 2=+ 3= Combined 7w+ x = =

BTELD5.0 NOKRRIET PV v LW tnk ot conral Sl for 10
% 2 SIETEIRT 5 B4 OBHAHRIL 70 % o tank
Tdhbo

3EIKILL V5.0 NOKRRILF F Y v n#E st
R & TR % B § 2 & OB RFhRIL, circultion Base
BI1THRLIEED 50 % THbo B = clreulation

2 ERIC & B AHEI: 20HHED 70 %, HNO, oo oo |l
SEHB X HAUBREISUEED 30 % Th — bvers ER| Pl Recovry
HDT, &L LTOERDRIL, NaNO, cicuation "‘NQF;-‘HNU‘E NaOH va0i1 | base

Desalted
(70 [ )+ (50 3 ) =64 % ol 1_4—3[4

LD, HRNE+ 3EEBERENTHAIC I,
5. 2Ei*%E+ 3 =% Combined Yo+
Z D&t
ANz LD 223k + 3= Com-
bined 7°w -+ 2%, HFE+ =L W EF

E AR R

3 compartment cell

Recovery

2 Zmk+ 34981k Combined 7" X7 v —
Fig. 11 Flow diagram of 2 compartment cell + 3 compartment cell combined
process

Vol. 32 No. 3 (1988/12)

SR 7 v F o — £ 11




H:0 for add- Dilute  Conc Dilte  Conc  Dilute
il]g to base loop loop loop loop loop )
circulation At C tAtY C +Ar C
tank H.0 NaNQ;, H:0 NaNO;, H.0
Waste water
Desalted water
NaNO. - — [ Desaled water | — . N )
NaOH‘h—.’| 2 compartment 3 compartment JIHI\O.,I Anode NO; NOs NO; Cathode
Na' Na* Na*
Initial liquid 4 4 )
for acid loop NaNOs NaNO NaNOs
NaOll A : Anion membrane C: Cation membrane
Na

E12H BUERZEREARLCBED 7 n—
Fig. 12 Flow diagram for recycling desalted water

H:0 for Add-
ing to base
circulation

Waste | Water

NaNO3; 9 P y
NaOH il 2 compartment H 3 compartment

Desalted water

B14H EDEHHLLBEED7 v~
Fig. 14 Flow diagram for using ED

FPE L, BRRCTRT &5 CiiiERE, 7y V1E
BR Y 7 ~NEEHCEAT B KPR A YDA =¥ » VI
LUCHBET A HETH D, ZOFEXRIATIVUE, R
F P U v AERAREB IR,

LaL, BN 5MEMETE KRBT F Y v 2R
TEERF LU Y LS ENDHZ LT B D, MRnbox
RDOLBEESIITREUTH Do

ok, ZOMBERBETSIDIC, K7 v AL hbE
BBGEAESEER CITED KT ¥BATIHE
Nbb, BI3REDDEH, H4RCEDAERL R
D7 v —~%ERTo

B3R ETLACEDIE, 7oA vXHEE T4
THE LA DL Z I L VRSN, ERERYEET
BRI OREERF PV Y MXGEER A A v EF Y T A A
F VISEEX N, FBA A VILEEAINE | X 0T bR, T
FU WAL VIERBBAINE E DT BIS, ELTEAT
= AR & A v AR R s U T B 7
A ~BETH, FLTHBRAA Y& T P T AfF D
HALUTHERF Y v 2 2BEIND,

B13H HEHAED
Fig. 13 ED for desalination

ZDX A YEREEARE ODED YR AICEHAT
HrrickY, BEEPOMERF MY v Ak 3EE
TDA =¥ % METH D FEERRCBE IS5
EMTEDLHDT, R PV v L DRANOH %
BES Z EMTE B,

BEnkd/a7raw 2%ilierl LI LD RERY

BSERALSOEI T EFEENOE Db 7 7~ X F
LB TZ HEM & UTHEL T I

ED e
. for aid op 6. A7otROEE
= (1) 2% X HEPUKRRET T Y v 2 ORE
CF —{xeor] i3, 8.4 NThbo

(2) 3 H|ILIC X AEIPUKER(EF TV v 2k L O
BORESEEL, £45.7 N&7.4 NTH 5.
(8) 2L IBHEAYEETH L 2FEOLHNE
RN N, - C, NaOH-NaNOjg FEik % JLHE 3
HESIHIETAEY LT, £ TOH%Y 3BETL
HAETHLOL, 2BETHT VY 21T 28I 3
RETUBEITH, 2=+ 3=k Combined 7=
w ZDHHIEIEHICEFITH Bo
(4) BiEWEROREERF F Y v aRRACHH I TLE
5l ML, WREEEBIAY O A=Y v VK
L, THY TAyDOEAKE UTHAT A HED,
EDAEATAHZ LR LVBRTE Do
t 9 U
Bipolar A FIH LKL LT, SO CAETIE
PEBRR s D OTE 7 v BREIRERINIE, $ T Lo E/o
BHCFEERD 7 VE M ETERTETS, 7o{bp Vv a
B HD 7 v R, KERIED Vv L OBEINEN LY LT
Who
& bic4mE, NaOH-NaNOg g H HKER{EF T Y v &
LR A M AN S L T A I E 5 oo
L% 0 k5 I3 iz EBE % £5-D Bipolar f&% Fi) F
LBl o BUNE#HIL, WAWARSBBWTHEX
N2Z L RBRFTHLEDTH D,

19 M7 7Y F o5

Vol. 32 No. 3 (1988/12)




ZIMEN 5 ARIC K SFRABIORNFBE

Ultrafiltration of Organic-solvents
by Porous Glass Membrane

BiTPRFEA

ZA)
Tatsuo Hara

Controlled-pore silica glass membrane and its module have bzen developed for Ultrafiltration
process of organic-solvents. The accumulated silicagel layer in the pore of glass was found
to play an important role in the classification of membranes. The module constructed by
inorganic-seal was durable to organic-solvents in the long-term performance test.
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Introduction of New Program from FRYMA
— FRYTHERM & CoBall-Mill MS-100 —

ULl s 2 3
& O+
Toichi Taniguchi

New program FRYTHERM and CoBall-Mill MS-100, from FRYMA, CH., is introduced.
FRYTHERM is a new type of a scraped-surface heat exchanger, and its most outstanding
feature is the multitude of annular' product chambers. FRYTHERM is suitable for heat ex-
change of viscous and pasty products, especially the viscosity of those tends to change during
heating or cooling. FRYTHERM is also applied to the crystallization of viscous products.
CoBall-Mill, annular type stirrer beads mill for ultra-fine grinding and dispersing has been
getting reputation in Japanese market also. MS-100 is newly designed along the same lines on
the other units in the MS-12~65 range with a slight but very significant difference; the grind-
ing vessel is arranged horizontally for easier handling.
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fable 1 Technical Date on FRYTHERM

Effective heat- Drive Dimensions (cm)
Type exchange surface| capacity ] ]
(m2) (ew) Leng. X Wid. X Heig.
SWT- 7 0.7 3.7 86 X 65 X 135
SWT-15 1.5 5.5 86 X 656 X 135
SWT-30 3 7.5 115 X 80 X 170
5B E1
SWT-60 6 11 140 X 90 X 180 Photo 1
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® pump
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5K 7)Y —~LOEAGE
Fig. 5 Usage of FRYTHERM
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Cooling in circulation
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Table 2 Comparison of conventional method vs FRYTHERM

Batch size j 400 ¢ | 1300 ¢ 2400 2
Processing VME-400 VME-1300 VME-240

method VME-400 +SWT-15’VME'1300 +SWT-30]VME-2400 sy T g
Total . 1 hour | . 3 hours| 1 hour | 5 hours| 1 hour

manufacturing mins.

time 40 mins. | 0 mins.| 15 mins.| 10 mins.| 15 mins
Comparison 1 | 1/2 l 1 1/3 1 1/4
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Fig. 6 Schematic CoBall-Mill MS-100
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PVCEAG®# OB MR
How to Improve the Efficiency
of PVC Polymerizers

UEYEHER HRE—
Toshio Shinkai

With the recent trend for the larger-sized fascilities of Polyvinyl Chloride Resin the capacity
of polymerizer has also increased, but this has brought about some problems to dissolve in
connection with the best removal of the heat generated by reaction. ‘

This paper describes how to improve the heat transfer efficiency and how to calculate
the stress for the inner jacket construction which is the most efficient in the heat transfer.
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Table 1 Improvement of heat transfer coefficient

Coeffi- |
cient ' Items Method
his Prevention of Application of electro-
scaling of polymer | polishing
Shape of internal parts
Cleaning of inner surface
hw Reduction of Adoption of high tensile
wallthickness strength steel
Improvement of jacket
ho Increase in velosity| construction
of cooling water
hos Prevention of Adoption of 3 layer
scaling and rusting | clad steel

Plating on inner surface

Electro - polishing

Mechanical surface finish

-\/"‘\-—fvv’\,-w\r

TS

#150+ EP

#150 Buffing

WMWWWM

2300+ EP

82 REiL b HE

Fig. 2 Comparison of surface {inish
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I of jacket
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Fig. 3 Quik opening manhole
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1D. of shell jacket : 3 800 gm
\ Pitch of spiral baffle : 600 mn
\ Flow rate : Qkg/h
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Pressure drop per water pass length of 10 m (%n%/ 10m)
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Fig. 4 Influence of the gap between spiral baffle and vessel wal
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Sec VIII| 7 ¥ DFEHEERL L TO 3 ~ FREE INT-E
BRI EHEIND, FRAMECBE L ThHEDHR
THBERMNE D FEIR N DOE B E 5 DA F AR E
HHEL T HFERTH D, BETIE[IIS G3115 - SPVE0 |
TGRSR TR WTHBEBREAETI®T 75y
M R7FryvE) ORFRI JuiBEaE T — v,
T o FEIMEUWETE B X 51T/ - 7no BURIREERZIT R
T LT - Bl & o BVEE Bk 0 B BRI .
D, BELLBEOERFEDEWENTEER R - 720

B 2~ PRI THERAREXRET 28413, #)
BB OBIROEH TORBEWM VSR EIF T2 2 R8T
DM, FLWEEC L ) EEERE 2 REHCIRD 8
CEMMTED, BRI FOEHEETH Do KFKDESS
ek (RMEIA) OWEIZEID R4 7 VkOHE b 8-
HEHKAOEHEERT, AR v 7o P& LD
»5Bo
EARONEEEER E NI » 7 v PIRTHHEL, 7
DHAIRRIC & AEREED 2D, EEME & L TOREES .
o VIROFEBRERIED THETE B, R F VR
HEBRE A EHIK D thiEy 1 UiEEMged E e& s LQ

Vol. 32 No. 3 (1988/12)

i A ) £



P =0.14 kg/mn?

— Fs Fy
Fy Al V(r Fy
et S T2 [ '
) 7 %" K Shell of inner jacket
% _ \;/ Partition plate
Py - - .
—] | Characteristics
I:) O Youngs modulus
,_s_,coy,’——z . ~ — E=1.95%104 kg/mm?2
L 37 . T T\ Shell tank Poisson’s ratio v=0.3
- P fay = 1640 =9 = Allowable stress
\ / © =g b Rar = 1649 Gae=12.5 kg/mm?
- ""'“"'dz - 2560 Rar= 1680 t 1'!‘22 (SM50B)
1 7(__ N Y
?Rwr 7 ETR AEY~ 7y MEEOHERE
= Fig. 7 State of load for the inner jacket construction
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Fig. 6 Deformation and bending moment of a cylindrical HICR ET O ORICER ¥ 2 HE R « mm G U

shell by a load uniformly distributed along a circular
section
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B3I K AR~ POIRHE
Table 3 Stress table of inner jacket

Longitudinal stress Circumferential stress
kg/mm?2 ) kg/mm?
Attached Middle portion Attgchedf Middle. portion
portion of between portion o between
pa;lt:éleon partition plates p a;f;leon partition pletes
Shell tank |
Bending | 3.99¢2 — 1.2009 | -
Membrane{  3.80GD|  3.808D | 64500  —
Total 7.99 — 765 | -
Shell i 3
inner jacket t ‘
Bending | 3.092 152 | 0,93 (.46
Membrane; 3. 801D 3.806D 6. 669 6. 6860
Total 6. 89 5.32 i 7.59 | 7.14

Note : Epuation No. for stress calculation shown in ( ).

Cladding material B Base metal
“ Cladding material
%
Inside Outside

$£8R 38r7vy V@l
Fig. 8 3 layer clad steel
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HEL T2 00MEBMEOHBITZIL Do
2. 3.2 #vxOET

BHK OFGE % B bz THIEd 255k & LTCRIE
DIBZ Ty FEROBBEDIING, Yeiy FREK A v
XFEMET MBI TL D, RO WRE R A v ¥ B%
BOHIDBERA v FBIC LD NI 2y 3 REF BB,
NifxvaEGLt o XRCREDABRF PI VA RE
DETHEBEAZE 00~100 *CLBEEH L AN DK Y
ERTHIECIVEB NI N ETHD EEREA o *
M ARERRCR LT OB O A TH—RBEENRES
N, ¥, BEREDBENTEDLD, BEEDY + 7
v FEHAD 2 v X BETCETH5HETH b0 A v FHIT
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HET 7 At —| B —| Kl — B

—| K |— - A —| KO

ThBMN, TRk vy %BrE-D00E (EihiExk)
MEETH A0, BRE~D 2 v ¥ BT ESKE
Bo

B4R CEARBIER

Table 4 Comparison of heat transfer coefficient

Conventional Improved type | Improved type
type 4 ®)
Description Shell tank with | Shell tank of Inner jacket
spiral baffle high tensile with Ni-plating
jacket strength. steel
and thin cladding|
Shell tank
Material Sus+spvae) | SUSHSEVEY | sus+spv3e)
Clad steel {3 layer clad steel Clad steel
Thickness (mm) 25(3+22) 19(1. 5-+17+0.5) 9(2+7)
Corrosion allowance
pa 1.0 0 0
Fouling resistance on
inside of shell: hia oo ) oo
kecal/m2hr°C
Film coefficient of fluid
inside shell: hi 2850 2850 2850
kcal/m2hr°C
Resistance of el yoC: 1400 1800 3310
Film coefficient of fluid
outside shell : ho 4000 4000 4000
keal/m2hr°C
Fouling resistance on
outside of shell : hos 2500 10000 10 000
keal/m2hr°C
Overall heat_transfer
coefficient: U 583 796 997
kcal/m2hr°C

FEHD 2 v FEEFEIZ 30 p BETHS LELDNDB,
BEEROETHEC L VIIEDORELXEH Z &N TE %,
3. HREGREREHOFHE

BIRE  CTRAREREDEEHF R DWW TNz, EB
DEREC 57 » T4 DHIMRE A ERE L n ot HEUEE
WLTWL Z ek s, 100 m8 DEEI BT DERME
BEWEN R A B B0

o f¥skE

cEHEENZ 7 v PO

o ¥ » 7 v DA
D3DODr —REDOWC UEE BERLCELIRCE LD
7o
3 U

PV CEAKOBRAMBEDOREFEOEEE DY &
UCERHBIEADT 7’u —F 2RIt AV v 7 v v
RILBERE OWER VRS A E <, RSB HRNR
b BN, WMERTCEINARY BEBELTEHRD, F
ERHDERFEDE 2 HIEOW TR AR IER 4 % 70

CEAEOHEFZ PV CESBOL AR BT, RGHEERiT
HBFOMETHY, TADHRHYLTLEERL D EEZLT
Who

(BEXE)

1) #g7 7 v F7~538, Vol. 24, No.2 (1980), p. 8~p. 13

2) S. Timoschenko ‘“Theory of Plates and Shells”’ McGraw-
Hill (1940) Chapter XI.

3) MATER : [BEEMD-&] (1985) HEE
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Instrument System Utilized CPU for Batch Process Plant

U735 v MR
g (]

]’
Shuji Noguchi

Recently, batch process plants, which can be accepteble for diversifing needs from customers
in chemical, pharmaceutical and food industries, are moe popular than continuas process plants

being suitable for larger amount of production.

We have successfully constructed many these multi purpose batch process plants using
special control system with a micro or mini computer. To save manpower and to improve
uniformity and yeald of the products, the moot suitable control system of the multi purpose
plant shoald be selected. This report covers a few example of contlol system with a conputar

we have experienced.

¥ A M &

TSRS & D E CREITELLELL, FRILRE
WEBRLELO R THREREZ IR I AT IUER Btk
BEL % B

b3S, BEES, AFREofBLE T, HEHigihE
7ut A TCORBVREBEEND, ZHET 5=~
29 BLELFEEENEBITLOOHHLEIATH D,

LrtHxnTHh  NEE 7T Y PR WTIE, 0k
5B FBEEBRRBON v F IR ATHLT LMS
{, FHERBWTHA v~ & — GEBEHNE) D% 1L,
BEoBH—t, HEEORLYEH 5 0L REELERD
B, »ORBNREETEHIRChiz s Tnbicd, kD
BV 7UBEEO7 Fu S E IR T E R\ Z &M
LIELED Bo - TEEYR 7 22 BRT5 ELTCPU
ERESELFIBL, BETERA= ~XCELTHDHON
HRTH 5o
. EADOE =

BEDEZARC LD LFTER ST, HEIRTWD
B, FORTHWbPET » A7 IHVERINIE(NE
THRERWTR, E2EBTHHIRGERERSZ BN/
EBEREARRCARD, RBRERDERBHFELCHAT HH
FEREIRZCEENRS W, AMERNTIX

(1) 7 3 R FDBEEHBLE
@) HizeH LEEBEEHE & Do LIRE
(3) BTN TERNTERLES L,

HEHHLIEENEHREN T/INTETH 5o RFITE
MR AR (BUGHE, S8, BER L) 247
TEELCZOMIER Y 7%2BERB L, ThbiESHICHE
RT3 EMEISR 7T b (INVFR-RR7F VT E
FEENTWD) TEHREEIEEENTONT WS,

O FEOERSEER, M2 X5HEROBEFEN
PEEE D, BRER Y I X FORENERER L 0IERAL

FTENEREWHARSEET DL, Z0—F TH%E:
&EBEIRE & OO LR RBDIRBICE DE CERT b
HT 5, WRAGEaTE FAXEERRE) BgEiif
B, £ERBLADIEE32H 5.

5 LN AL v, BEEENLE & 505 & EE
B0 Ko, EBEEEENO REI D THOL]R
M, BERMEL WS ETHOFETE (RE(bETEE, B
BT X B LEALIC I TR WRIMIE D7 A8 5 T B,
Lnl, BEDOa2 Y a—RZYRAT AERORBILD X
L, INVFNR—RRTFYFDEEYRT LILEW
Y, PA (vt~ A-v3¥), FA (777
JeF P A=—va ) OBAR LY, £EREOERS]
ENCEEY 5, ERTEAEAENEFERLOLL,
EIAHEGEAEZ 272 ) OFREIC b5 T, 22—
YRTLANRREBETCH LI IR STE T,

Lirl, EfE77 Y 1R, 24t a{bdEA TW 5
TET7SYFPERRD, vk 7 —~DRIDLESE
BT AT IANIDEEY Y R7 LU E A{LA
B LIRBR LT 27\

KLz ¥a— ZHIE GHEEHE=7 « ¥ 2 vEHD
DOEE L, YA ATECPUFBEHHEY x 7 11
DEBEERBNT %o
2 #l & E B
2.1 ZFradHEfeEs « 2l
1) 77 wu 748 (Analog control)

SR EFGEE LTHID, ZhEEsRo 7 e .
FEEEE (ETATHER &> TRELT, BEH:
AEREE L THITELDTH 5,

2) ¥4 v xvgl# (Digital control)

HAELHE L UCHBCRlY, Zhe 74 92 n:
BEBBC YL s CUBLTHITEL0TH D, B
FEDld, TrerBCERTIEERSICENERD]
IR E CHEETHR-VE —-BRETH D, EXES?
1 RERT,

g1 X FqIaNVEHOER
Table 1 Factor of digital control

An object | Analog system—Conversion—Digital system — Conversion —> Analog system

Time
Data

| Continuity time Sampler Separation time Electrode holder Continuity time
; Analog value

A/D Digital value D/A Analog value
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A/D. D/A, & Communication interfuce |

: -l Mini computer

| CPU. A/D. D/A & Communication interface

Analog N
controller

) Signat
converter |

Analog
controller

Signal
converter | .

SCR v
controller
- SPC (Set Point Control)

#1E SPC, DDC Y A7 ALK
Fig. 1 SPC, DDC System formation

2. 2 EHEREHIE

SHEHE A F\ 7o G504 ST 4148 (Computer control)
EWvn, FON~TEROESF»BSTBHE, SPCED
DC&in5b,

1) SPC (Set point control)

REEH &R, HEMIEA 5 TE RBAERE, &
B X s THUHEL, 7Fu ¥ 7 4 X VATHHOHK
EEYHHTHIER(T bbb, PXAr—Fayir-)
T, BEWAERYBAWA0T, EEEHE (Supervisory
computer control) S CC & HFHEN Do
2) DDC (Direct digital control)

EET 4 YA VEEH LR, HERAEE T 2R
AR LCEAT AL T, FER0 T — 2 0E
REOBEENTHIOEXFAL T, SHOHEERE*ER
72 (Scanning) L, &4 AT 5BEHIEHSTI LT
&b, HHEOT7 e SHEEHEY 1 BOHERTRITIES
HRThH Do
3) SEHBEREAFTERNEY X7 A

v A a2y o —EExHnk, 8 ~50 v—TEAD
DDCi, 3=av%#A\WkSPCEEE&LERLDT,
AN THREAR ETEE, AHCHERASINSLDTH
Do

BE1RRIOUCE2HCERNERT,

3. & € L
3. 1 KBIFHEHE (Computer)

BEEGHETEBWRNT, Y27 LADERTERR
FTEETLHDORMHIND, FEFHDOLI KAV 74~
BT HED & XX, WEREFRZI TNy 77 9 7E1LT
FERY 2BELEBLL TR DOBBE TS D,

3. 2 HEHEHE (Mini computer)

77 Y F OERICHABDND LD, HLIRIDI IR
T, PR RAAFER LR EN, N F TSV T Y~
(Multiplexer) Tz# (Scanning) LT, A/DZE#il,
FECRENELZ LT,hDE, D/AF#H LEERTHS
Thd, 1H4D09 Y FVEBRRFSEL ETHEE
RoTkY, HE7 VT Y XA LHHERD D,

DDC (Direct Digital Control)

9 SCR
controller

B2l HEBREFEREY 27 5
Fig. 2 Distributed total process
control system

(1) DDC (Direct Digital Control) &3 5.

(2) ZBHOREEDORER LB OEE) / FILEIER &
DY —r v AE|HE

(8 =BALHIE, BIEY FIHL LR OHEHIE

4) ZEOT ~ AEHAHELLE L THHEEHSA
HE=3

(6) 4ETE SREERY), EEEHE

RECHNBNS,
3. 3 JBIEtEH# (Micro computer)

8~ 32 V—TRREONEMNFEET, PEEEMOES
TR U, DBRIEHE Y 2 7 A LT, B O/NE
HEMO LA, TEAL LN E PR EEY S
WTHEBREERLCRD, BREHEY X7 4 LA TH
%0

HEE X R OWEGEIBEINS KT, FROD
DCIXYWEFEELDLNS,

<f7uavyea—xiE, DDCHEHREDLTEL,
kD7 Fu FHBTIBREDOW BREBDZ ENTX
s o e ER IS TR B FEST 5,

1) 72— —~DEBERE
Ry FEBERETY — 7 ¥ AOEFTIC & & i<
FA—R—DERLXYERIND 2 &R
(2) el mriOREEEIE
DIERFHOKRE N7 7 & X
(B FEFTHHE
SEBBRTHOMETHORN7 7 &R
(4) AUy, AREHHEEFSHEOFRNES

& OEERBENTIREL 72 5o

¥, B—V—7THDY vV~ a2 +r—F —(Single
loop computer controller) 734 %743, ZIUTERREDEIK
Ay, BELERE CXAVWARENORE, EhHE
T, HibEl, BAgcEH, WAy~ 7Y 28 ey
7 AREEEERY) RECFWTRERETCEHENS

2 Tz 7 v ¥ 7 —ER
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BNTELRDELLFERLTWSCPUEHHED—DT

R101 P T
S10l ) t
2003 mreolute value signal —— :
] 202
0 ] ::5::;] Deviation value signal—»{ :
= e (204 Wailtime alarm signal ———s I
—— (1205 Error alarm signal ————>{ |
= N0L
IT |
L U0 '
PLP2 G BUBBABD g 034 |
+F (Kos2A) W g 035 | Esermaldrie for patem select '
il H RONB) ] To TRAL d pusd : 1
N converter @ 33 037 1
nn +A 15+ g 040 I
NI B Process value B 16 TN |
W3 _ 4C 210 4+ Trogran pattern controlier i
m }L 2 Manipulated value 4Dy b oo Tlom i patlem e . 0 Ren . .
13 . P External drive
20 - 38G————(31 Stup |
< 100 + <= b | ActoV i 19 29 032 Rm} for program actun T -
< x SifS P coordinater N 18 10 033 ADV i Operating switch with lamp
Pla 97 = | ow Out [T
b = ! Qu1 - w2 b17 - +coM 41 L) )
I bib +d 12 16 COM 1
22 —g Ea’f_‘-" BRUNSETES 432 h
¢ Jdr
TR o delsf | YT L I i
_ 3 Pax| | Pmx [ —omim 1
5 |TVX Alarm setter | * ; g9 S1 2o Wi e 122 Const 1
9 04 1 —1 K1) pot 13y 0103 Man Stat
o |1 eop [} 0104 Bura i
. ! H- - 0105 End I
Niot i 5 & 0105 Lok X
- 7 = o {Programmable
0111 controller)
i s Tie sl ———> '
= 5 ime signa
L & HE o !
' . e -
4 s 0120 T10 i 1 Do
]
i i 1 !
It [} (3]
[N )1
t 1
14 r
11 L
A\ 'I 1 '\
TICY TICY
M
esonde T i 100w
F4E TICA-101 EBEHRN
Fig. 4 TICA-101 connection diagram ] l
T Il-
3 < o N t
7, HUICDNTNDe By 77 merier o N
N . aale! aterial tank 1
Wik, ¥y=ryy— (Fuirsxrrarin—s-), ! E !
. S, 2 a N e . _ b ! 1
TRm7 7 ARERRELMEEY, BiitHEBERY X7 A - P -
1 u 3
N In] * = = ~
ERERTHIENFRETH D, YHNERTE 7T i i
1
1
1

%o
4 - MREOSS Y FACPUMNMHAE
4.1

e
TRITLNRA—2 I MPA~-5—+FO55TT
rarro—-3— (=4 vH-)
EEGHENRELFTDY R 7 L ThH DA, EESETIT
T ERAIRETH B,
aYbr-7-REEHE R ->, PIDERBEEN
LTRD, ZNk 77w 7 ADMHE ERENAEDOy —»r >
- LV BEIRLUTEBHEETI LD TH %o
SRBEE 7 v+ AT RFAREIRIE N, BELEE
HIEIETE IR\ Tedb ¥ CHESHHNREEETH B0,
MMy — 7 v 2 L OBREFTRETH Y, BAECIER
BMEDO7 R 77 nBRBEREIND. & - TREERD
FeeR= FBELBNT ARV~ 3 ¥ I X 240 29
, BEDTIV MHILIEE LR Ve L LEBEEEENS
WEC IR TH B2, BHR7T v RDEEMLCIL2
~ VI CTEBIRT 204 —Flb 25D L BEbiLs,
FAAEZEIR e~y — 1, 4R TICA-101 EBj
EGN, E2RIUS T ARR -V RIVY —r Y BT
K&, EIKRRT A - ZRELENT 5,
4. 2 Y- arbn—-5—-+70452 700
vha—5— (= rH-)

To mixing tank

1FL

Citculatingpump for cooling Transferpump for reactantligid

#EI® vu—v~—}
Fig. 3 Flowsheet

BEOY Y IV —~7 a2y v R mF—by —rH —%
EFROCEEL, 7exx§fliiy vy I vv—sav e
— 7 —T, TEBHEERY ~ 7>y —Tk, RESHELES
HETD2LDTH B,

Al S Gl e Al 2YN: - ¥
BEEDI N ~ FHIE BN T D70, om0 RE % b
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WL, 2~ PRAE, BEAELITO.
ZDYART LN, YV ITvNv—7arinr
-7 — OEBECHIRINR S B DT, < vF -
R 77 v FPAGEHATAESIE, ROMD
B, UEEBORCHEERE R BEND
o LWNLIESED 7 Fm 7/ FRTiEEL BN
WEERHIEE A M eSS 2 & ASATRE
BB

WRARME, FHER, Y~ Y —DA— TR
OEDY 7 + OEBMICE B 2 HLBHA S
:% 60

EHERGEM S BREhE 77 ~ F TOM
18N T %o

) Y AT LEEE
EiBre—~vy—trRRTLOIE, Y7
e—Farytu~ 5~ 3 & (XIC-101,
IQCA-102, TICA-103)&, BiEEEP I Do
a2y itr~75~— 2 & (PICA-104, TICA-
Bk —r vy —LiESEE, 288, T
HE), ERTEHEBEOBIRYAREC LD
YT BHo

Yy =T ar e -5 —OIEE &
T XICA-101 oEfR IO Y7 1rv 27
6K XICA-101 MEBHIHBEERC
2—F e~ FRIOF~2Y—1+%ETH
TR

) FREIH L
FISRERC X D, FBEE S EERERE

B2 KR FTUSTEANRR-VYBROY TV ARERR
Table 2 Program pattern and setting chart

NEEHREEY S 2, FABEENFEOROE i
& DT B, A&~ VMEFR X VFEM KD, Kk
TEEEN T X VIR kD B FAENCIE, EiEH
pm) AR EIND, HRHEHAEREY KT 5.

"3 K NTAE-BE

able 3 Parameter setting example

Jvekao—-5— (PC)

(BH®EYI NI =7

Patern No. 05|
! i : i i N
120°C : ! ! ' i ! !
7 ' i H ¢ | H 1 B
1 1 i I !
' ! | 1 h [ i
100 — 1 H } ! \ ) : B
: : - ; : i i
n 1 ! : : i ! 1
1 H ' | ! | ! 7
i ; ; i ! : '
- 1 1 [l i I n
t 1 i ! '
1 t H N i i t
) ! : H H ] ]
- ) ; 1 ! § ! 1 .
i 1 1 i 1 1
' H ' ! H | !
1/ v + & 0 1 RS
1 1 1 r N
0 ' ; ; i i | i
0 (%) T I ]
Step No. T [ 2 3 | 4 5 6 [ 7 8
Set value |C 60 60 100 110 110 80 80 25
Setting time B 20 40 30 30 90 60 40 40
PID constants 1 2 1 4 4 1 5 1
Qutput limitter 1 I 1 1 1 1 1 1
Absolute value signal 3 5 3 3 3 3 6 3
Deviation value signat 3 1 3 2 1 2 2 3
Real temperature
compensation range 8 3 3 3 3 3 3 3
To repeat
Time signal 1. 9 9 9 9 9 0 0 0
Time signal 2. 0 0 0 0 0 [4} 0 [1}
Time signal 3. 0 0 0 0 0 9 9 9
Time signal 4. 0 0 0 0 0 0 0 0
Time signal 5. 0 0 0 0 0 0 0 0
Time signal 6. 0 0 0 0 0 0 9 0
Time signal 7. 0 0 0 0 0 0 0 0
Time signal 8. 0 0 0 0 0 0 0 0
Time signal 9. 0 0 0 0 0 0 0 0
Time signal 10. 1] 0 0 0 0 0 0 0
4. 3 AA3IYEa2—%2— (svaY) +7RITITTN

PMX-98753)

WHMEDOY 7tV 2 7IRED, Y aVvEFERLED
Y1rr~NVYRT AT, flEE eSS s vy be—
7~ (PC) T, BEHBIOEESEINRY 2 TF5 DT
BB SlIHEE T w7 rayitue~5~DOPID

to. o1 |
Absolute Deviation . Mi
PID constants ho;:a: value value ’Sl;’mﬁ 1n
signal (°C) | signal (°C)| S'8"® | Hr
P (%)| rn |aer® L (%)[H(%)| A1 | Az | Dy | Dz | ON | OFF
5| 0.5 3.0] o.0f00.0| 00| 9| 5| s T‘"""""'"i
' ]
0 | 40| 0.7] 20{980( 10| 00| 7 | 7 ; i
E ; Tilling material
1
10 1.0| 1.5| 5.0(95.0] 120 115 10 10 Vateral i l
10 0.5| 1.5{10.090.0| 130} 125| 15 15 E
1 SFL
10 4.0 1.5 65 55
85 7%
M
. All ON
All OFF
Real temperature orw| Sensor correction
ompensation range 3CC) S 0.0 1BL
Naiting time Output variation
et value 10 | rate %) 40.0 g5 T~ -}
Fig. 5 Flow sheet
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— .S gt_\_zil\_e_ I:(’-r-rP ] ---~ Alarm for reactor kW
e station [ Revolution : N_,|Singleloop)_ ___ >Signal for reaction end~
E ! I..-..If’l‘l”ﬁ-? controller | __Signal for reaction start
: P S
! L i T !
‘ ! { PC
Slr:eed ' ! (Programmable contoller)
changer '
ETemperature
E
E
Reactor
1
1
]
) S |
HIEE R ETREDS, ~var 1l PCXxnofgHE

METBETI6N — 7RRED Y — 7 v R &5 HEE LT,
BEHCEEEOEWERIEY A7 2 2B T5 I LRT
XD, NV AIVEIDEHECENTS, B, ARMERK
DF —x2uaXy IS fTib, 7 —£7 4 X 71k, MS-DOS
D7y AMELTHATETSY, Tl —¥ET, HE
7ar s Lk ERL, ETLTELEDI L NITE D,
BB w7y~ —ANORRIE, NV FT
(B L EEET — 2RV D T5H7e7 5 6) il
BrlAZELTY AT LICHAL, AR TIE—LEN
frawy FRTMELTWADT, %< OHEHIEKEESEE
A—@&CHERTES R Y, ERECTEHENE V.

4 4 HBBEHECZTA

HASEG) 8 CENTUM, YEWPACK - I~ v
z(BRE TDCS REFEINDEHEY X F LT, <D
HiEvr bbb, FHEOCELFERELBLER ALY AT LT
» 5o SHHEIIL, HEEEEE (Micro computer) ITfF
L, 8~ 32 Vv—70PID##HE, ¥—r 24k X

CRT. Keybord Communication

Revolution (tpm)

r—— P=KN T=P07 (k)

POS [~ === = ==

Control for power constant
/ / Q=P03 (C) — N=P06 (rpm)
P04 j~- Q=PI13(C)~ T PO8: Reaction end
ot P05} Temperature of reactor (C)
Start Torque P02 P13
Torque P01

¥6H XICA-101 [EEEEHIEIRESX
Fig. 6 XICA-101 Conceptual drawing for rpm control

CEBE7 Fv X MENABRET, BETREY 7ty 27
DE ETESE 7w XFDDChrb, £BH, Z5ELEE
DRy F7u RBCECRIELFREINTN S,

YRT AR, ARVv—va YRS 4y JEES
XL, ¥y~ Y RKBHETC, 7—F¥Y—1, ¥=a7
WV 7 Y27 —RBTDHDBEY —VHREEINTEDY,
BICEFM R AN R TS, LY 7+ = 7 DER,
EENBRE ThBo ElchrBigen0 T, —5F CHEls, -
FTCHEEND ZERERGERD, A7+ v ROEHRD
723 fTA %0

IO I ADEREIR, BERT FAYRMHESTLZ
Z&TC, INHEELFEORRERER L OBIFEORE
D7 o T,

7 FEANRY R VEBE S, e X OBMERIRECE D2
TITH 4T, YRTFLDT IV r =Y a ¥y 20—V
ERHTERTE %o

BAEv 7 L7 ~XiT, 4itE PMX-08 & 48 %
HEY X7 D70 —%RT. ¥z, B9, 10RCHEE

1
interface unit :
LIJ Printer !
i ————— .} i
= om| e/ —) ] Host computer
Bus : % or network
: Personal computer Q CR1
- - I Kevhoard
Bus communi- Amnunciator
-cation fanction function I 1 l Printer
____________________________ , Operating & moni- interface
. . | -toring part
S
function i
: 1 ' Coutrol panel Printer
1
- t | ol C
Feedhack con- Sequence con- ' ;o I [Sequencer | Cantollr J{Istrument | |
-trol function Arol Iunclmn ! ] 1 Graphic
! ! p ! terminal
1
Tt & Toput & : Lo
nput & II npul § —u 1 I
! | .
output card output card : I i Process | ﬂ Floppy disk
Anzlog _ Digital » : ;
e = =5 !
‘Loop display @ |
Hunit ﬁ ) Hard disk
Recorder Annunciator lamp I
Signal 1
converter Process control part
Switch P4

1
1
Distributed process control system ;

B8E vRFLT7E—K
Fig. 8 System flow drawing

PMX-98

Vol. 32 No. 8 (1988/12)

M7 7Y FT

~ R 3



XICA-101
Data sheet for single loop controller

Data name Remarks

X1 Input rpm (xpm)

Normal

Analog X2 Input torque (kgm)

X3 Input reactor temp. (C)

input X4 Delay signal to torque (kgm)

Controller set 1:0'1 I\fo. 1 setting torque 3.00
Output tracking mode P02 | No.2 setting torque 13.80
P03 No. 1 setting temp. 265.00
Deley signal to torque P04 No. 1 setting rpm 15.00
(X2—delay—X4) 105 No. 2 setting rpm $0.00
P06 No. 3 setting rpm 12.00
Judgement PU7 | Setting power 13.50
of start Computational | P08 |  Setting torque for reaction end 12.00
(Di1) parameter P09
P10 Set value for power alarm 19.50
Reset for P11 Set value for time constant 5 sec
reasction stop JUdEemellt of Pi2 Jud; t rpm for reaction end 25 rpm
1 X 4"‘2“’1_';;3361&3_1 P13 No. 2 setting temp. 272.00
aE= (Dod) A P1¢]  Hight output limiter 0.998
Pl5 Low output limiter 0.002
P16 I constant 5.04
) S| is .02
Judgement of Constant i(:)l, gy"‘er?s'j 0.02
1 internal flag value i ata_: 1.00
<———@02 X4< P2—Do5=1 K03| Data : 0 0.00
) (Dob) Analog Y1 Manipurated output
output :g
P04—AY . Dil Reaction start signal
K03—Do5 Store to output- Degital Di2 | Resct signal
(0.00) tracking resister input o T
3
- X42P01 igl P i e
Degital Doll lh},hlv alarm f({r ibnormal power
output Do?2 Reaction end signal
X4 < P01 Do3
K02—Do5 }nterual Du«—l
(1.00) lag Do3
- X4 < P02
 Comparison > P05—A9
A X4 2 P02
- X3 < P03
Comparison
X3 = P03 K02—Dod
[K03-Do2 P06— A9 Power const
K03—Do4 (Store to output- calculation
tracking resister) (P07/P16/X4—A9)
X1 2zP12

Comparison

X1 < P12

X3

Comparison
X3 =zP13

<P13

N X4 < P08 i P=KXNXT
Comparison P=1/971 1080 X 100
X4 = P08 1 P=110.88 H

: Yoru
¢ K constant (P16)
i P16=110.88/22

Finish of reaction
(K02—Do?2)
13

>
K03—A9

(Store to output-

tracking resister)

i PI6=504 i

Judgement of
high alarm
(Hysteresis=KO01)

Ko3-Dol ] F16

P16x X1xX4 =2 P10

K02—Dol

Power alarm

xX1x X4 <P10

(X1 input)

>
ll Basic control module |
1

Qutput limiter
(MV—-High limiter| P14{)
(MV—Low \l’irlniter P15])

|

A9—Al6
(Set value is setting at A16)

End

BTE 7w/ 7hn7u—Fx—t
Yig. 7 XICA-101 program folw chart

19 TR

77Y F7 —~H8®
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B L1701 + DV EV171 / V178
LMA I f2 % ® GRAPHO03 003/017 0 ¢ , GRAPHN09 009/
V149 2.31 s LMA
T R MMHG F902 #ifi LMA
4w ; A R <> oA ol
® W) AE T T s (e [ 78 8 w0 iz ] k| \
r-101] E TR (olo|olo EVI7L TR
R-121] Az 4k |ojololo[c|o{m o b
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The Procedure and Actual Examples of

In-situ Electropolishing

CTRBEE BERIES:
5 K -
Kazuaki Aoki

Recently, electropolishing that is one of metal surface treatment technology is remarkable
in many industries, since electropolishing on austenic stainless steel surface forms of oxide
layer (passivation) and the reduced of surface roughness.

These microscopic surface modification of metal caused by electropolishing is made great
contribution to improvement the purity of chemical products and the production technologies.
For this reason, our electropolishing work for vessels and equipments increased not only new
products in our factories but also actual plants in our customers. In this paper, we report
many procedures, advantages and planning considerations of in-situ electropolishing technol-
ogies showing the actual application from the small vessel to the big vessel over 40 m8 in

volume.
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B3N BEX F02

GEflz BN S T 254) (el BN S T 254)
1 EBIRFEORSX Fig. 2 Schematic diagram of Fig. 3 Schematic diagram of
Yig. 1 Schematic diagram of electropolishing electropolishing electropolishing
(Substitute anode for bath) (Substitute cathode for bath)
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Table 1 The list of object materials for electropolising
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NO. ! Material | Solid | Clad ' Forging ! Casting

1 1 SUS 304 e . o ! ox, O

2 SUS 304L 0 | 0O ‘ ox « —

3 | SUS 316 | o © | Oox O

4 | SUS 316L O (@)} | O 4 —

5 | SUS 317 ) o ' - —

6 | SUS 317L 0 |, © ‘ - =

7 SUS 321 © ! © — ! —

s | SUS s2001 o o I - 1 -

9 ’ SUS 347 (@) o | = — E§
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12 ! Hasteloy B A ‘ - i = 5§ B )
13 | Hasteloy C i O ! — — I — E§
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16 | Ni ‘ A T ’ I (Vessel wall) ~~—L.\ Cloth mat
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17 ' Cr-Mo Steel \‘ A ; — E — —

Note 1. © : Mirror finish — : No experience =4 < v FEEEEX

O : Mirror finish but partialy 3% :

dull finish
A : Dull finish
Note 2. SP’s standard electrolyte use

@)

cutting direction

Sometimes dull finish by

Fig. 4 Schematic diagram of mat methc

: Presumed by experience
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Table 2 Comparison with in-situ electropolishing list

Item Method Aplication 1 * Equipment
Overall DIP Small vessel Electorode only
(Substitute (Approx. 2 m3)
anode for bath)

DIP
Partial DIP Middle and The equipment which

Box type big vessel presses the head box

I of EP head in necessary.
Box type Middle and The equipment which
of EP head big vessel presses and moves the
shele use only | head box in necessary

MAT
Spray type Middle and big | The equipment which
of EP head vessel mainly presses and moves the

used in bead head box in necessary
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Table 3 The sequence of in-situ electropolishing

Start
L

Y
Specification and plot plan

Rough schedule
and EP procedure plan
|

Y

<—<<<~<<<<]Jig’s Plan and manufacturing

{

Y
Detaile schedule
|
Y

Parts removal

3 —>—>—>— Vessel’s Parts

Surface inspection (EP at SP’s factory)
(Visual)

Mechanical polishing
Surface cleaning
Surface inspection
(Visual) -
EP jigs
—>—>—>—>—>—>—>—> Attached jigs and set up

B e e

Electropolishing
Water cleaning (Rinsing)

Surface inspection
} <—<—<—<— Vessel’s Parts
Parts assemble (EP at SP’s factory)

{
End
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e //S Yo
< Anode)
FIE 2 KIGHAEBEHEE FEE, BER B S
E%g %% ﬁ—F% e Bottom valve
R ’
mEHETIBANED,
HEHRELRACHELEDE
ST EE AL === Pt
%"[E 3. ﬁm%ﬁ@%mﬁ@ AV #600 ﬁ:_}: Feed pump (————
FIH 4. BROTEEER PKBER L O TN Y :‘m o
[ Clectrotye
ﬁ’ﬁ?’%ﬁlﬂl J: 6 %ﬁy (Storage)
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BT N L3 Fig. 5 System of in-situ electropolishing
Bo
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Table 4 Examples the inspection after electropolishing surface
NO Item Procedure Character Remarks
1. | Visual Visual Overall apperance Macro area
inspection Copper pipe
Stopper
2. | Reflection | Inspecting the image of scale | Comparison of the Narrow area
inspection | at right angle on EP surface | smoothness Tcoltion materia
3. | Roughness | Sampling with a plastic replica] Check of reduction of | Micro area Coppor angle and bar
inspection | roughness measurements roughness of EP surfade Coper net
4. | Optical Sampling with plastic replica | Clear the character of | Micro area o
Photograph :Optical photograph EP surface (1:.:11):Il:\|m\r:1:<)(c);pﬁorn\:l::)e c;tc
inspection | Magnification 100, 400 etc — -
5. | SEM¥ . | SEM photograph Clear the character of | Micro area Marking () is EP chjeet area
Photograph | Magnification 500, 2000 etc | EP surface o
inspection : E6R BEEEN
Fig. 6 Construction of electrode

Note 3% Mark; a scanning electron microscope
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Mat method
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Fig. 8 System of in-situ electropolishing by Mat method
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Fig. 9 Portable electropolishing unit
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Recent Instrumentation System of

Water Treatment Facilities

&
(BOEER \REER
E H % M
Akio Oda
w - €
Kazuki Toyama
(BBl BER
(R

Shizuo Nishiumi

Recently, programmable Logic Controller (PLC), or sequencer is applied broadly as control

system in each process field.

The PLC systems are adopted widely on our water treatment systems. As one of examples
and future prospects, this paper describes the application of controlling and monitoring of
process for using the PLC on the demineralization facilities.
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Fig. 1 Configuration of sequencer system

Vol. 32 No. 3 (1988/12)

' 40 Pk A A A s E -




B B OB ve-rryv-0BEARETS, —I%
HIC ASBIRIE, AC 100 v/200 V %
HRL TS,

C P Usvy—rvy-=D R a=y b T, ¥
H 2=VEFEEBLTND, V7
FEBEDFRLETH D, SRS Fan
~F—REREL, V7 FOEXAL,
FHH LA THZENTE D,

A HI ~F5 03I RS 9F, VRIVRAL 5F,
B 24 o7 o ¥ © A (Digital
ON/OFF) &, =~ z#ifH, BRST/
¥ oHiA (Digital ON/OFF) # i+
bDThD, s, FERALFELT
7 v 7DC4~20 mA 7 ¥ DfEE%
RDEDVTE 7S A 2=y
b, BEI VYR o=y PRIV
WAz =9 Y ERB D,

Yyrvr7asmy b A7Tvavihlick ) FaE (a2
Ea—X, nsyavid) &EEL
T, FRIDVHHE, EROv 27 1%k
BETE 5,

Y=y —%HEEORLCE S, BEEE L e S

Control panel

Switch

Fa (—RIZIZ, VveyryRErR, ady 7y vy
7) CEY, BEXRAf v, VRVRA 9F, BEIXALy
FREEAAL, Ry 7EO=—~x, ZER ON/OFF#
ROBEAZ 70 77 5 (RUGHHE, 24 ~<—58, 27
v ¥V IHIfE E) et 5T, A/, BI/BAEITw, HE
DEEXIT Do 7w 7 0k BB itk b, AR
REBICEE, BELELRWESRE, BB AE) —D
ALY ZRLUATIE RbARv. ndk, FERIZT v
T, THYV~EZEMNL, @IBEND, TuST AR
&, Y—ryy~FBOorrrI<v—~ (2EEAKXL B
WEXEHITRD I~y voH~) REDERETDZ
EMRTE B,

ey —~r vy AORER IO TEAHED 7w+ E
ik, HBHEBCIERTS L, hRADY v 7 2F]
HUT, EfBE (xvarnd) k) CRTEHEIE
RL, 77V ¥ R2~TXY, 77600, BEAR A
MOERETHZENTE B,
3. 2B3T (2 Beds 3 Towers; 2Bk 33&=) #lixk

EBEADISHBI

2B3T MkEEIX, $2, SRR T LI, AHBHD
BREWHATbI TN 5, EEEH BT DWW TEREDO AR
TEEETDHE,

BRAT ) 2L 97165 1d~15 &

vANMEF 156~16 &
BEES 5~6 &

/3t 34~37 &

Control panel

S Vo . Process indication lamp
- —®) : -
R \/®\ Alarm indication lamp

I Sequenser I 1

ofo T EGEGEEE
0| Al @’ 1{1{1]0|0|0}O|AI I : Input card
I : Input card O : Output card
¥ 0 : Output card ) T Al @ Analog input card
L _STTTT - Al ; Analog input 32 @ Magnetic contactor ! " I
_____________ I
( Transducer ) @’ :_._.
—_— S/ _____
Level switch i Solenoid valve
input !
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Fig. 2 Input of sequencer for 2B3T type demineralization unit

Waste water pit

BIE® 2B3THMAKEEY v —HA
Fig. 3 Output of sequencer for 2B3T type demineralization unit
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New Technologies of Ultrapure Water

Treatment System

(BOEIR

£ A H
Akihiko Hogetu
(BROTHTE FHES 3 #

gk @
Kenichi Ushikoshi

B

Shinko-Pfaudler has concluded a license agreement and distributorship agreements with
Arrowhead Industrial Water Inc. U.S.A. on three unique technologies.

They are double pass RO system (II PLP) producing 1~5 M@Q-cm pure water by only two
pass thin film composite RO systems, special sanitization system for point of use distribution
loop (Trizone) injecting very low level ozone, ion exchange resin conditioning system (Oxitech)
by 184.9nm ultra violet destructing TOC after resin regeneration.

By conbination of Shinko-pfaudler’s own technologies and these new three technologies we
have developed the most highly polished ultrapure water producing and well systemized
ultrapure water conditioning system for 4Mbit ULSI production.
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ERED2 A LWL DY EAEEEIZIZ2—3FED) &
v ¥ a YRH S b DDORELRBMELKHT, SPEEROE
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Fig. 1 Typical flow diagram of double-pass RO system (Il PLP)
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Table 1 Product water quality by double-pass RO system (I PLP)

‘ i T
Item ‘ Units ‘ Raw water ‘Pemﬁ%’tf of ‘ Permeate of
! i

| RO-II

Conductivity 4S/cm } 200 \ 5 L 0.4

Resistivity | M@wem | 0.005 | 0.2 2

TOC | /e 3000  50—100 1 10—30

Particle . PCS/ml | 2.0x105 | 3.0x102 | 5.5x10
1(>>0.2 pm)| |

SiO, | mg/e | 30 ; 1.5 i 0.01
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Photo 1 II PLP double pass RO system
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FANATAE T d Do AV 2 7 AT JLEFICKAMLZN, KE
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Do

BEHE1F T VARAROY AT L DEE%IRT,
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FoAY —r AT A ERIINDEREEY AT A,
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Fig. 7 Particle results utilizing Trizone system
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Fig. 8 Flow diagram of ultrapure water treatment system with Trizone system

MK BHEOWREE, + AV -~y RTLADORBICLDBR
FBUIKEDORNATRT. BEOEREP T+ 54V — v %A
LIt n B RA ¥ VT BT D 877 ) X oD EfEE R
To RIEORAC L VBEMKBEEHODL TR, 2~2X
RAY FPEDLDEBNTY, N7 7Y XERIDLH ik
VRV Y b —~VTEDL I ENbhb. BTERD KB
HOBHMIKY X7 LR 27 22 BALKEDOR LT 5
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Fig. 9 Effect of Trizone process on semiconductor device
processing

FESRITARy 27 2 RA LA MEIR A 2 KEMKER
DYRTF A7V —HRTe PFAY =YY AT LR IVHM
AV V2 R I ERTEA XN D ABMIKIE A
Y v IEM 2 AHRETRWBEIIL, U X~ IR
BREBYRB LAY Y AR L TEMKECY 2 - X%
NiEBEW, PVDF 54 =v 7Dk 5h 2V v Eitzs ¥
BDOLDRBWHBNTWAEESIIEZ DRBEIXR W,

WMEAY v E EATD & LR LD FEHEEE~ND BE
i, HEARIRE AR INTEIMED RN & ERX
NTW5B, BIEO T 94V~ Y RFLELLDAY
BHEALLZEEGOY Y ay vz ERTHEBENELT
Wh, YV avyRTyFYIrEINhE, BEIZXHLDT
EE REE S DBUKMET b5 2 LI X b Kbic /55
HELBE, kbEb v EETHERDS AET %
(Fig-B) UL LARELR LS4V vD HEETEE T,
K DB AR S ke (Fig~-C), JEM b
Ny ) a vy o A RKECT S RBEORS TRV X
N5, ZOBETBKMETHY, KOOBLRYENY =/ —
CAET 5 0% 515 %D (Fig-D), Hib, &K
YRAF ALY 2EOERTY 2 A KEDOHEHLCHELD
B ThDZ E2bhb,

B10RD AR % Aok (Water quality 2; fikr+
<20 fE/ml, >0.2 pm/TOC< 20 ppb/s<7 7V ¥ <2 cfu
/100 mb) % fAnicBa s KEEEOWE &L X nTunan
7k (Water quality 1; ##kr5500-1000 {g/ml, >0.2 ym
/TOC 100-150 ppb/,<7 7 v+ 500 cfu/100 ml) %
1BEOr — VRRILBBEEEONHOZEYRT. T5 L
TR AnicEMkie L D EE L BEOF XL T
BIFRBEsRd o L R3bhr b,

FIAYV YR T LEREBTARE Y ULEAGASYH

90
80r
701
60f
50f
40+
30F

20F S‘s
10F

Water quality 1
72 A mode 1V B mode 1—8V C mode 8+V

Porcont of falluros

Water quality 2

A comparison between gate oxide breakdown voltage for water
quality 1 and water quality 2 (Obtained with the trizone
technology) is shown above.

Field size 10 mm?2

Gate oxide 230 A

%10 F AV = LD — FEB{URIEEE
Fig. 10 Oxide breakdown data before and after water change

B 2 R EMUKEYEAREE 72X
Table 2 Ultrapure water steps in semiconductor processing
2.0 um CMOS process-10 masking layers

R iNumber of process | Compatible oxidative
"""" | water steps process steps
Masking (dry/wet) 38 29
Oxidations
(pre/post cleans) 16 16
Pre-deposition 9 9
cleans or rinses
Others (scrubs, etc.) 8 : 4
i _ .
,,,,,,,,,,,,,,, L =
Total : 71 | 58

58/71=82 %
80 to 85 % of all manufacturing steps that either precede or
follow an ultrapure water rinse step are chemically compatible
with an oxidative process.

HEE 7wt 2% T40F 2 v 7 L, BETECKED N
CEEHENPDDDHEN, B2RY i CMOS isi) 55l
EB7u v 2RDOHEEYTRT. TORLVIELMAR IS K, #
7SR RTIRAT v 7HE8RF v 7, Bib 82 % ¥ CTHER
{t7ew X hhb AV Y EACLYHEEREL AW
ERHERINT WD, BYDOT B RTDOWTIE, F74
Very 27 hEREOTHEAXL LT, £7 XD A0
CAY v HEA, HBMEOEBOMEREITI ZENTE S,
FORBELAY UABBEE LD 702 A0S HBETIL,
FO7 e R AODBEIIKT 4 v ic  NVEN BT 4
AL Z bR XY AV Y DHENAIBETSH D, BA YV v K%
T D EMTE Do

FIAY — Y RF LOEPBIEY S TIEBRUKTET S
&, &— 2, BRAEEOMAY v EarEBETHLEND
%M, PVDF, PTFE D X ) 725 - ZREE, X7 v X
R T RREERSD S, PVC @ OoWTCkEBELXET
B4 ERN EERINTHELWHLIRE ST D,

18 W7 TV ¥ T - B
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Fig. 11 TOC vs. relative defect density

FPIAYV v R7MMIBFR Ui v v PR IR,
KEER OB AT 2 — 2 ICRA I, BE 1 M bit
7 7ADTA Y THLREIIEE - oo REDEREFFIAK
F6 AIKETHILL AREFLHEBEINT WS,

1. 3 AF VTBBIBTOCER> X574 (OXITECH)

AR DEREN LB IONT, BMKDOTOC vV
REELMELR>TETWS, TOCOYEEDE L *
D ek B EEICDOWT, 19864 General Electric #f23
EELTWD G1MED.

A F R BEBIIKPTOTOCKS LY BET HEEH A&
b, BERCHEINDS. LML HEERTOCOHHELE
EHAEERTIIEE prb KET D, ZOHMTHTOC
I BOBMAKRATTOCEEAIRS,

F¥YT o 7 AFT 50151849 nm O EDCLENME A H
TEERMREEELAY, CoBLEEARKHTST
OC%TERLIEMNHER{ESML, TOCHHM%E 20 ppb Il
TECERIBTHLY — ¥ RCHET S, B2
VAT ADT7 R —%RT, FEREIZCTOCHERL
TP 7T~ 22 F13HITRT. ZORI Y b5 X5,

B3 &R BWK4HE

Table 3 Table of ultra pure water analysis

BI2R AFYFyIYRFL
Fig. 12 Oxitech system

o
&

1008

v
=
T

Total oxidizable carbon (ppb)

Average conditioning time  (Hours)

[ Used resin + New resin &  Untreated resin
BIBE A¥YFy I YRFACRD A AV TRy 7 4
a=y

Fig. 13 Okxitech resin conditioning

BEBORKE A XY F v JYRTF L TCUETIZ LIT
&0 2-3RHBTEHTATOC v rn 20 ppb e
ERVBEKTEDLDLARDB T ENbhb,

FXYT o IYRTF RIS LCHEMAEBRNCHSH
LA 4 XBER S L OTFEFERA 4~ 3SBEB N
B Loftic, SEEERA & v THEBROKIEY Bt
TOREBETBCTHEATSZ L LFHTH D, HIEE

R untry & Grads | Standard in Japanese Industry SEMI 1986 ASTM 1983 | Shinko-Pfaudler’s

e e e — target for
Paramaters T-—__ 1M DRAM } 4M DRAM | Attain-able Accept-able Type E-1 M bﬁ DRAM
Resistivity (M-ohm.cm/25°C) > 17.5 > 18 18.3 i 17.9 }%%%dmm) > 18.2

H min.,

TOC (ppb) . < 50 < 30 20 50 < 50 < 5—10
Particle (pes/mg) P<C10<30 | <1< 10 0.5 1 <2 <1< 20
Particle size  (pm) | (0.2)(0.1) 02001 | (—) (1.0) (0.2) (.07
Live bacteria (CFU/100 mg) <1 < 0.5 ‘ 0 6 <1m¢ ! <0.1—10
Total silica (SiO2 ,ppb) <5 <3 3 5 <5 <1
Dissolved oxygen (O, ppm) <01 < 0.05 — — — (< 0.05)
Sodium (Na, ppb) <1 < 0.1 0.05 0.2 <1 < 0.01
Potassium (K, ppb) <1 < 0.1 0.1 0.3 <2 < 0.01
Copper (Cu,ppb) <1 <1 0. 002 0.1 <1
Zinc (Zn, ppb) | <1 <1 0.02 0.1 <5
Iron (Fe, ppb) i <1 <1 0.02 0.1 -—
Chromium (Cr, ppb) 1 <1 <01 0.02 0.1 —
Manganese (Mn, ppb) ‘ <1 < 0.5 0. 05 0.5 —
Chloride (Cl, ppb) | <1 <1 0.05 i 0.2 < 2
Residue (ppm) | - — 0.1 0.3 <10
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Fig. 14 Flow diagram of ultrapure water treatment system

% 4 % GOLD EP {7~ t

Table 4 Leach-out data of Gold EP Unit : mg/m?2
GOLDEP | PFA | PVDF | PEEK
toc | o0 | 48 |1 1 3.5
Na | amm\ | | 0.15
K o003 | 0.07
Ca | 0012 | oo
cl . 0.0013 | | o1l

o Test conditions 80 °C, 5 days

o PFA, PVDF, PEEK leach out data
Proc. 9th international Symp.
contamination control, Los Angels, Sept. 1988
selection of plastic piping material for ultrapure water
by Koichi Yabe etc. (Converted to 5 days)

T TEEINCEIERA X v Ty 7Y A7 L TETOC
WAL 4 SRR E 2 7 4 ¥ a =y 7 LicOb{ER
T HDR L,
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Fro@Eiiy L RNCERY AR Z kLD, &b
EME RN Y AT KRR Ui, BIRCHARLTK
FAHLS I OKBEOEEE, KEOEMEMEE LU HEOH
v 25 2T L BB 2B O BEEA RS

BI4Ric it > 4 M bit SEHMAKEREDO 7 v —% R
o BEAKITIKE DEFPEC B - 7o BT CRBLE SN O
b, 37TV T 4 VE~CTRERBTFOHALRLE DD
BT TR ES—BCRE SN, BERY 71T THS0
kg/cm? CMEINTE 7V ZARO¥ 27 » (I PLP)
B I ND, 1T PLPALIE KD HESEIXL~5 MQ2-cm
THHDT, FEFERRY vy ~ %@L Tl7~18 MQ-cm
D 1RMAERED, 2WHKEBCRNT, FTEEUV
W LD TOCHREITY, XBIEEY 2 — VEEMIK

BEH 2 Yavhlwv BRI FEER) Yy
Photo 2 Pure capsule Photo 3 Polishing demineralizer

%EE;7¢T&NK$D£vaf@&,1~x£4y
FAED —EER SN B, RARICTAV DN S IFERR
Y v~ BETE - BIEIHCRNT, ¥k
BHKEBY A PRBBEIN A FY T o 7V AT ALK
D, avF 4=/ ENETOCHHDRWED%EH
Whe HIL, SRBHMKEBEHOKCEIZAY ~Y¥RXT A
ARBLHAY YEBEATAZEICLD, 2 -AFAL VT
FlE R % B CREREBCRIET %,

F 7o MkiE R 7 v U A A BIETTE L B R T EIRR
{LAFR4 5 2l kY, BHKC L 2BEMABRICE TE
FTX#5ZLDTE5Gold EP LEHHTERELL T,
FLEIC & A EABMAKNDBENT ~ 2 2 B4 RITRT. &

50 g 7w
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Fig. 15 Flow diagram of waste water treatment and reclamation system
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— 7N AN B Z ik D BBy 27 a %
R Lize &5 LEMIZEBEFALDY — ¥ A4 L
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Advanced Treatment in Drinking Water

| ‘e
(BOBME B

W B Bh

Hironobu Nishio
HRBAFEARE

M K _ W K

Toshinari Nanke

The Kia, nitrification and taste and odor removal in biofilm filtration, are investigated. Re-

sults of these tests are as follows;

(1) Kra depends on the size of the holes of air dispersion system and Uro and doesn’t depend

on the packed particle size of media
(2) In nitrification, 8100 (cal/mol) of Activation
tion of Arrhenius plot.

energy value was observed under the corela-

(3) In removal of taste and odor, 5095 removal of 2MIB, 659%; removal of geosmin and 85.4%

removal of Eumycetes were obtained.

¥ 2 M &
BIE, GEEOKDENEL, BEILETL, EkoBK
v 27 n (BE-SUHB-WIEE CREEFHRERLED
RPN E EADOKEBEBIC /5 TET D, TDD
CAGEEZEAETIE, 4V v +HiEWR, EPAEE WS e
BT T 5EER, HADCBEXNADND, LML
BT BT, BEEE (EYBnE) AEK O BRI
EEREINTWS, MiiE, ZoLWBEABECLILED
FEM A L, S0P E & B R AERER Y & D4
BEAFBAKBEKOBUE (7 ve2=7HER, KR
DOBER) L TLHERBREIT-TEXHRDT, ZZRIBEETO
MAEFET Do
1. &HiEmPBIC B 2BEREHRI(KLa)
EPMBIT I NT, FOBEOE OBERFRE 1w ILE
LB LIIFETHDH, COBERBEENERTRE
LU TREBBIGRE (LT, Kua &) 2kFbh, i
FRENOGERECRBE Y RITHRELLELONEET
» B,
1. 1 EBRFEBLIUEREN

gEaiit, ¢300 mm x 2600 mmH DB CEly 5 L%
FEL, ThieEseerEs 4 mm, 85 mm,
11.7 mm DL ETEH %4 1500 mm FHL
ro BIRCEKR7 v ~%iR T

Kra Jllic{# i Ui RIERIX,

1/204 + NapSOg — NapSO,

T Do Bri (1 md) wAkMKAER-L, =2
i e LT b o sov P EABR IR, BT
EOBOHEEEY — X & Mz TR OBER
% (DO) # 0Lt 5, ZDkiE, FHEECHE

>

B (BT, Uo &) &
&E&E{tgﬁﬁ:o
1. 2 EBREROERE
Kra oZiici, R EFEA LD,
dC/dt=K.a(Cs—~C) at t °C
ZZie, C:kbomEEE (mg/f)
t :Ep (min)
Cs : B BEA EE Lok OfafiRE B E
(mg/¢)

resg o (BT, Uco &BE)

¢ )

Cs 1%, RACTHEH L
Cs(t)=Cw(t) + ((1.033+0.1h/1.033) +0,/21) - 0.5at t°C
e, Cw(t):t °C ki safMBahEEy
(mg/ )
O, : O ¥ 2 DBEELSE (%)

t °C CTHIE L Kra(t) 2RA&FEHLT20 °C i
HECHE UEE{L LI,

Kra(20)=1.02420- . Kya(t)
RICHR~NS Kra 134T 20 °CloklF BETH 5,
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"'l"
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DOEIEE B THNAL, DO OflEE,
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KEBD ESKEHLOOK (6 mm) i, Kia i3A£KX
5D EBbb,

xriz, FOoEIE Kia & (Ugo—ULo) DEHE% 7R 7T ULo
73, 5 m/h, 85 m/h D4, Kia 1T (Uso—Uwo) &
HEBILTAREL R TWL Z & 23 b Do Uo 23, 2.5
m/h 04 (Uso—Uro) MIEDHEEC—EE (5.7 1/h)
LD ENRDLMND,

Bk, SEARAEBO Kia oW THhR~z2, 4%
Uro (FE#E), REERSOEECOWTHAEL, Kia
EENEEDL LW EE L Tnb,

2. EYiEmiPBLHIT At

HEDEK 7 v 2 ACEWT, BHLREABPCKITH7 v
= 7HER (BT, NHW»-N SRR T 57201,
RATRT & 5 mBFRT X 2FERESNE AT - T b,

NH;3 +HOCI-NH,Cl1+H,0
2NH,Cl1+HOCI-N3+H,0+3HCL

NH*4-N 1 mg/¢ w# UC, MY BEOHEENLETH D Z
b, Bk NH'.«-N oZFghicER 3 2HEE0BFEEA
MEEE R, CHEXDBIRGTERINDHEETRE
Zieth (r Vv hmrry, @F# vy 4 b &
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ﬁ Keys are given in Fig-4

1 1 i 1 i

Nili= N removal rate {g — N/md)

Removal

NHs+— N removal (%)

") i i
-19 0 10 0 100

lelll ’ 300

O: Load 25 £10 (g-N/m-d)
©: Load 40 £15 (g-N/md)
@: Load 250 20 (g—N/me-d)

10

20

NH;~ N Load (g — N/med)

B 7R NH.-NE7if & NH o -NBRFERE
Fig. 7 Relationship of NH4*-N load and
NH4*-N removal rate

Water temp. (°C )

BSO8R KE& NHi-N RER
Fig. 8 Relationship of water temp and

Ugo — Ulo (m/h)
#£6E Kra & Uco—ULo OFEEY
Fig. 6 Relationship of Kra and Uso—ULo

ML D, 20 NH-N %BrET 500, RAT
R D I (L) AfTXE, Zh b ORI
mahsEBbhb,

ONH,* +305—2NOy~ + 2H, + 4H*
2N02_ -+ 02—>2N03_

2.1 EBRFEBRUEBRRG

RNt Uk, NTRKEKBOFK GEKRIFL DE
) EFEH LI, EBRY v — 3 L CEREEIX, 1. OBRFE
BERE TR LDLE—ThH b, i, THEEHL
AT SR 4 mm OSHEFEMTH 5o HIEILHE
1 EOHEE T, [EHEE-SKERFEE 7Kg OIRT
Toteo EBriciz, NHLCl #FreoBEoBECHE LR
KT A ICIEER Y 7ERFERAL A L. NH \-N #BE
it a- 7 F — G, NO5-N+NO—3-N #eix Cu-
Cd BTH 7 bk C, HEEREE Y+ 7 VRO
HWRIKEE (CD-20) THHT L,
2. 2 EBRER

LM EERE R ORI 31T B AU A IR 5 I
RRTRT & 57 NHy-N &g, NHe -N Bkl
AR Ui

NH*4-N g##EE=Cin-Q/Vn (g-N/m3-d)
NH+4~N %fﬁg = (Cin_cout) ‘Q/Vm
(g-N/m3.d)

Z 2, Cm Cous : FUK, MK DONH-Ngs(g/m3)
Q : FEAEE@mS3/D
Vum : BHEIFHES)

ZZC, AEE, BREERELLCHAETBEFEYSD, 1
A i, BEIN NHY-N E2EbL, &fif
W EREEEOKIL NHYW-N ofpRELind,

NH4*-N removal

2. 2. 1 "L IS BKIBDFE

BT, KEMNT.5~11°C OATTEE & brRE DM
BERT. 2hLb, ARN 250 g-N/m3.d iz, &
ICBR R S NH-N % 90 R TE 2 2 &b b
WRicB8Eic, BAfr 25+10, 140415, 250420 g-N/
m3.d (L XIS DKIR & NHY-NERERY RIS
“hk b, #H, 25 g N/md.d LEWEAIIK 7 °C
¥ COKIBOFEEYZTTEHRICERET DT b bo
#HA, 140 g-N/m3.d o4 90 % OFEEEL 2D
ik, KIEAI8~9°CLlE, /AR, 250 g-N/mé.d
DEETIXT 7 7RINMEL TR L 714 CUENETSD
ZENbhb, EIRIC, KiEE NHY«-N 7L ORER
RS, INLD, KEDOWA L ELTEEELEIN % 215
i NHY-N @2, EHEACROT5Z &hbhs
%o

I ZC, BIRIERANR & 5 R b B ENEL R
E2RIGTH D, RIEE EEEHEE) OREZRELE, K
K Cax3 L 5 /x Arrhenius DD TERbINA EBD
Nabo

dg.r/dT=E/R/T?
By L TRAEE S,
gnr:enB_E/R/T

iz,

: hSfEdiE (g-N/ms3-d)

s FoEE(-)

DiEME(E T 3 ¥ —(J/mol)

: K sE S (J/mol)

EECK)

Z o Arrhenius X TEHE L0 BI0RICRT, &
nt o, KE8~14 °CTHEHEMARVWHER, EHx E/R
=4088.6 #11e ZD E/R DA D, B3 vF ~
HEHT 5 & 8100 cal/mol &/x b, EMFMLIROTEE

-
-

H KWy
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400 T
O/ )
= 90 %
£ 300k Removal
2 o
=
E Ok / 1
—
- Coco
A /
= 100F 1 B9
~ 7kiR& NH-N £7
. Fig. 9
0 10 20 Relationship of
water temp and
Water temp.  (°C ) NH4*-N load
Water temp.  (°C )
20 15 10 5 0
103 T T T
= o .
K=Y
£ 0\ A= 40886
2 o)
102 \ '.
340 350 360
% %100 (1/°K)
#10 IL#E D Arrthenius 7°w v b

Fig. 10 Arrhenius plot of nitrification rate

ftoxv¥ - LTHONT WABE 8000 ~ 18000 cal/
mol XIZIE—FT 59, KRR TCEONALERLt FVE
—2, FEKKELC L - TEDLDDONISBOTARE - PIED
BETH Do Ff, KBS °C UTOMLEESLLT, =
@ Arrhenjus 7w, FEAELTCRD B Z LiICR LTS
AL, ShicBAL iz, &8 °C LITomiticon
THEBRHTH D MOBESITHE Li-WwEE L T\5b,
2. 2. 2 FofhokH

NH*4-N 7%, BHISERIC BB(bXhB & &kchp7va Y
HuEEL, @RI NHY-N 1 mgienlLTrvs

10
< sk 1
= +
E =
- z
L
S |
£ o
8 ]
£ i | | S
- ( Z1
§ +
£ —] 4
6 2 o | -
S
Z
Inf. Eff. Inf.  Eff. Inf.  Eff.
Run. 1 Run. 2 Run. 3
%12 BEUK, KD NHs*-N, NO~-N+NO;—N
Fig. 12 Relationship of NH;4*-N, NOs-N+NO;3;-N of

influent and effluent

T T T T T T T T T 1]
O Influent
ar e Effluent T

- A Influent

N1 5 A Effluent E
E

Z 9l i
|

i

o]

Z 1+ R

o+ .

I e = =Nl
|

~ 6k .
2 osh .

1 1 1 1 1 1 il 1 Il i
Date

g1 BUK, MupEko pH & NH4*-N
Fig. 11 Variation of pH and NH4*-N of influent

and effluent

Y BE7.14 mg HEET5) pH 2 KT X85, HNMRK,
SRR R O Bk, HEEK DO NH Nz & pH 253
&b, BEINDINHY-N BEXREKESAWED,
PH DIETIX 0.2~0.3 THBHZ &hbhb, LUK
D NH*'4-N BEEL, FKRKDO7Vvh ) ERBEWESIT
LB ABERT A i, TR Y HERRMTARY
DOMBEZE L7 TUXR B,

KT, BI2BG TFEK, AEKD NH4-N, NO-3-N +
NO3-N % ®%, Zh kb, NH*4N L NO--N +
NO3-N of (£%#) 13, BUkEMOEKETCIZIZEA
EEMANIR T EDbhb, £5T, FEkap NHY4-N
WEN 10 mg/e %82 2413, LEHKHD NO—-N &
NO-3-N o#ErkKEE%ED 10 mg/e %8 % 5 AEEMES
»%DT, FikFo NHYy-N @3 10 mg/¢ LT ¢t

30 T T T o )
_ ° 4=17.69
3 2F o §
g /°
g g
i)/
£ wlo 4 -
X ®
oot
2 513
NH4*-NEHEERE
Fig. 13
L L L ) Relationship of
D NH4*-N and

NHi* ~ N {ng/ £) chlorine demand
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1R EXBRERE

Table 1 Characteristic of removal of taste and odor

T~ Date o | ! 1 [ [
_ 17 | 8/9 | os/et L o9/16 | 9/18 | 9/21
Item \\ | / I / ‘ / ‘ / \‘ /
Water temp 3oo|295|295‘27o;255‘245
Lv (m/d) 120 | 100 | 240 | 266 367 | 224
SUE NOEMEORES 2MIB (ng/0) | 284/34 190/22 |650/110\ 158/60 241/102 1 1/8500
Fig. 14 Structural formula of musty materials 2MIB removal 38.0 884 | 83.1 62.0 ’ 57 7 66.3
(Ee (ng/€) 31/7 13/6 48/5 72/18 128/45 832/264
UL Bice UL, 10 mg/g Bl ECKIEKE & G " 4 55 . "*‘éﬁ 478 6?34
_ € remo .
LT DA, WIHEEEE LA TR va | 53.8 | 89.6 | 75.0 | 648 | 68.3
B, EEEORBTENFEEIN TN, " TON (O 15/01020 |1200/80 570/50 | 150/90 b 170/30 | 800/300
Wiz, NH-N#ps L shEEREOHALHI13R " TON removal | 92.0 | 93.3 | 91.2 [‘ 40.0 | 82.4 | 62.5
CEF. CRED, ESMENRDSUES 7.60 oo om

ME BN ChiE, NH-N @D 7.69 fFED
HENDETH D LR T B, i, DO 5 mg/e
1z, NH*-N @k b3ho ZErEimc k2 —EDE
THDEBPN, T EMABETHEREREYT
FAZEMTERNEEbNS,
3. 4WiEmiPBIcEITFBRERBREY

Bhic, FH GkiE 20 °C Blb) wiEz 2 ERRMEE
X, BEREWEEbRTWA LD, TR 525
LE LR 5 TWnDo ShUE, BENRFETHNUR
WE (B14R), T SXENERTH D, HEDHIKT
mexiE, CHbEEBRETET, R - BHREWRT
LT WDo BIE, = ORRREEYLETERET ST
ENRBEATHHID,
3. 1 EBFEHLUEREN

SEEMC L U orkid, OTHYH KB OEF/K GEAGFL D
) BEA LI = DEKBEERICH W EEMFE
iz, 1. oOBRERSRETEA L 0L, FBEAMIZ, 2
ORALTHEA LD EF—Th %o

HER T u o~ § & O PR EE oM, 2. OfEtE
A—Tdh b, EYEmpalIEEETH Y, FiEHE
(Lv)it 100~360 m/d, Z2fEE(SY) ik 3.3~10 hr-t,
EBCT (Empty Bed Contact Time) (% 6~18 min &%t
'ﬂ:‘c);’@f:o

ks, BSHREC ATIBSED PEARHETS ML
X, BERTLTEERZOLTRRET > 70

HEMTIE, BEMWE & UTRYEHSERE D2- 2 F v A VR

T T

x A~ (F, 2MIB &#), v4x3v (BT, Ge
LHE) BEA Lo ChDESHHELFEOROBREITH
B, EATACERERY 7REHLEA LR, BKK
1, —EHHESwEAEALTHLITY, 2 MIB, Ge
LARAR—~FI T Y F Ty THRECIDF AR I T 7
BEMTEFICI D EE LD,
3. 2 ERER
3. 2. 1 BEBRERME
B1 R, EYEmMERCRT b RASKREEEYRT,
chbrb, BUL 57 Lv chEKBENRRRD L, 4L
HKHEE, BERL LIRS TNDIERNbAD. L
L, TON (BgwmE) ohzEEBELTGL, Ly hdicd
LRI EENMEDN, BISR I, FUK & ABEKD
TON OEGEETT. Chhb, TREEIERYCE A
38T TON #BELTWAEZ Enbhb, ZIT, B
Skt A 2 MIB, Ge OR:ERALT TFHETS © Tk
¢, 2. ORAL TR~ & 5 I ATREE, BrdlE (AN
L d i, mg- BEHE /md- BEFH -d) 2R LT
#6Ric 2 MIB, H1TRC Ge DETMHEE &L REHEED
BfRE =T, chb LD, 2 MIB, Ge & bicEMRMAR
WX RK Az
2 MIB K358 =6. 19+0. 5+ (2 MIB & H 5D
Ge Bl =0.24+0.65+(Ge BB

BT, ESEMERCRWT 2 MIB T 50 %, Ge T
65 BEASHETEHZ L2bhbe

o 1 149
o 1 I
I g m + 1 1
= 10k =R
= ) (o] < . / 2 o o
E ER g 8
:z 0 E— / 2 60
. z ° z
é :;: 0k o g 40 °
© 5o oo/ 2 ©
1 1 1 - 9/ 1 : 1 I\ch/ i 1 i
e R " ) 0 10 0 T b ET T 150 70
TON of influent  (-) 2MIB load  (ng/mt-d) Geload  (ng/n+d)
#;15 7k TON &4Lpk TON %16 2 MIB &7 & 2 MIB R HES g7 Ge &EfiE Ge BFHEE

Fig. 17 Relationship of Ge load and
Ge removal rate

Fig. 16 Relationship of 2 MIB load
and 2 MIB removal rate

Fig. 15 Relationship of TON of
influent and TON of effluent
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o= 120 (m/d) 2MIB load = 240

T T

—
0 o

I tm/di 2MIB = 12

L= 120 tm/d) Ge load = 183
T T

T I6f 1

(mg/m=d)

Removal rate
—
-3
L 1 1 1
Removal rate
tmg/m' =)
2O
s
-
=
o
et

14F 1

T 1 1 A =
0 100 200 300 0 100
Acration velocity (m/d)

E18R 2 MIB [RATHEE & BRSUHEE
Fig. 18 Relationship of 2 MIB

removal rate and aeration

velocity velocity
_ L, = 120 (m/d) Ge load =9. #21
£% 5 1 Ge BREEE S BRSURE
—2? v 1 Fig. 21
5 1 1 Relationship of Ge
& . L

0 oo 200 S0 removal rate and

Aeration velocity im/dh aeration velocity

B 2 X BHEDOKREX

Table 2 Removal of item
[ Date i

i

i ! | ]
Ttem D€ | 8/17 | 8/19 ‘ 8/21 | 9/16 | 9/18 | 9/21
Turbidity \8 0/1.08.0/2. 08 0/2. 58. 0/6. 0‘8 0/5. 0\6 0/2.0
Color 144 | ‘ 10/4 10/7 20/12 | \ 20/12 16/8
pH ‘7 3/7 27 4/7 07 3/1. 18 0/7 37 6/7 3‘7 5/7. 2
"KMn O4 com- . ‘
" sumption (mg/0) 5.5/2.84. 7/2.65.6/3 j7 6/6. L6, 0/5. 05 9/4.9
Conductivity  126/125123/1241122/119 123/122 120/120122/123

(influent/effluent)

ki, BEHRECERSEEN, F0X5hpEY525
MEFRE L. HBRA4E LT, Ly 12 120 m/d ©t—4&
L LgssdE s 0, 100, 200, 300 m/d LEMIEiz, B
SHEE, EUKEREL LT 2 MIB % 153, 297 ng/¢, Ge
% 117, 224 ng/e EA L7z, 818, 19K 2 MIB, 320,
MBic Ge DEFHE LBRFHEOBEREYRT, INbL
H, 2 MIB, Ge & LIt EFHRECRWVTCRIUERR, &
ErEz kb kBbhd,
3. 2. 2 FOfhokFEEM

BRI, EK, ABUKOEE, ©E, pH, KMnO4H
By, BIRCEDEE G&ER, 1eRoFEE, B
¥arFEbT,) Rt B2ERK LD, 98 HOMEEMEN
B o TWnWAL, 2t Lv % B CHRBREIT- Iofc®d
ThbEBbhb, FHEEDTHORERL, BET60.2
%, AFET 48.6 %, KMnOy4 {EE & T31.8% % 1570

EI3IXL D, EME o Anabaena DOEEN 88.6 %,
[ U Microcystis ¢ 77.5 % & EWBRERX B/, tho
BIHCDOWT S 70 BEL EDOBRERIIB LN/ TXTOD
BEE A L EYB B OBERTE. 4% 5B b
DB & L CEEBFRN EF b5,
9 U

BlE, eWEmESc kT 2BMEBERE, mt, B
BRI DWTR N Tre B, BWLWK, REehKEEH
FTHENEL R > TETH D, SEWEMERIR STy
IR PNBELDTHY, SHBLIVBWLWEK, Lh&Re
Tk B U THECHERIE LT T E & BZ T
%o

Aeration velocity  (in/d)

19 2 MIB [RFEHEE & RS
Fig. 19 Relationship of 2 MIB
removal rate and aeration

200 300 { l“](l ‘_’(‘)U J00
Acration velocity  (m/d)
B2E Ge BREMWELIBRIIHE

Fig. 20 Relationship of Ge removal
rate and aeration velocity

B 3 & HEOKRE

Table 3 Removal of eumycetes

Classification Influent | Effluent | Removal

Cyanophyceae 117 000 12 600 89.2
Anabaena spp. 42 000 4800 88.6
Oscillatoria sp. 0 300
Phormidium tenue 0 0
Microcystis spp. | 12000 L2700 77.5
Others | 63000 | 4800 92.4

Bacillariophyceae 141 000 ‘ 27 000 80.9
Asterionilla f. 0 . 0
Cyclotella spp. 21000 | 2400 88.6
Synedora acus i 0 0
Stephanodiscus 0 (U
Navicula sp. 0 ! 0
Nitizschia sp. 12 000 2100 82.5
Fragilaria c. 3000 0 100
Melosira spp. 93 000 22 500 75.8
Others 12 000 0 100

Chlorophyceae l 120000 ! 15 600 ‘ 87.0
Ankistrodesmus spp. 3000 900 ! 70.0
Closterium 3000 600 80.0
Staurastrum d. 18 000 600 96.7
Pediastrum b. 51 000 4800 90. 6
Dinobrion spp. - 3000 1500 50.0
Others ¢ 42000 ¢ 7200 82.9

Chrysophyceae 21 000 3300 84.3
Uroglena americana 0 0
Glenodinium sp. 3000 300 90.0
Dinobrion spp. 0 0
Mallomonas sp. 0 0
Cryptomonas sp. . 6000 600 90. 0
Others 12000 | 2400 80.0

Rh17opoda : 3 000 0 100

Ciliata ! 0 300

Rotatoria ! 0 0

Others i 0 0

Total and removai i 402 000 ‘ 58 800 “ 85.4

(BEXHE)

1) BHEHETS, KEHRMEE 56485, (1987, p. 2

2) RRE, ERBEEGN, 115105, (1982), p. 739

3) gD, (LRETHEHIEE, 9%35, (1983), p. 289

4) JUEEE=s, (WP THRHR0UE, 9465, (1983), p. 695
5) JIRTEsE, fME

6) BEABARHARERERESEL, KGRI,
(1986), HAENKEHS, p. 279, p. 255

7) BAENS, RIETZ, (1956), REEAR

8) FHEEIE, KMET 2, (1976), Higfis

9) BHE 5, H30EILEKENFERERENE, 1988),
p. 209

10) TiEEAMH, FE39EILEKIEFARRLEE, (1988),
p. 194

11) GERE, KEmaME 57565, (1983), p. 30

12) %2, BRIES, KEHLMRE 57%45, (1988), p.42

13) EABAEELRKERFHZE, LKL, (1986),
p. 42

Vol. 32 No. 3 (1988/12)

i A A £ 57




# AN =

a — A

TOPICS

ERIEMEZER—Y 7  NEL7ZTO—F

o7y Fo~i%, BNk, y79254=v7 (G
L) DF o723 LTERAET D2~V =~ XCIEL
%HEIBEIRC BENC Y BEATE, ek, HEE
M, MEENEREONEOMEAREZ LT, 7247
IHANVDRBERLTE I, EHEEHBEVEREECET
BEEOTE A SD Hid, HEME, SEEEtExED,
FACCEAG Ly AT L1BERY 7t 0bOT7 7 —F
LI HEET B,

G LB L BN THEaE» b 8ME0 REEHO Y YT
REETREOLESCELL b Tind, & {it{t®,
BETERETT 7 A {b0sESL, fEREEL TG LEHE
BB OEENENEH INBD TN 5.

Bt G LESsa sl BRI SR EEY HE LcE
N7 72 [7927~29000) REHAINTHS, Th
LG L OB BN R RRE, W7y Yy
RERICER 2 BB LI, EBITAERTONTIL,
W, M7/raY &ebic, MERYE MEREEMRL
X —kTA RS 7R) EBALTHS, TicH
b otEm e & S EEME, AboriRicd Hx
ANTWB, FAKEHELAGLE Yy~ [2Y 7
T] QRESD, AV 7P (B#HE, 2V v 7 pH]
(BlmEst) & BEMED 720D 2% —% WYL T
Bo FLT—2DETHEHMBEHEZARESE Ui, BLENR
WECMERRE [7 A4 Ry 7 «7IF—F—] IRE
BEea BRLUEBERT 79 Y — 3L T2,

i, BHICEL 7 7 £ Vb AET 270D, ZHEE
RISEBDEZ, FALDKDD T a2 br— vy
A7 LDEFRE, V7 FMETOENREL T b REIXSER
Y~ FLTw5,

FLTCFELETHHMM7 7y F7 — - ¥ — ¥ A03EE:
DEFZOE L M, 77X~V ~E Rin EREY, B
EOWRBETCHEBETEDLITHALEH LTS, FAfLX7
yEMIETA =7, FEMALBLFHIT TR, B
e rA— A= UTEBREREZRET T/, HbH¥
HEHELILZDHHEELTHND,

(’88.6.29 {LHETHHI)

(70—~ y FERE—BETHRKEBRDES
BR1E

FEM7 7V F 7 ~1k250, KEOMKEEA~», 7w
—_—~y FE@EE - L -SAVv—2—K, Kt q4V974)
Lo XYy, B8, BER BRI KT 2EEO
FKEBEOBRLE - FEHEE B ERER Ui

IR T v~~~y FREBER U bk B o 8ER N %
M7 7Y Py —REELTLBY, BERPLEE, BmER
PRt THE BRTI AN T4 &A= 5 VR
o SHEHIX EEABRMBEEREY B\ CEMKE 8E+5

[FT7WVNRAROYR7 4] ELEBBEY X774 [ P74
Vvl BV vy IRA G TEERO BRMER v R
Fua[Axy7y 7] O 3WBEOENEELYZT, TRRE
E-HALTTS D ENW),

Ture—~y FAUE, XKEO BMAKEB Oy 72 —2
T, ZAbHO3IEEL XKED BF - BELEFC BT HE
T, FEAEELR FBESARCEWTE W% EE.
M7 7V F T~ INDORFLETE, T~~~y F
MEBELLLDOT, 3EECEMA—40Y X7 LDRHE
RRADDHE LTS, (’88.8.26 HAIZEHEHD

ZBRET¥ (8E) CHfit5E—ABCY2
5 AR BEK LR K

7 7Yy —1X, CORYEBEO=SEBETELOR
TERICABC (BKHEKAE) v 27 2 EifkEiE
EBCHEL, BERNE P v—-=v 7 b5 T L,

FEDABC ¥ 27 nik, HROBKIEENMEDH LHEEE
TChotz, N7TYV7OBEEMREIIRL, KD 3~
AfED LD MBREN A RET IRV 7T 7 X~/ Uy
Lo TWD, ZDENAY AT LCIXOEBERRERIK
45D 1T, ASBIPNBCERTE20RET
BARYH R EBHFBTEHOERENENRIOBLLTIC
HRCEDQAYTF Y APESH—ELE DAY » T
NeY, Ayx7LoMBIcXY, bAERNOHEDT X
5 BB IS A B EFR EEPUEANE KELE
ELTW5b,

Bl X7 »1X198248 7 AERGEERMALISE, BN TIRERHE
XX UDBCUIFTOREYEL, V7 72 -BEIXE
~ 90100 m? TEL T3,

MhRTlYy, ZEBETENSRAY X7 L OENEEERL
ANDBY, BEFTh 7228, Yyt ) vy 7%
e U -BECIRERSE - BEFEORENEE-TE
TWBZ EnD, BTN~ FRGLD Y 7 FRIERR
&~ & LRI S B ) - Fo

ZEBETHETE, F42¢E158LLTALZE Vv~
TOE—SHATICY 7 7 X ~FEK 1000 m3 OF v X
FARRELTCRD GEEAS~XT3EEAY, 56
XS LERTHFA 7 7Y F 7 —boRE KD BENT
Wh,

Rt T, SEBECRWTHIERAER UL DL
HfTHLELE, 7Y7NIESAHTERAY X7 LR85
SEAEIND SO LR L CHEEBHICENES % BT
Féto

¥, ABC¥ X7 rcBT5MWEbBILRAtARSE
MokEE s (06-390-1355) & B\id, FETALKML
PR (03-459-5926) % To

(88.9.5 IKIEEESEHTRD)
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