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PureCpsile is a newly developed ultrapure
water treatment system for electronic industries.
Ultraviolet sterilizor, ion exchange system and ultra-
filter are arranged into one module. PireCpsules
are very compact and can produce high grade ultra-
pure water, so that they are used beside the ULSI pro-
ducing line and/or in the ultrapure water treatment
plant complying with the requested ultrapure water
quality in the rapidly developing semiconductor in-
dustries.
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In polymer industries, especially in manufacturing and forming processes of engineering
plastics, there are several technical difficulties in handling highly viscous materials. Require-
ment for improving the process equipment is increasing the technical fusion in the mixing
operations by agitators, solid mixers, kneaders and extruders.

The basic *method to improve these apparatuses is to measure and analyse viscous flow
behaviour in them quantitatively. Various informations obtained from flow patterns and
relevant phenomena could suggest what is to be improved and the possibility or extent of
the improvement as well as indicate some characteristics useful to predict performance of

the apparatuses.
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. 1 Technical fusion in four operations
related to mixing

(_): Ordinary rotation,

{_J: Oscillatinh rotation, <—>: Reciprocation

in axial direction.
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Fig. 2 Relativity in blade shapes and blade motions
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Fig. 4 Velocity distribution of
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Kneading mixers & extruders

I

Batch wise Continuous

* Roll mills
+ Banbury mixer
* Double-arm kneader

Single-axis type
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Muilti-axis type
)
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- FCM (Farrel)
- KCM (Kobe steel)
« CIM (Japan steel works)

fio)

\*)
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- ZSK (Werner & pfleiderer)
- MP mixer (Baker perkins)
« KRC kneader (Kurimoto iron works)

. Ko-Kneader (Buss)

« TEM (Toshiba machine)
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Fig. 3 Various type of machines effective to kneading
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« KCK (KCK Industry)
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Table 1 Flow patterns as engineering informations
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Operations of ‘ Examples

imformations

] Usefulness

1. Original (Raw) |+ Distributions of vr,vs and v.

« Better way to know what is to be
improved.

2. Integral » Circulation rate

i:] v; ds
8

« Characterize the mixing by bulk motion
of fluid

3. Differential I+ Energy dissipation

v \2
i=j extension rate

i i=¢j shear rate

« Characterize the mixing by deformation
of fluid element.

T |

4. Converted . » Surface renewal rate

i Circulation time distributions.

« Prediction of mass transfer
« Effective to diagnose the circulation
' circuits.

5. Simulation !

i * Numerical simulation of viscous flow

» Prediction of performances.
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(® Helical ribbons
[] Screws or propellers in draft tube
A Paddles, propellers, turbines

& Others
+ Cross paddle (rotation and reciprocation)
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Fig. 7 C; and Cz of various type of impellers
by T.Shimada’s method®

Stagnant zone

Flow at B

Flow at A
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Fig. 8 Flow through baffle plate in pipe reactor

THETRVWEACERNCEEE D 2 FHNRLEREES
iz, HEND D WEEEFERMACER R U RS
BUERT A BRI FE LD Z & 03D Do TN D BIEHFLT A F
AUAxEDTERT.
BEREOENEEOEGRIGER T T 7T /7 v~k
DELEDIDERNCESEE AND, BIRCRTLHIC
HER AL 7D DL 7 v — 32 v RBAREIRAE FE L
SRR EFOLD, IhixHRELCEEn 2 RE
LDHENRE B, £ L TRREBERORARLEZX &
BECOWTHREZ BEFE TR 77 77 v ~ OB R
M7 » FAN— R B ERENDEEE RO IAERNE
SETHY, HENIMEREIAEERERED 2.5 0
LB BMOERY, BHIHEATIEBEMOEEL TORE
NILETHEMLALDTH B, BHEEELZHWERERD
TEDLOEFBAELHERBCRBL{ELDHZ L, BEL
Badn R EEOE U S W ER A R X 5 EEMO
bHIZENREREIND,
EHERMECOARRCL D 7 v — 2y OFIZ—
WOEFR e B TIRAEZI LT 52, BIRCIISERN o B

{ Wy 7Y F o —E#H

Vol. 32 No. 1 (1988/4)



N7 5 Tl ULnUanD, ERTFHIZERER
OEHE s (BE) 281 AOR FATHY, &
B bbb HEANDINET ~< & Bbb,

4. LERROBER

(LB OTE & LF 7 v X OFHEARTLHTH D,
{EEEBYHE, BERTIECIIYRDOZ L RBBARE
B 7 v 2 BT D & B R L O DO
Bitinb, Bic, 07 v +w X OBBEEMOEE, EEBIC
LB IR EESRE DT Y e M 3 & OB OREIXEE
ThY, FROLOHN I RIEBOHEESH, BEHDOETR
R DI BB DD THEERYET S,

BAE L BB BN LR, ZoEEx o
WEBFBENLBLETHY, FOLDTEXBELDORED
4 & CHBOLEN O & HE T X 2 ERER O
L EINEROERRIEANEThH b, Bl ¥ alitks
L TCEHHTHEER 7V — R TREBRIS ORI THRENR
BEmARREC I D EBEIIRET 5 L2 5. ERIOEN
HIRENC & - TREFE ST, Tt 7 7 VERLTH
e HBAHE LELAEML, DL D5 ABETEOHRD
B, EBEEREFUTA2LEWIEIRDCLIL-TL %, =
vY=7 Y v INOFENEEYELERTLERIEROME

I EEWNEROBHENIEET N S,
(fFRES)
Ci-3: EEEH -]
D i (m)
d tu-—x-—8 (m]
L HEHEREROKES (m)
n : [HERE (rps]
Py BRAESY 08 (W/m3)
Q& :ERRE (m3/sec)
s EHER (m?%]
(BEXHE)
1) J. A. Sneller : Modern Plastics International, No. 4 (1985),
p. 42.
2) N AL - BAKIGER O Kk iy, (1976), BIEAE,
p. 11,

2N
?\Eﬁ
\\nn

s(a)

e/

Linear baffles

T T T TTTTIT T T TTTT7T T T

: ~

0.10 i .\o
~ \o\l ]
~ B .
N - io\ .y 'o 1
L cen % o/ e |

~BQ -

0.05+ [ ™ 1
L L 1 11l 1 1 1.0 1e 1L 1 1 11141
0.01 0.1 1 10

w/D

#9 TRREE O AR S EWFEO HE
Fig. 9 Ratio of stagnant zone and quantity of linear baffles
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Yuji Shatani

A multi-functional processor has been developed. It performs several stages of filtration,

drying and reaction, and that in a single vessel.

(1) Each stage can be air-tightly performed.
preventing contamination.
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Design advantages are as follows:
It results in minimizing product losses and

Shaft seal is set at a position where is free from any trouble and rise it’s reliability.
Extensive heat transfer area and skillful mixing assure effective drying.
GLASTEEL, stainless steel and other materials can be available on request.
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Fig. 1 Conventional process stages
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Scraper
|
Filtrate outlet 'II><I
T H 1 ¢6007 5 AF —/VEl Hi-ROF Perforated plate
DRYER®
Photo. 1 ¢500, G(I@ass lined Hi-ROF #2 X Hi-ROF DRYERP (i
DRYER Fig. 2 Cross section of Hi~ROF DRYER®
12

M

ol
P - BT HRTR
Filtration & Washing Drying
g3 % T B

Fig. 3 Process stages

BE TR IS TR
Discharge Reaction
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h, X, BEEHAY ORe ~2 Y Va4 Y FEBLT,
EECERTE D, TOMOEERL, SHOFREREH
bR TR E Tl 7 vy TR~ R Y — )V
PZE S TWSBER R - T B,

RT7Y TNy
TEHCAMEATERTE TS, Y7o PHEADET
VAR KX LD EMTE D,

b/=I Y

-L#1 Hi-ROF DRYER® [ >\~ CidiFht & L CIkiFG
HELTW5, HELBHEOEATIE, XD Ay Va
WhbAA, BHEEERLYT VYV 44—/ & LEUT
TNBREBIT I 5 TWhb,

& X =B

i-ROF DRYER®DA T4 % 3 RoEXRIE - T,
AT B,

BB

KRR 7 v XD, Ry 7PERLIVEHICAT Y —

WEEBAL, ERCMES A AND D, FiX, FRT
IVEELOL Z X VFBET). FROKIHTKS
L7 —xREHDEMCETESL 2779 7BAY, MES
AP g~ P RRL, FRMEERRDIEENRDLB, &
DR, BEERLAWS, B2 7 —5EKEE TTEHX
B, BUREHEMLERLD, 779 72 RLO8THI
FEERXE5Z EiICk b FEBEIDIELR, —F, FEGE
L& > TEKRIIET T %,

5.2 —F%%

FEgor — 3k, JEEMRS CRfliln) % &iRBK
D5 Tnb, BREOMEY BIF5cnicit, r—x0D8
B EMT I RERS D, BRESGLENESLO=L
BYDEERD D,

BEHGEGEEE, r~x ECEBBE Y » 7V~ ET, B
— R L aRBEREITI & THY, B RS
- CTEBEHBLD L HIITH. LY, BEEEI DL
TTHMEY LFAHZ &S TEHN, B0, & iCBE

| & Hi-ROF DRYER® fFHEfRR « ~TEEEK
le 1 Specifications and dimensions
Type | RF-600 | RF-900 | RF-1200 | RF-1600| RF-2000

mm 600 900 1200 1600 2000

mm 3100 3500 3800 4 200 4700

mm | 1500 2150 2800 3600 4400 %ﬁ:ﬂ

- II
tration area m? 0.3 0.6 1.0 2.0 3.0
2a of heat* 5 T
Jsfer surface m2 0.9 2.2 3.5 5.3 7.0
1 volume** m3 0.4 1.1 18 3.7 5.0 L
e P
te volume™*** m3 0.08 0.19 0.33 0. 60 0.93
pty weight kg | 1500 2 300 3400 5000 7000 >
Area of heat transfer surface in drying
Volume of bottom head is not included. L—
*Cake thickness is 300 mm. (Cake thickness=L)
B
Slurry

Heating or _
cooling medium

£ 2 B - HIREEREE
t0. 2 Test equipment for filtration and drying

Wash water or solvent

Heat exchanger

4
Cooling
medium

(5Pt Filtrate & condensate

=4 Hi-ROF DRYER® DRFEH) 7 = — i
Fig. 4 Typical process flow diagram

W7 7Y Fo —E#H
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Table 2 Application

Slurry ! CaCO3-H30 solution
Quantity Slurry (¢/batch) ! 220
Dry cake (kg/batch) l 22.0
Concentration (%) 9.6
Powder Density (g/cm?) 2.7
Mean diameter (pm) 26
5: 3 ﬂiﬁﬁﬂﬂﬁ ‘v o ] Operating condition % Time (min)
HEME : 77 2 F—N, Filtration " Filtration pressure (kg/em?) 2 [
WME : RERA VY T A ; ,,,,, !
Photo. 3 Internal view of Hi-ROF DRYER® i Cake thickness (mm) 50 40
Moisture (%) 20 ‘
BHATE BBAND Do BB N e Sl
Tl BERR & - TR Washing Rotational speed (RPM) 30 o o eEO
HH, BERTHE S —FHEERIR Removing Rotational speed (RPM) 3 i 5
- - - — | S
TP GRS Te %o Drying | Vacuum (Torr) 40
RS TR — ¥ Lic PR o . GQV4}{"
) : erating temperature
hiod, CHBEBIERIC & - TR i S 180
BAETAHZLICLY, BHEEBELED | Agitater speed (RPM) 3
T o DA —RBET /i h S | Moisture % | 0.2
/N Ny % = DR IT i e
LTS, 2y FRIFO R DR Discharge Rotational speed (RPM) 3 10
L <, . .
INBOFERHMELETNZ L ‘ Total 295
7§ S’JZ\% T é\’D 6 o
5.3 & & {7 AatzxoR-—

FEEISET L%, Hi-ROF DRYER®Z H#k [HiR X+,
T B CEE L, WMEETH. HNERcBEr
TEBRL, EREEECL, BB L - TRERES R
HEH% LRNb, BEsiEdb,

5.4 # H

BBOb - o, BERO X 2 hE&¥ D 2D
B, SO Aog L EWrEr e b, BxEETEI &
B RELIERRBPEY 24, (BESZ)

6 & # & #

KRR, THEERYE1RCKRT,

FHRMERLOBHEIL S 7 25— VIR EREL L, &
RO 2 D =B vy — VK, NNRTFa Ak EDRE
SBTCEWET B, A M= HNy ~vORBEMIZEELET
L B0, BEBEoR TotEAEBE LT, BEGEEY
HEBEL T\ 5,

NSO AMESLE S I Lick b, Hi-FOR DRYER®
13 - BEEAR X ORI OWT b SRNG5S
ZEMTE D,

Hi-ROF DRYER®% F\W5 40 —f&ki/h 7 v —~N%
BARICRT, ZORTIE, EZETRS| L FBTHS
2, PIETS A ¥ &BY FFEMEFR®BETTH = & & ke
ThbHo
8 & B 134

BRAMHE 2 RICRT,
iy Cl 63

Hi-ROF DRYER®X, 87/t 77 v+« v 5 —itHE
Licl T A, 2~FDHANSS L DRELMNEE SN,

T rAVTIAN e TERATIE, LEMHOEELGT
i, BEEEOEND L 7 v~ X Ptk L OEEMEIR
DENT WS, il vy e 7t efiofra=y FEESEL
L T Hi-ROF DRYER®:4:EE &L - REM_ LR AW
WD EFEZTND,

LI A BN v A —~iK, 7R MEE LTRF-
6008 (BEE1, 2) #RELTEY, &%, HFEF—-%
DERHICED, WBEEDTRA Lt WEE 2 T,
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Electroosmotic Dehydrator “‘Super-Filtron®”’

mm%#%
Shiro Kondo
N
Takeshi Suwa

Ll

B
{2
B
Shigeru Sano
“Super-filtron®” is a newly developed and designed dehydrator using electroosmotic me-
chanism, which can achieve lower moisture of sluge-cake than in case of applying a
mechanical dehydrator and is expected to reduce total running cost of sludge treatment
systems especially in potable water treatment plants, sewage treatment plants and waste

water treatment plants.
Test result proves that “Super-filtron®” has excellent performance, a lot of technical advan-

tages and economical effects.

¥ A M =

e, Bk, UK, BEAK, REETw v XTI, A4
BROBEAREOEBEND, 2T v OLBEIIESKEL
BRD BN T D,

F T, L FilhBEA DK OB RIS, A
HEERRLD ~DOTHLIBEBRIFERRE X 7 v YK
FAL, HEROBEMIEK TIEFIEET & Inds - o AESKRITH

TR RIMRMREE, FHEE, BEMEFREER LUK
BN B ENEH, 270 IR R EICLD, B
HARED 5 WIIREEBRRE S 2 &2 T& 2,
1.2 BikERAE(LER

1 RICHUREA Sk OB R A 7R T, BB 7 4 v 2
— 7'V AT AR A REIC RN A R e BIEE 2o T
Bo FEReFEE 1000 mmD ¢ 1500 mm™J o 2 EE2 5

KIDZENTEIDEREENAE (A —n—7 40 5,
@) DEPIITEII L. 1.3 E=EREE

R, 27 =X r&xFOICERTRERKOBECLONT
1%, BRzAEZE(1987 Vol. 31 No. D) TEHL <A LT 5D,

EREBIIRKICORT L O IEHES D, XHic 1 EEH
e Th D, B2REFNEFLDT 5D,

AT, FHEEXOXBEREBRL SICIHZEXT v 1) KBUSEBREE

FTOPIKT X FERS D, BREERKEEOBIKMERE, =EEE L E U 1000 mmi oFE A Fb, 6 Zhabi
Rek - BT S AW T Do S AT AL HBEE TH 5o

1. & [ BE1CRT LI, ZREMHT plsmeE, |
1.1 7O—Y—} B, BHEER LORKEERETER IR W5,

FIRHCEARENKEEDOREAN L 7 v ~F v — t %

1R OBHEIR-EE
Table 1 Standard specification

AFREERIE, ¥ 1FEMENT 2 P AREER, B’RET

Industrial water

%Numberif‘iig;ra- iﬂg;%g;lw Dimensions mm ! Weight Chemical feeder gg&i?:ﬁ%&)‘c - t
Type  of area | volume | T i(approx.)
o [@ember ety W L H g
SF 20 30,6 362 2000 5650 2200 8700 —-I Pre-concentrator L]——{ epepoomotic ﬁ—immc@
10000 30 | 45.9 54312000 7700 2200 11400
mm ! ‘ - * Drained water
|40 | 6L2 7242000 9800 220014700 [ Waer i D
20 | 74.4 898 2650 6150 3100 19500 I o >_| A;J‘ J
155150‘ 30 . 112 ‘ 1350 2650 8200 3100! 22500
mm 40 | 149 | 1800|2650 10300 3100| 27500 BB Tm—F—}
| | - Fig. 1 Flow chart
50 1190 | 2240 |2650 12400 3100| 33500
W L

| ¥ 2R FEREEHEBE
Table 2 List of experimental equipments

Type | Control
SYPE | system

Size 1F11trat10n!Q, ty

area !
Large size iFuIl automatic {1 000 mmCIXGCh.i 93 m2 1
Middle size | Manual © 800 mmIx2Ch. 2.0 m2 1
Middle size jFul] automatic [ 600 mm=x4Ch. 2.2 m2 1
Column type' Manual 95 mm¢ ;142 cm?2! 2

10 g7 7
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Table 3 Test results of sludge from potable water treatment plant

Nature of Sludge Test result
Sludge type . R
dee typ TS|SS|VTS| py| EC [Si0/ Sakelatie] Capacity | Eiefupiion
; % | % 1%/TS £#S/cm|Al2Og % kgDS/m?2h kWh /kgDS
Raw water intake plant i 37.8 11.2 0.04
sludge (1987. 10) 28. 3;27. 90 10.9 | 6.9 736 7 3.06 23 4 8.3 0.92
Potable water treatment
plant sludge (1987. 7) 3}57_1 17.6 | 6. 5 797 | 1.90 55.9 6.4 0.14
Potable water treatment o in -
plant sludge (1987. 7) 15. 1‘{15. 0 14.7 1 6.6 939 | 3.10 40.0 11.9 0.10
Potable water treatment Tom el aal o | - }
_plant sludge (1987. 10) 5. 1: 50 23.5 6.9 781 — 55.1 2.1 0.29 B H 1 AREEEE
\ . .
Szt:?l:luv(‘,’;;e‘ ‘Eﬁ;g;‘e“g) . 42!1. 39141167 — | —| 46.2 3.0 0.22 Photo.1 Large size experimental
- equipment
Air cylinder 300 T ' i '
250+ /”— ; _
- . 15pT ’ B
j% ,§:E 40.12 3
Applied 200 2 T Jon B
pressure @ 8 =
= 2 13F =
=R = S
= 150 ~ 40.10 =
D.C. amperemeter ; z 1y 0.09 %
. R O g 100 g} 17 8
Filter cloth \I%V%l, Blectrode | Rocilated D.C. = 8 {0.08 g
Sludge NN 'R power supply 50 A 10— - AT 2
—Ldg(’—— i;\:&}’\\' Filtration Compression ~ Electoroosimotic debydration 3 40 1
Acrylic resin 3 &!%: : oL ¥ . Cake-liquid concentration (%)
cvlind IS AN 0 5 10 15 20 5 ~ o "
i - D.C. voltmeter T4 LK} 7 vV FRIERIR

Filtration time (min)

¢

g3 FkAZ v IiE BB Fig. 4 Performance curve of
$£2 SFERIETR Fig. 3 Filtration curve (sludge “‘Super-filtron®” (sludge of

Fig. 2 Schematic diagram of column type experi-
nental equipment

AT, #93 AR T X P 2R L, MRER Y
DHEREAT - Tl B,
2) HRISEEREE
AEEIL 800 mml, 2DOFEFEBETHDH, HEE
AR T—ED /NS NEI Y 5 2 REREERE T DERE
BOMRL » 7 2 FRREE TIZREDD LI { \WHIEE,
PR OEEM: s & OHEICITE S 23R W
3) SN T KRR
AEEIF2RCRT LI, ¢95 mm O T L%
A LI NEORRBRERB ThH b BRIURBIC L BRI
REDRHOTBIEL T3,
4) e HEIRRER
AL X 600 mmI, 4=|phr b, KRB LFERRF
HEAXRLEHEETHY, HM7 2 t2EHMEL,
AR IPFEDILEDTH D,
2. BERS9CADOER
BREERIE (R -7 4V Pav®] FEER T
9 VICEHTE D, RIEKZERT v Y TOBKT X MER
DWW TIRNR B,
2.1 EbEk~ADEHA
2.1.1 BE
1) AR, &oTEERR L L ARI0EAThd, #IK
HETHIAKTSHCENAIBETH Do Z DI, BIEMREER,
EEERIIAE LY, Yy TNV REBEBEE R D,
2) P, B, BRBENIK E 3 BECHTIKEITS .

of potable water treat-
ment plant)

potable water treatment
plant)

ZDD, BFRKEOX T 5 IThH, KT o

BE7KEC F THKT A Z &L NRJBETH B,

3) BREBWKF O RBHR LY, 275 hoMM
B, MEBFAR L, RS HIWIRREIN, EENA
B L fky — ¥ & e do

2.1.2 Bik7 2 FEER
BIRKICLKRT o YONKT X MERERT, Fi,

IRk, FEghigEA IR T,

ERKX T o Pk, —~RICRBIRESS, YU T
(5i09/A1,03) DfEiic X b FEMEEHEETX 50, EBEXE
BRI R NTHBRBBENKEWNZTE, ) s /7
N HAVNR WG EEEFEMEOBEA A S D, — RO MER
KL A—EAEA R LT\ b, 7277, RESkRBiKES & k4
BEEFENEE BbId X7 v Y REWT L FilEHEER
2 kgDS/m?h & BB EREAIHIC W B, LB DA,
FARRT LS, FREE, BEEIREIX, —F4K
HORELCLOVEAL, fck 27 —FEKkELEHE
T5HEFEEEIIAE L RV BERMNISEL kb,
2.1.3 Wik — ¥ DEFEF|H

ik —x & 2EFATHEE, BESEYEO DL
E 2 LB RAKSL &S TEERIOMEAR, T 320800
Telntnwd ok Bbivb,

R—s= 7 4V Fur® L ABSERERKDOBE, &
WETEMEATE, BEAHCRIBLTWDEEZ b,

iz, PRy - X5 BEFBTLHGTL, 7~ FHic
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Table 4 Sterilization test results of germ (Sludge of potable water

85 R MEEFHRST 2 MER

Table 5 Germination test results of seeds in sludge

treatment plant) . Seed | X v ¥ N A fAEx
Items . Feed sludge ‘Dewatered cake Days Treaimet Itag};yc-ir.a lI_\tIg;t_m_m_t_‘?ég jr_a___l\ifgatmem
o oo w0 | & & &

i Kinds of bacteria ‘ multitude single 4 (O) i 7 (42) (0) (6)
Hyphomy-| \ Quantlty of hyphomycetes 2.01X105/g | 7.32x108/¢g 5 - 77(87)77{ (ié) ‘ (0) ‘ o (6)_
cetes ‘ Kmd (;f 7hryph0mycetes i Wrrnany 7 one 7 7 (O) (48) 7 (0) L,, (2)
Total quantity of fu;;n;ﬁ genus ‘7 1. O6><10‘;/7g7 negative 14 (0) j (50) 4 (O) 1 (2)

TFETHESE FCEEEDREECHEERE
TOEEBBNREITNDEZATHD,
REDOFRCE, BKyr —Fomh#in &2k

Number of germination Rate of germination

6 & TAKERIUKS R FRER

Table 6 Test results of sewage sludge

DD MBAD I-d DE T 2 VX —~EANLETH - _ Property of sludge Test result
. T Pow
D, 2RF7 v 77OFERE - T, Sludge type TS[S S|VTSMeinity pii | EC ngga";:‘! Moisture | Capacity g%:ﬁfnp-
~—7%, BXEERKOEE, GKEOETIC e 1% | % %/ TS mg/e | |uS/eml 96/DS | % lkeDS/m?h kWh/keDS
5 ERES OB M X D FEL, FKRHEO [:";;obim”y desed |y o130 65.5 | 1063 |7.2 35 o008l P05
slu 6.0 | 219 o7
EEIC LD r —*REA#80~9 °CF TLERX T Avmorai ity dinested - S e R
) : naeroblcally digested |y g3ly. 35 70.3| 2582 (7.2 6360 135, 607 119 1.36
BHZENTE D, CORELAXFIBL, B shodge Unwashed) | e R I
. . i
KRB & T 5 & & MATREC o Do & D72 Q:gz?lz’tji'jvyas‘fjﬁ’f”d !1.72i1.60 50.9| 2360 7.7,5510 110| 60.0 1.32 0.94
oy T BB LR iy, Sv=vy T N — w0 | T T
W, MOEBETRIARELRY, 7 7 Primary sludge 1.200.99 78.6 | 456 | 5.8 2920 1.50 | o | -0 M A
IR FPHREL, K& AY) o P& - | 60,0 “___142 0.92
BAFRCHEEUKE 2 7 » ¥ TOMFEIER 7 2 Primary sludge 056222 80.7| 346 | 5.5 2 150 0.68 ] Les | o8
P DR T A R, BEEERIREE & L TRE - e I e
R - S xcess shue . 3 3
o Fusarium (LEA 7 o 9105 8AEAE LT s Excess shudge 0.880.85 78.8 | 143 |6.8 40| 0.65| 60.0 173 | 0.8

n, —ixic Fusarium 131000/g L FFE4E3 10
EEEMNACEIRWEEbTEY, EX T v JI3EE
FACE@EI w0 Bbhbd, —F, BEREERK,
~ %1 bik Fusarium XL EINLh o7, 25
A%, SHIEE, SRREEE, WKk -FOERRAT o
LY LEERIEENA, LALARBERT » VTS
BEOBEIRE IS, Bk —F250%, HE, ik
BMed, BF—EEOBELIEHEL T 2B L
Tro UL, BREEWKERC HHE RIS 12— B
U, Bik7 — iR EEREEL /0D, K, ZBRFrH—
WOEAMNE L, TEERAORNE A TREICHEMEL 2
LDLEZLN, ZOELTEIEFERBCELTNS b
DEZELBND,

WICE S RCHMEB T ORKF 7 R F OFERERT (#H
L7of@Tid, MEE UL TREMNR Ay R Af R T
DOFEFERHEML, BEXERBNKY UizEE &L&mstﬁ

EORFEA B Ll BREERK LIz —F 7 BED
HBULETFR, Ebbbe<{EF b/ ZDOFXL
Tk, FEAOEEL, 5 RiR3TI60 "CUlExH
15 MR LTz,

HlEo ks, EXEERKE, MECHEETER
XEDHZELARETH Y, BRAREY BE Lo
B L, Bk — % O EEFIRICKEG R BKTR T
i eE2 BN,

2.2 TFTKkADER
2221 BE

TKRRAT v SNBEARTDEHEL, SREKFECRWE
COEERL 5> TRD, TOERLDOERICIHNET S,
1) 4BR, BIERELbHA, KEBED X 5 ik

M7k 58 TIREER K & Wb N BTBRIEA LT, 7 —F

ﬁm%&thﬁifﬁmfe_aﬁT ETH 5

T T 1.9 T 0.0

\ 10.8

(kgDS/meh)
5

Capacily

Power consumption  (kWh/kgD31

Elecinsmmptic dehydrition pesiad 1.6 L L L LG
L 1

| 55 650 65

o0l T T T T T ] 250F
S s Z 200
o
g Gop g s 150
= =
[SETY - 100
g I =
= 20k lech}dvmw-" G eating g = 30
Ficctroosmotic dehydration period -
0 : ; L . L 0 |
0 5 10 15 20 20 0 5 10
Filtration time  (min)
E-E) FENREZL WD

Fig. 5 Temperature profile in the chamber

Filtration time
®6 KB E TR R (D
Fig. 6 Filtration curve (anaerobically
digested sludge)

20 2‘5 3‘() 35
Cake-liquid concentration (7}

BTE LABETEO TR MR (5D

Fig. 7 Performance curve o uper-

filtron®”” (anaerobically diges-
ted sludge)

{min)

12 T 7 v ¥y~ Bk
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Table 7 Sterilization test results of germ

B 8 R EESTTOBRIER

Table 8 Test results of sludge in industrial fields

! Quantity of germ Property of sludge Test result
R - " Power
Item “Feed sludge ‘ Dewatered cake Sladge type |TS|SS|VTS M. oH| EC ggﬁ'a’;:" Moisture | Capacity :;J:Emnp-
| (Primary | Primary | Excess . % | % 19/TS| mg/e | |¢S/em _%l/ps % | keDS/m?h kWh/kgDS
H cation
: sludge) ‘ sludge ‘ sludge f:f:s"sz'li';;b 2.81 2.56 72.2 | 1252(7.003380 0.57 | 518 1.59 0.81
Escherichia coli 4.4x105/g | negative negative “Power plant T cation B
N ‘ : f}ogculation 239 — 285 63 (6.9 343 0.63 | 70.5 2.58 0.38
Salmonella | 6.9X103/g | negative | negative “s: £e ) cation
e ecxc‘:;‘s"::]‘u;gg“‘ 0.9110.76 76.3 | 322{7.10 2490 1.19 | 56.1 1.82 0.84
Fungus | 2.8X103/g | negative - negative Pigment lant anion
i ! i 1 en an|
- | T mised slodge | 7-34/6.72/42.8 | 856 | 6.8/ 8700 0.55 | 50.9 4.05 0.77
Moisture | — 48.2 i 53.9 - -
S;f:“s“]ahga“‘ 10.9 [10.3 | 98.4 5862290 0 3.1 7.46 0.40
_ Cake Total running cost Chemical plant | 7,14 5. 5782|291 857400 O 30.0 9.50 0.20
Case 1 DISQQ§§L liqud | Disposal cost :
T concent: . i
. ration e 2 Y198 mt fon/year Cake Total running cost
Super-filtron® 35 %0 (2T liquid
N p concent- <—+1
Fil 164 \3()2 ration  [Disposal cost 19y 33 million/year
ilter press | | (1) Super-filtron® 70 9, 3
Belt press
o (2) Super-filtron® 65 7, [ 7]
Casg>>2> InCine»r»atiOn IIICII]EI’H[]()H cost
99 Y215 million/year
Super-filtron® (3) Belt press 85 %0 [ E9HE
I Y=y a R g
Filter press 65 % [; ] Sludge of wastewater treatment plant Fig. 9
Capacity : 80 kgDS/h Operation : 24 h/d Running cost
Belt press 7 %k N [ T,
MEEATER L T2 L0 L Bbh, 20X 5 CHEFEREE
Sewage sludge-+++-VSS=60 9 B B WIEFE NI IREE T, Wi E O TEER L L,
Capacity : 417 kgDS/h Operation : 24 h/d BT D REFED B L <7h, i@%ﬁﬁ&ci\é@ﬁ‘ﬁif LD EE %
B8R Fo=rr7ax P S, HAE, ZhbH0MRCOCTLEENEDTE S,

Fig.8 Running cost

2) BEALEDEE, B0 TEERC X DHUETAET

%, HIK, Hgh FIEAREL D, 7~ FOHEEIT,
3) r=F HEARENELS D, FREBECRETEXL

W, BK7 — % OMLHTETO AT 5 FAKE N,

4) EXBRELETOBEC L AREBHFECID, 275

I OB S A VLB S, B TH D,
2.2.2 Mok 7 A HiER

BORCEHET KR T v VORKT 2 FERamiL, B
6 BicixF o EmEofE =, ks, Kbhor—x4
K, FEEE, EEBENVRI—FTHD, 4bHAAET
BIC/RT LX) 7y — X GKRORBC LD IFEEE, 1HE
EHIELEMRT S,
2.2.3 U OFERANE

TKBEFICE, SZHOMBEHEIGTEL TnD, TAE
EOBEL, bKkRA 7o YHBEBEREERKTS &, FE
TR & D BIRAF OMBEEISER T 5 . BIRICAREN 2 A
WODHTHRER A R T RBHE, v ve 3 S8R EEBiks —
INBIEE S BRHEENTE ST, MAOKKEELT
DB LDEEZ BN, WKy — FITHERT I > Tnd,
2.2.4 YRR PADOTEA

TARBREA 2 RA MET 24, BERKESENKTS &
7 REKENS0 BEEEFTETIRDLIENTE, 20
BETRER EORPENITREL b, F/o, BIEETIHR
N LD, BREE LB TORMMECLY, 7 —FFo

2.3 EEHBAOER

BEEDEF~OBEAYEZ DHE, ROL5ELDND 5D,
1) FeKAERRSSHHREINH R T o &

(2) THTHEIN DG
(3) HBAIEHRFC ZRICHETHAT &

CDHRTRIOEFE T 7 £ A F 0L DANOEIE, BEC
LDERGMS R T LY, BREEO ¥ ¥ ¢l
BFANRREIND LD EEL D, £ I T, (1)FB LVEBITDW
T DORERFT R A B 8 RIS

(1), QHIM, 55 WIEASLALLDTLIFREIEBR
Too HHZIR(), QERIEATH LI L 0 FERMERES AR
AMETLEELH -7
3 8B K I K

TAMERE S LT, 7o FAGETEEDT =Y
7 a X+ O E BT KOBE & EEHKDOBE T DN
T, HAORELEES, IRCRT,

BREEBER KOOGS, MBHECAGbETT =72
APDRmEELL LD, TFEKEE2IY PR - E
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Beam Type Tank Container

We have successfully developed light weighted

v T F

hTRELE wEE
N K B +
Tetsuji Kobayashi

and large volume tank container which is

called as “Beam type” container under the rules of ISO.
This report describes comparison of “Frame type” and “Beam type” container and test results

of “Beam type” container performed under the
cerned.

Z N =
Mk, 19754ERBE Y 7 a2y 7 FREREL, BHEE
THIB00 B Ry 7 a7 FEEHELTWS,
By yayr ik, RN FERRMEOEE, FE B
DILFEE R EDWE, YarR VAV - E~igd
ARE LrAENMER-EEECTHEET S0 TH
, FOENE, VWb BH20 74—+ EEEaY T LR
NHLOT, IB874—F, X874 —~F6A4VF,
&207 4+ ~ FomEEE, HLEY - BERoBEREY BT
TVv— AR E Y 7 DL DTH Do ERBDEE
KE LT, 7v—aBlarrreEd b,
Lk, k@G0 y v rBiemz, SEE~ LR
FrEHICHERE L. (FE1)

TV —LDEREERE
Ay raviHiE, 7v—rORRICLY, RO L
CHETE D,
1 J2V—AH
R B ICARYOEREAYY PN LT, EEF

=3

=2

1

C—aBry7arsI
10to. 1 Beam type container

N A

18 7v—Linf

g. 1 Frame type container

domestic and international regulations con-

V= AT B LD, X NY VY Y IROEY, 8
MREDIZLALEE 7V— L TXEEL, Z¥7 - ¥ alv
(A - 88) ~ORWEOHHEEEZ P AL T2, (E1H)
1.2 E—LE

2y BIOBEBERRXFHRENLUTHIERY v— LT
FAHEDTCRY 7V AFLREAYNRO—FL Y E—~ns L
ToBEx35%, (FE2R)

FEELTCE, EF7v—az28BLL, $REEHATS
EREDVKRERY FVRFREL DD, 2 v T FHEY
BHTZENTE D,

EREEEE(ISO) Tk, TEOficihER (Gross
weight) = 2 7 + B (Tare weight) +E&HE=EE (Pay
load)#% 24000 kg ¢#HELTWb,

LT, 2 v 7 FEHERRNE, FO0REHCHEE
EEEYMNTHENRTEX S,

Fl, BEFEFADOT7 V- AT v—ANBLID, X
7 DER% HIBIE—MH X TR 2ENRTE, TOH2v7
REXBEPTENTE B,

v AR e 7 v - AEOWRERE A B 1 RICR T,

Corner fitting
Corner post

End plate

Bottom side rail
Top end rail
Bottom end rail
Cross member (Top)
Cross member (Bot.)
Support ring
Reinforcement of

tank shell

2t

6LECEEELEE

L _o
Nl—o

2501

(8-67)

38&D

) (20}

%2 E—n#
Fig. 2 Beam type container
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Table 1 Comparison of beam type and frame type
containers (Calculated)

Capacity | Tank dia

Tare

liter mm  |weight kg
Beam type 23 000 2300 2393
Frame type 20 100 2150 2745

2. ¥Re—-ABl2YvIOVFF
v-nBlayyErig, BB 2y 7KED
KEMEE WD ZDODREL AV v FRBD DD,
B2 LRy 7R IVUFDOV R~ T FRECECHE
BN LERD B,
SEEWELZY -~ aBay7F > (B2E) - DARE
L, 2v 7y = VAIDISHERZ BT S L I TRL
¥, BEHH - BWERETICHRZY, EFCEL
TISHRE A EREL, RetrRER L,
3. EBAEEHER
K H R L UEE
BIRCRLAER T v 7B~V (Tl — )
HREfHF, CSCHRE (e avy+ir BT5 BRSE
#) FofboRAlicED b-FRERRE2RCLD, 7
Ve b B L OR Y OBREETER Uiz, FERBROMIE A
BIRRERT.
3.1 EERHER
BRET7 A VROEHEFSFAOBNCHERXE IRT
ANE RS
1) HERRR
@ EFEHAT v xv IR
(8) EFHBRZ v ¥ v IRER
4) EFHFRRHRR
F 7z, BRBICOWTIL, FOWL Dk B4~8KRITRT,
3.2 A
1) BELRFR
(1) BAGHREECREEL, o 138 kg/mm?
TH oMo
2 BBREcEITmLtFIEAINEELTEY, &K
BHSE TSN TH B,
HREMRIGSH @EE) BT Y RDBh b,
fo=18 U-04 /DA F o35 1g/mm2

v

2
4 EAEEL =y TS =120
F :#assgE (kg/mm?)
2 AEEK 19.3
vy 1REFE 1.517
LiediaT, —138 kg/mm?2 (FARLEH) <

—23.5 kg/mm?2 (BFAEMREH). HFRIGTEHE2
TR o
2) WEFAT v x v IRER
BAESIIIEBECREELTWS, FAECGHTMETT
5o
A EREIR T
o 15 (1-04G/DYF
v

=21.1 kg/mm?2

H
Longitudinal H
24000 kg |

]

e

Lateral

48000 kg

Bottom

25000 kg

%3 TR S BABIE X
Fig. 8 Outline of load tests

¥ 2 %X WESXVMHE
Table 2 Load tests

D

\{ Load kg% Remarks

Stacking test | 54000 |=24000%1.8x5%%
Lateral racking test 15 240

Longitudinal stacking test 7 620

Longitudinal restraint test 24 000

Top lift test i 48000 | Tare wt. included
Bottom lift test l 48000 | Tare wt. included
Internal restraint (Longi.) | 24 000 | Tare wt. included
Internal restraint (Lateral) | 24000 | Tare wt. included

BIR BKEH

Table 3 Maximum stress

——_ [Max. stress|

— ~— - __ i kg/mm? | Member

13.8 ! Coner post

i 19.8 | Coner post
Longitudinal stacking test ! 7.6 | Cross member

' 13.3 | Bottom side rail

Stacking test '
Lateral racking test

Longitudinal restraint test

\ Location of load (a)
N Change | Distortion of
in corner|  corner post
post Longi-
Load \ length | tudinal | Lateral =
0 o | o | o BAE .
0 | BE R LT
54000kg | — 2.0 — 1.4| — 1  Table 4
{ Distortion of members
0 0 0 0 in stacking test

A=120, 2=46.6, v=1.6
L7eii- T, 198 kg/mm? (BAREST) <
21.1 kg/mm? (FEAFRIEH)
3) BEFFAXRRy X7
BAGHEEE 7 v 2 2 v icF4 L, B+ IR
DEFE ST\ bDe
T TR HEEETT 5 o

Eiga:ilod vl
fc= 1‘155 =F=24 kg/mm?

LiciioT, 7.6 kg/mm2 (ZFAFRERT) <24
kg/mm?2 (FFEeHFIEH)
4) EFHTARHAR
BAGITIETHCREL, SiHRERSTH 5,
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5 % MF7 ¥ /HBREHER

thle 5 Distortion of members in lateral racking test

AN

Push i Pull

> \ Differences of diagonal Sum of Differences of diagonal Sum of
_ 4 lengthes differences of lengthes differences of
- Load(kg) |  4Li AL, ?éﬁgggg; 4L, AL, ‘f‘;ﬂg‘fﬁi
(I) 0 0 — 0 0 —
Y
% 15 ‘%40 — 4.0 + 3 i 7 + 4 - 3 7
0 0 [V} — 0 0 —

6 & EFRHEBEHER

tble 6 Distortion of members in longi-

B 7R BB LIHER

Table 7 Distortion of bottom side rail

£ 8 & EFAEMER
Table 8 Distortion of tank head in longi-

tudinal restraint test Unit: mm in top lift test Unit: mm tudinal internal restraint test
—— = - Unit : mm
Load (kg) ™. P“Sh‘ Pull Tead™ - lft | @
g w 0 o | o 0 0
. 24900 ‘ —5 | +5 10 480é)kg + 1 24009kg 4.7
0 | 0, © 7 0 0 6 0

B H 2 WESRTOr-
N =l

Photo. 2 Beam container at
load test

FrAIRTI
fe=10 A =04C/DAF _91 6 kg/mm2
v

Lichi- T 133 kg/mm?  (BAFER I
<216 kg/mm? (FFAUEI7)

3 TR
FXZBIRBRIC BT DHEECHA BN DEHER OflE
BA~8KRDI DK, WFNOBERITESWTLHREN
BB, BIBICIZFA XN~V RBIVERAY A
4 5
HERBRIE, v 7 F OBMFEC N2 CTHRERICND
BT EE L CEBRAENRED DN T3, SR
DMCHET A FRBEINBER, GEOHEEEIIE
E7 XA TBROBEERETHEIN TS, RRERE
WEARCEWT, BEET B i, BAFARA
EKTPHBEY Lo HEEIN D,

B o H R
1 3R&l
KEO gEsto WA T H5 AAR (Association of
merican Railroads DBg) NEDHH- R ¥ 7 2 v 7+ D3
ELTAAR-B00 S B, FOHRICEEARCETIH
Mo ho Fio, 7 FXOFEHETHDCTC(Canadian
ransport Commission O#§) W L FEOHERH D, b
bhO Lo~ afllzy 7 ay73% I nb0RRF
RS W CEHERBR AT - o

§ i
No82 MEHOR TR16=INT ©B— 87-80-80

97-88-60
18:13:56

B4R EEAy V0TS T T
Fig. 4 Acceleration chart

28 es/DIV  CH=BL2 19315248 HIDKS 8883 FFT Ki CORDER

4.2 HEBOFZE

By 7 avFrDREENEZEA24000 kgicib L Hic
BY 7 2YTFEKEAN, VO LORECRESE, Iy
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THELE%REDE D,

B~ P EEREITC S D —E O AL -BE
HEE, INCEHEIED, RBRTCIIMEES G, 10Gk
JOBGHEFE L (B4R 25, 7v—14 - 2y 7 O8
BERE SO TCEREIRD DN o1z ¥z, BEISH
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& £l [0
BlE, By - LR R Y7 3y 7 FIDWTHIG 2 B
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Ry ayiFFRONTORELSbLE
HRAMSEM(03)459-5854 AR A St (06)206-7433
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Shinko-Pfaudler Service

This paper introduces recent trend of repairing contents and a
new marketing field in which we are trying to enlarge.
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Fig. 1 The rate of repairing
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61

- N 4
Moter
» Heat -L Tension of V belt
Reducer * Sound Typeof | max. | min.
I=' belt | (kg) | (kg)
e Temp. room temp. + 40 C, — A o] 1.3
M 80 oL = o | ol
Cyclo 2t50°C "=' - ) 8.0| 10.0
s Leakage E L] E 12,01 15.0
¢ Sound
e Vibration 0.3 mm m Cyclo type reducer i. SW type reducer
AA type reducer V belt PW type reducer

" of oil

Exchange of grease : Every 1year

: Every 6 months

L.H type reducer

Mechanical seal

® Pressure
Seal pressure

» Eccentricity
0.1mm below

i
o Square T(%]T)‘X D mm Pressure in vessel

below 25k below + 2~5
o Vibration of shaft 50k below + 4~10
2 e Temperature
og m below Room temp. + 40°C
X. 80 °
o Leakage of oil , . l\fa: ¢
3~5ee/h o Circulation of oi .
1~2 2t/min.
» Circulation of cooling
water  3~5 £t/min.
Exchange of grease : Every 1year
Exchange of oil . Every 3 months
Pressure unit 80 ot
Pressure box : 50t
Daphne mechanic : # 32~ 100

FB2E 79 RF— )VBIEERO HE HRET

Fig. 2 Dairy check point of glass lined reactor

Gland seal

e Eccentricity
0.2nm below

® Square WZOOX D
helow

e Vibration of shaft
]LOOO‘ mm below

e Leakage of gas

o Supply of grease
once / 5days

e Cooling water
3~5 £t/min,

¢ Tension

Gasket ( Vessel, piping)

Deflection of belt

o Leakage of gas
¢ Leakage of liquid

Jacket

H—

e Pressure
e pH check of water

Glass lining face

* Crack
¢ Corrosion

\ Gasket

Vibration of * Wear

{ agitator

G.L 1 mm/M, Max. 3 mm
SUS 0.5 mm/M, Max. 3 mm

Lmm mm Lmom mm Lmm mm
300 4.8 900 14.41 1500 |24.0
400 6.4 1000;16.0{ 1600]25.6
500 8.,0( 1100/17.6( 1700]27,2
600| 9.6( 1200|19.2( 1800]28.8
700 (1.2 1300{20.8( 190030.4
80012.8( 1400}22.4] 2000]32.0
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Heater (L

Thermometer

CA ). Am meter
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Fig. 3 An example of electro polishing
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Application of the ABC system for Anaerobic Treatment

of Chemical and Pharmaceutical Industry Wastewaters

BB Bk
®W O K M
Hiroaki Higashino

Shinko-Pfaudlr has successfully developed a fixed-bed anaerobic treatment system called the
ABC system (for Anaerobic Bio Contact), and received thirteen orders of ABC system plant,
nine of them are under operation and the rest four are under construction.

Since the introduction of ABC System, a new horizon is being opened up for utilization as
energy creation system for wastewater treatment which has been considered to be only
energy comsuming systems.

The essential point to be taken into account in applying anaerobic treatment system to
industrial wastewater, especially chemical and pharmaceutical industry wastewaters, is that
previous check is necessary to know to what extent the toxic materials contained in waste-
water influence the methane forming bacteria.

In our company, a simple test method has been established to check the influence of such
toxic and inhibitive materials; By this test, we has confirmed its effectiveness through the Q
experiments and investigations done on many cases of anaerobic wastewater treatment systems.
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TERNVE ~AIERBEAKRESREBLIS E LTS, 20D
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Table 1 Compounds metabolized by acclimatized anaerobic cultures

Acetaldehyde Ethanol
Acrolein Ethylene glycol

Acetic anhydride Ethyl acetate
Acetone Ethyl acrylate
Acrylic acid Ferulic acid
Adipic acid Formaldehyde
Aniline Formic acid
1-amino-2-propanol Furfural

4-amino butyric acid Fumaric acid

2-Amino benzoic acid Furan
Benzoic acid Glucose
Benzyl alcohol Glutamic acid
Butanol Glutaric acid
Butyraldehyde Glycerol
Butyl acetate Hexanoic acid
Butyric acid Hydroquinone
Butylene glycerol Isobutyric acid
Catechol Isopropanol
Citric acid Lactic acid
Cresol Maleic acid
Crotonaldehyde Methano!

Methyl acetate
Methyl acrylate
Methyl ethyl ketone
Methyl formate
Nitrobenzene

Crotonic acid

Diacetone gulusonic acid
Dimethoxy benzoic acid
Diethylene glycol
Dimethylsulfoxide

Oleic acid
Pentaerythritol
Pentanol

Phenol

Phthalic acid
Propanal
Propanol
Isopropyl alcohol
Propionate
Propylene glycol
Protocatechuic acid
Resorcinol
Sec-butanol
Sec-butylamine
Sorbic acid
Syringaldehyde
Syringic acid
Sucrose

Succinic acid
Tert-butanol
Vanillic acid

Vinyl acctate

I Corn

Potato
Sugar cane
Bagasse

Peat

Wood

Corn stover

Straw

Water hyacinths
Giant kelp

Animal wastes
Cheese whey

Pear wastes

Pectin wastes

Meat packing

Corn milling

Dairy

Brewery

Rum distillery wastes
Wine distillery wastes
Guar gum wastes
Water-soluble polymers
Bean blanching

Pulp mill evaporate
Coking mill

H3-CO pyrolysis
Wool scouring
Tannery wastes

Yeast
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Table 2 Inhibition/Toxicity in anaerobic process 60 212 1B COD/ 1 000 f6°/day
Acrolein 500 ppm Inhib. begins | Eugenol 1000 ppm Total inhib. 2
Acrylic acid 900 ppm 50 % inhib. Formaldehyde 400 ppm inhib. begins s
Acrylonitril 210 ppm 50 % inhib. Furfural 5000 ppm Total inhib. L
Ammonia 4000 ppm Partial inhib. | Guaiacol 2000 ppm inhib. g
Anilline 2400 ppm 50 % inhib. Gasoline 7500 ppm No methane k|
Carbon tetrachloride 10 ppm inhib. gas production 2
Catechol 2600 ppm 50 % inhib. Lauric acid 5200 ppm 50 % inhib. =
1-Cl-propane 150 ppm 50 % inhib. Limonene 500 ppm inhib.
1-Cl-propene 10 ppm 50 % inhib. Methylene chloride 2 ppm inhib. begins
3-Cl-propionic acid 860 ppm 50 % inhib. Nickel 300 ppm inhib. begins o1z 3 s
3-Cl-1,2-propandiol 660 ppm 50 % inhib. Nitrobenzene Filter height (Feet)
Chloroform 40 ppm inhib. begins (mm=:123,11) 13 ppm 50 % inhib. CODcr=23000 mg/€
(C:rotor(;aldehyde 100 ppm in}}:ig. Eegins Ilzialntac]hlorophenol 278 ppm inhib.h . %6 W& 7 4 VA —IBT
yanide 10 ppm inhib. begins eno 400 ppm no inhib. &0
750 ppm recovery after | Propanal 5200 ppm 50 % inhib. Fig. 6 éﬁﬁ?acfﬁofﬂe
5 days Resorcinol 3200 ppm 50 % inhib. U b'p .
Difurfuryldisulfide 10 ppm total inhib. Sulfide 1500 ppm inhib. begins in an anaerobic flter
2,4-dihitrophenol 250 ppm recovery after | Tetrachloroethylene 160 ppm 50 % inhib. after McCarty
1 day Vinyl acetate 700 ppm 50 % inhib. -G
Etylbenzen 340 ppm 50 % inhib. Vinyl chloride 65 ppm inhib. begins ®
Etylene dichloride 5 ppm inhib. begins 2
Randomly Effluent
T T T T ked
REEN Do (0 edia
s | - . 3600 212 1b COD/ 1 000 ft3/day
L%« SIS T OFKMABIC # 2 v FHBE» BH LITR Y
ToteDid, S0 20ELED K RAZY 7 + — FRFD et
McCarty BTh Y, BFOHLE LTI674E“The 22nd 2 600 Recycle
Anual Purdue Univ. Industrial Water Conference” t28W ABCY 27 ADEAR
CHFFEXN7- Anaerobic Filter (57 4+ V& —) Th TH—
% (E5E) 1000 Fig. 8 ABC system
McCart Anaerobic Filter S -
y o ilter iffrL LT BTE BT VA —IB B
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Fig. 7 COD Profile in an anaer-
obic filter after McCarty
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Filter height (Feet)
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Control Fed. 54 p. 1288 (1982)
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Fed., 41, No. 5. Part 2, R160 (1969)
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Maintenance and Troubleshooting
Regarding Membrane Unit for Water
Purification and Desalination

I 7T Y ¥ 7 — () (B RATIB R

The membrane process adopting reverse osmosis and/or ultra
filtration membrane has long been, although its molecular level
separatlon is not as widely done as ion exchange resin, indis-
pensable in deionizing and purifying processes of water. The
reports on membrane theory and its engmeermg, and various
manuals are fully available, however, there is still room for W7 T K7 —RERRR e
further study to keep the performance of membrane units stable B’k

Toshio Naruse
for a long period. This literature illustrates two examples of NI

W7 T Y FT— o7 HvERaH

such troubleshootings accumulated in our history of ultra filtra- D 3%
tion and reverse osmosis process. Yoshimichi Mitsukami

g B —
Kenichi Ushikoshi
W77 Y F7 -G EmE
+ B # F
Takayoshi Doi

¥ Z M 2
KOREEITFR & U CEANAER L SR ERE, A4 ¥
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U, @ik EES B WRIEK AR LD 7 m 2 AT
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LisLaEnb, Zhbols %o BRI T » TRHH,
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XEAERCHEL, MESRELEISVAWERbRS,
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Reverse osmosis unit
Degasifier  Ton exchange
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Fig. 1 Typical flow diagram of primary deionization system

Ultra pure water tank T
Point of use
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Fig. 2 Typical flow diagram of polishing system
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l~57’)b~>;—7'-4 77
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5) HEOBMK T v ~HESMEREINTHWEZ &, Bl & 5T, BURERE RN, 34
6) HHRIOKRICKR S WEBS RN o AL EEA IR, FIRLSRINCBEIE, £
(1) EBEL D KELREENR N &, DT RFEED LIt EA2 L5,

8) ROBUHAKTDOEREERBENZOROBICHE L2 BT T M 1AL NCEE S B — Bt T TV

BECHEINTWE Z &,
R O 8tk i sy s ¥ F N UL L - B B4 2
BWEEL ESA TN &,
3. & =
2 BORME L ERES Ao IR TE D, ~D
EHTE R b TRE, UFE
SUROBD Firid HED FHL A %0
UF/RO BHokERScL T, &2

LT, BA-22bb20FREMAECDONT, |
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ZFD—FlHEE 2RCR T, R THLTCEBRY RIS T
IR ARAIBE T H s - b+ 5 7V OBEF & 2 DEHRERK
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B 1 F SUKEHEER KX

Table 1 Ultra pure water quality for semiconductor processing

Country Standard in Japanese Industry SEMI** ASTM***
— o] s/ \BE \ & grade — :
7 1 ﬁ)%”ﬁ ‘D%‘jﬂf ADEBIE TN 2o Parameters For 1MDRAM 4MDRAM* ~ AlfaieAcceptqyp)
Lirl, B5P2FEE, HAHWIRT — VT Resitivity (1Q.0m/% ) P 1 '
esistivity (MQ.om/25 € s 7
’ ﬁ"'ﬁjf;%&j}%@if;b\o %ﬂ&i%@ . %}E%?&: esistivity cm/25C) > 175 > 18 18.3 17.9 if/i ﬁﬂlgysnfume)
- TOC (ppb) < 50 < 30 20 50 <0
BT Bl BEERCI AN EER R, ¥ ’ ’
b= = Particle  (pes/mt) <10 <30 <1 <10 0.5 1 <9
tﬁﬁjﬁﬂg RO ﬁﬁ i, Hﬁﬁz#?ﬁﬁ LT Particle size () 0200 0 @1 (—) (—) (1.0)
%@&{E%{%‘ﬁ?\%%éﬁ‘@fi < t: Vo 2 ﬁ Live bacterta - {(CFU/100m0) <1 < 0.5 0 6 < 1/mt
Live baclerie 1 .5 1/m
TN AT & EEBER AR I TN FWT”MWW> <5 <3 3 5 <5
. Jissolve oxygen (©, ppm < 0.1 < 0.05 — ~— —
Tl b Do 5, Sodium {Na, ppb) <1 < 0.1 0.05 0.2 <1
(1) }:ﬁ%@ﬁl}(%&%ﬁﬁ? Binsb PCE%{ IL’otassimn ((Ij ppb) <1 < 0.1 0.1 0.3 < 2
REET < “opper {Cu, ppb) <1 <1 0.002 0.1 <1
© B ALy ~LELA Zinc {Zn, ppb} <1 <1 0.02 0.1 <5
EHREEC LR LIBE Tron (Fe, pph) <1 <1 0.02 0.1 —
P B = Fal A i N i Chromium  (Cr, pph) <1 < 01 0.02 0.1 —
(2) Hﬁi‘ J"‘FB RO %E I\ Tﬁ%‘ mif]*ﬁ i Manganese  (Mn, pph) <1 < 0.5 0.05 0.5 —
pc{&"ﬁ' L7 j%é\ Chloride {Cl, pph) < 1 <1 0.05 0.2 < 2
B . . Residue {ppm) — — 0.1 0.3 < 10
(8) WERUFIEBWTHEITOY — 7 &N
TN * Requirement of the Industry for 4AM DRAM production. 1986. .
ﬁg‘éj{ I/ﬁ‘% = **SEMI (Semiconductor Equipment and Materials Institute) suggested guidelines, 1986.
(4) VA 7 al ]) -’(’ éﬁﬁa%j{ L/f:i%é 2+ Proposed ASTM standard specification for electronics grade water type E-1, 1983. '
PAC  NaClo Clay Na,S0; S0, NaOH
feeder feeder feeder feeder feeder feeder

Chemical

cleaning system

B3I KO AUKBEIC X DR A FHRKOBEERE Y v~y — FO—F

Fig. 3
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B2 R UBREERED T INVERE £ 3% UFeY.—-VEREGER-ER
Table 2 Troubleshooting for RO unit Table 3 Cleaning results of contaminated Urf with various
kinds of reagent and conditions

Phenomena B}
. . Pres- | . . Counter-
Causes Rejec- | | Check points . 9% of recoverd flux.
Flux tion ZL;E; ‘ measure L‘ljl-‘! Procedure Flux : New UF/cIean?d UF Comparing to new UF
1 ‘ : Pressure module (o/aiatm+25 C) before/after clean.
| ) i | Seasonal ch , ressu -t = -
mgh| | N\ — | ;’E;:f"‘:;ﬁ;f:c’ie adjust, 59%H:00 1000mg/ ¢ 5%H,00
. t P cool'g x| p8->NaClO>pH 8 6.689%107/6.35x 107 73/ 95
 Lemperature T B [ e 1 heire. 1 hcirc. 24 h dip.
Scasonal change, | Iressure -
Low Q‘\l - — heater ad)ugt, 5 % Ha0, -3 s 103 1 /7
' heating X #9/1 heirc 6.66X107°/4.86X 10 61/73
N A — )
F High zj yd —— | Pump, valve i;je::ture 1000 mg/2 5 %Ha00 5 %H:0:
o | Pressure s Pump, valve - : x| NaClO—pH 85 8 6.78x107%/5.76x 107 43/ 85
g Low| Ny | | — | s ' — = 3 hire. 1 hcirc. 24 b dip. I A
B 9 hvdroxylamine -
w ) | Fecd flow rate, | Flow X ;g ﬁgh’di”;’t‘m.'“" O 5 agxa0s/a.6%10° 52/83
a Big | — —_— & press control dustt _jehde arc .
t] valve adjus 29 EDTA . .
e | Brine —— — o - - 8 x R 6.19x1073/4.71x107% 47/ 76
r | flow rate i ; Feed flow rate, o 2 hdip. > Thcirc. ) ) o
e Small, N\ NN | P control - 10 % NaCl/pi=9 5.78%107/5.61x1073 49/97 After
valve, press 24 hdip. 1 haire. 30min
p drop X : Flux
T " B - - - S N
e | pH gl%}:w ﬂ AN — | pH control " pH control . Down
t . < - T resure 5% NaCl/ pi=9 6.45%10 /5.35% 1073 53/83 Ditto
e High \ —_— Feed water T X 24 hdip. - heating 40 °C
¢ Al¢ S 1 . .
. contration o e Dmndre |
51 ' Low ﬂ Y — - — L= — X 100 % ethanol /24 h dip. 6.00x10 3/3.30% 107 52/ 55
| i [ S S S =
¢ , Feed water ess 2 i 1%NOH 05 %HCl 3% 106 -3 ;
n IH.SO]L-lble matters \ \ i quality, recovery ‘ Pr es:sure 7 | 9 11dip.—» 0 mi:circ. 8.33X1073/6.00x 10 41/ 72
L (Scaling) “ ratio, ph i cont’l
I T I e B el - Note : circ. : circulation of cleaning solution through UF
| | High! i Q. Chlorinator, mem- Clz conc. X L . A .
EReﬂiduil jHig ‘ ny | brain degradation | adjust dip. : dipping of UF in cleaning solution
L - Chemical
g;él),ong Null \ oo Biological attack . clean’g,
’ 1 b ~l ' chlorinator Cly con.
‘ | | adjust A ﬁ@%ﬁ
Note. / . Increase ,jl <4 : Main phenomenon AP : %EE
\ . Decrease —— : Neglegible

BIRITBMUKDOBE, BRAERAL Y 7 v 7 2B LT
LWL He BLTOF R ME] =—% & T257-00%EE
AP % PIHEEEEHNP & L TR TEEL, ZOHEOEE)
b7 IVEREZEA L 7.

P=CFi+P.)/2-P,
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Pi LEY "ﬂ/j\DEjj

4.1 UFEDOEH

1) +o 7ES
M@ OBk 7R (1, 2BZR) 0/ v~F
7o DD, FEFERY Ve —OBRIEEFERDOT > 17

W7 4 E - UFPERCBEXBZ H572DDOT X P afT P, : giakIEH
St b A, ¥1EHTT X F AU FEOERIREEC Py FEKES

AR EEIRED FERS T A LEIRE  HFARC—R~ZRMKEO 3 AW T 7 RUFEY a
R LD ABREOSRREEE Y ER U, TARBIEN Ak RO P ORI AR EEAIRT. B4
BN oo o, ZOMOEBRBEMIOKESIA B RT—KEAROHOTIPO EFEEA LKL,
AEARCTR T, vy 7Y v T A FADBELBIT FALBE TP AEKEERH L & bRE AL TS,
Stetew, SPRERCIZeRE DL DXL S, MK ZDHEE XD EEN D OFMPE ST REINIDT,
LT/ v FIEZFIGEEELS S UF#

Wk & LTI ER R AKE TR B 4 K KELSNK

2 Table 4 Water analysis
B[R o %2 h . . . Resistivity Particle Live bacteria | TOC:
2) ER ﬁ 7 o Sampling point M@ am25C 024> 1 pes/me CFU/ me me/ ¢
%Hﬂ't%%7 7R ?‘Giﬂ‘ﬁ%f HHDT, Test No.d1 supply water 17.9 2 1 x 102 1 0.3
IR KRHAUF &Y a —VE AW, ¥ 3 outlet of pure wtr. tank : . -
o= g Ditto 18.2 2.7 X 10° 10 —
Vs YL T 4 — v A = .
v = YIS 7 4 F7APEITD S "No.l outlet of RO 0.038 8.0 X 102 0 B
& el "No.21 outlet at vacuum _ 5.5 % 102 1 _
UFBE “RAKIC A 256, 7 vE S
N . N . N No.31 outlet of MB 16.0 3.4 % 107 16 —
WmESEE 7 VIEAINT, ROEHKX NSl ;
No.51~53 outlet at 182 1.0 % 102 | 0.3
ﬁg@ﬁﬁ INbo polisher e - .
_ "N0.65 x UF permeate — 2.7 X 10 2 0.5
J=A 4P "No0.83 v UF permeate — 1.1 X 10 1 0.6
Z T “No.91 z UF permeate — 2.9 X 10 1 0.4
J: FETA (7597 2) Raw water ( City water) 180 2 8/cem 4.6 x 10 1 6.6
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. pressure vs. various
1 L .
=% 7017 11 96 s test point of UF Operation period  (Day)
Operation period — (Day) ® RO permeate — Mixed bed type ion exchange with gel
@® RO permeate—Outlet of vacuum deaerator—>Test UF type ion exchange resin (Strongly acidic cation exchange
® RO permeate—~Outlet—>Outlet of mixed bed type ion resin+ Strongly ba.sw anion exch.ange resin (II)].~>Test UF
h ® RO permeate—Mixed bed type ion exchange with gel type
exchanger—Test UF : hang in (St ly acdi ti hange resi
ion exchange resin (Strongly acdic cation excha in
® RO permeate—>Test UF (Blank) +Strongly basic anion exchange resin (I) J>Test UF
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= kg/ap—T— T Strongly basic anion exchange resin (I) J>Test UF

S5
—~
T
"

RO permeate—>Gel type regenerated strongly basic anion

exchange resin (I) for nuclear use—>Test UF

RO permeate—Mixed bed type ion exchange with macro

porous resin {Strongly acidic cation exchange resin+ Stron-

gly basic anion exchange resin (II) J>Test UF

RO permeate—>Another test sample combination which is
epuivalent to #Q@

@ RO permeate—>Test UF (Blank)
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L Fig. 5 Effect to UF operaion by extracted substance into pure
2 4 6 8 10 12 14 16 18 20 22 water from ion exchnge resin
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P Mean operation pressure of UF (at 25

S

Operation period  (Day)

Note : The mean operation pressure of UF to keep constant
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@® RO permeate—>Mixed bed type ion exchange with gel type = 7
ion exchange resin [Strongly acidic cation exchange resin :; 7
+Strongly basic anion exchange resin (II) }>Test UF g h
® Permeate—High quality natural rubber test piece—> UF ;; 7
® RO permeate—>Synthetic rubber test piece—>Test UF g b
® RO permeate—>Natural rubber test piece—>Test UF :‘Lf 7
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Fig. 6 Effect to UF operaion by extracted substance into pure
water from lining materials which were used on the
inner face of the towers

Operation period  (Day)
Primary deionized water—Flake lining test piece—Test UF
Primary deionizzed water—>Test UF
Primary deionized water—Acitivated carbon filter—>Test UF
Primary deionized water—>Molecular sieve—>Test UF
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Fig. 8 Long run test result of a certain
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@® RO modules were exchanged partially. § 110
® All RO modules were exchanged. oo 100
Sterilization with formalin. 9§ 9.0}
@ Test for super sonic effect. %]f o
® Chemical test by feeding NazSOs 2P
®9 B R OFBIC 5517 B LB KR EREE O FHFF ﬁ 6.0
ik i
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Fig. 9 Change of salt passage (%) vs. operation
period of RO system for desalination
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Restoration Techniques for Reservoir Management

Recently, aeration/circulation techniques has attracted attention as an
effective means to improve water quality of eutrophic impounding reser-
Artificial aeration/circulation of reservoirs is commonly used for
managing the ecological consequences of eutrophication.

Unlike other techniques that prevent nutrient influx from watershed,
aeration / circulation affects nutrient cycling within reservoirs only. Still,
it is useful for enhancing water quality by alleviating a variety of pro-
blems arising from thermal stratification and deoxygenation of hypoli-

voirs.

RESKEEER BEHE

mnion. <
This paper presents the restoration techniques for reservoir manageme- a A B

ment and aeration / circulation devices.
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Fig. 1 Mechanism of impounded water pollution
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Fig. 2 Generalized plot of peak algal biomass as
a function of mixed depth for both nutrient
and light limitations.
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Fig. 3 Beneficial effcts of artifical circulation on phytoplankton
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Fig. 6 Mechanical aeration system
of hypolimnion aeration
from Lake Bret, Switzer-
land (Mercier and Perret,
1949; Mercier and Gay,
1954; Mercier, 1955).
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Fig. 4 Destratification system installed at
El capitan reservoir, california.

i
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Fig. 7 A full air lift, hypolimnetic aerator
used in Wahnbach Reservoir, West
Germany (Bernhardt, 1974)
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Table 1 Dominant species in Takihata reservoir

Sampling point: Surface at damsite

%79 Date iRanking; Dominant species cells per ml
¥ MRRRIC & D RO IE S, AREE 1986. 3. 14 | 1 | Peridinium bipes 454
PHBEEBECBETTAFEMIHRE IR TS, (B3 Before aeration/ 2 Asterionella formosa 348
HZ:E) circulation I 3 Synedra acus 33
AT I B LR R O RAEI CRRF R 2 2) 1987. 2. 19 1 | Melosira italica 908
EREWTIEEKRMORRKE & 2 2 BETEHAD eleven months 2 | Peridinium bipes 53
Peridinium bipes NWELFETH - 7223, EERIC L later 3 Melosira distans 12
STARICHD LEREC BT L BIRBIO g o
REH e EERCEEE & LTH A 78 (5B 4 1987. 9. 1 2 Melosira distans 167
B LMRzESHKEL BSR) 2b 50, #hE 3 Melosira granulata i 40
EEJLOI&Z?%? TR D boECEWTRES S < note : start of operation, 1987. 3. 15
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Wahnbach & RERX Th B, 19864EEDERICI T B
EEIRKE S =R OMR LS CRAEB 4198843 A,
HBENDTFRETH D, - OWHETGTAIEKIL, 2K
E1161 75 + vy OKEBEEAFKILTS Y BARIO N R
FaE DBENRINIEKIE LTERTH Do ARFKiL
TIHBEIRBUKAARETH D, b2 T2BERRL T EEY
OKESEE B T HAEERKENRAI N, ¥ E
JIEE OB, MR LUAH L WEERESERENT
EBENTWD, (BSEZR) ZoEEIE Fast itk 5T
EEINZEE (BIR) cwBainz, KELCENS

Vol. 32 No. 1 (1988/4)

MR 7y ¥y —FHR 37




Water surface 7 Air ?Air
e Degassing Waty face
Eplimnion |7 ater suriace
a7 P 7Y S
Epilimnion "o H Float
| I
3"
ot
T e 1 | | {
- : Thermocline “ iy
Hypoli- i 1 {Metalimnion}q ;| | H
mnion [ == . ! Vo
L |
S I Hypolimnion :: T {} Water high
‘<‘ ! in oxvgen
1li%
. L Current deflector
= o Water
— out
Air injected at
) this point
“ate”y / Water low
\ in oxygen
LY FIH
BEBRGEE KRR WEmGEE (=7 ) 7 M, X
7Y 7 MED ED
Fig. 8 Fig. 9

A full air lift, hypolimnetic
aerator used in Hemlock Lake,
Michigan (Fast, 1971).

Hypolimnetic aerator
used in Sengari
Reservoir, Japan (1988)
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Two-layer separated
type aerator

Two-layer separated type aerator

SRR EETFO 7T vy — v =« YRIBECLBERL
WBBCkT5 [WMEKEREHE] O L5 RAFEE
TOMBEMBCHEL, R0 T 2Tl E ZREEILET
bbo —F, FOMLIKMOEREMITETLTED,
X nos FKhoBHET L > TKEFRSY N5 CITERR -
TEIRIENSELD D B2 RNEBRBONKDO—DOTHD LEL Do
CEAREN, £ a o KO BEEESSOZE L LR
FNTh Do

F o4z, BER - BREOL A LT, KLBOKRE =
y =7 Y ¥ r&att s UCHkeBEE) Ik otz « By
CERLET A, WESSEKE COKEREFEN
ZBIL, XHCHERELEDENIKRELTFD D5
FHLUTRLFRFETH o

(BEX#E)

1) FEYEIEED © A IC X2 BURHIEE RN ~ =27V
(1983) £5 6 #iE8 1 &, BREEEUNWIZEIS

2) BEAR, TG : 8819 [E X A FNERE HHRE TR
(1987) & nfkiic o1 2 KEHER L ZOXRE, GO HAR
LIN=S

3) Russel C. Dunst et al: Lake Rehabilitation Technigues and
Experiences, Water Resources Bulletin, American Water Re-
sources Association. (1974)

4) M.Lorenzen and A.Fast: A Guide of Aeration/Circulation
Techniques for Lake Management, EPA-600/3-77-004, (1977)

5) R.A. Pastorok, T.C. Ginn and M.W. Lorenzen: Evaluation
of Aeration/Circulation as a Lake Restoration Technique,
EPA-600/3-81-014, (1981)

6) /INSHEF : EERAE, EHNE IR & UTo BKRHEIEER
#, Vol. 18, No. 9 (1982), p. 73~74

<M 7 v P ~53g, Vol. 29, No. 1 (1985), p. 39.

o INEE IR, RHE/MVEKE RenD A, Vol 23, No. 9
(1987)

38 M 7y Fo7 -

Vol. 32 No. 1 (1988/4)




MR EER/ VO Y

VA4 Z v 7 Y=

-VYI7MNIYTAP-Z]

Material Balance Calculating System “YTAP-X”

Material balance calculation is indispensable to the engineering/
Shinko-Pfaudler has
developed for personal computers a new system “YTAP-3” which

design work of water treatment facilities.

enables such calculation quickly and pricesely.

Furthermore, the system can perform case study in determining

(BHAE FEE 3

the most advantageous process for each design basis and forecast i M 2

the result in the wake of fluctuations in quality/quantity of

influent water.
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Fig. 1 Process with one ‘‘Unit-operation”
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Table 1 Specification of “YTAP-X”

Specification of hardware

Computer | 16 bits personal computer

Display ’ 640 X400 dots color CRT display
Disk unit | Floppy disk unit or hard disk unit
Printer Kanji printer

Extension device Mouse

Specification of software

Number of ‘“Unit-operations” max 50

Number of ‘‘Connections” between ‘‘Unit-operations” | max 52
Number of “‘Ports” from each ‘‘Unit-operation” ‘ max 5
Number of “Ports” to each ‘‘Unit-operation” ‘ max
Number of check items to be calculated at one time | max
Q1,5 Q:2, S2 Q3,53
e Y —— z —
T___.QA» Sa

HB2Hl 200 [BHRIE] »OED7 2 X

Fig. 2 Process with two ‘‘Unit-operations”
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Ba, (XiexRd5Q) —» (YiekirsQ), BTRERL,
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Fig. 3 Hardware configuration

b5 [BAHERME] ~,

(B 5 [BAERME] 225, [R] 4, L
D% [7wm~1 (WUT [ERE] L8,) O%% n, [BAL
el OBk i L35 &, &N D —REERL,
RDEFD TH b,

Ax=b
Ay e ain Ains1 *oveee Q13
Qi e Qin Qingl v Qisn
(2275 S IRAA A Qivin Aipingl *°0°°e ais12n
A=  ceeeieeiiieenn s
2375 B Qzin  QA2ingl azian
Agip1100er A2i410 AZiplnp1t= " A2i12n
7275 U dnn  A2ansl "t Qazn2n
& by
: b;
Q b
_ n b_ i+l
- Sl ’ E (4)
: b2
b2 ¥
+1 M
Sn bZn

7272 L, a, b X, FNFENTINA <7 v bOERL
HFzbT. e, fTOEMRLZICLD,

B Ainy1tc " aiz2n [2ZFS FRASAAN Aiiin
:Digéj\ﬁﬁj A1: ...... ,A2: ...... s
Qins1°*° " Ai2n’ agiy reccrt azin
bl bi+1
e v () e ()
i 24

DEBSH 0 ETHZENTEX D, Qi+1) T T
Sk, BEEoOBES 5 \WERAEEOBRR (MEL L0
TLETF [FEH7 - 2] &8 26T 5. LD
B4, REEE X, EENL BERIFLETD, 5D
13, EFCELTE2Z AR E D, @R WT
| A|2:07: 518, Ax=bix/-72 1 BOM A,

ks, M EORHETIE, SFNss 1EE RhRofT
S oA EFB LN, Hl2E S S EBODRRKIC
HETHRE, GBS BELN FOBE L FRECHE

40 g7 7 v ¥ 7~ B

Vol. 32 No. 1 (1988/4)




Retrieve |1 ?

Process L1 - Floppy disk
input / revise . grd‘ .
i \\ ard disk

function
Mouse

N
e

Design data
input / revise
function

8—: Calculation

CRT and function .
key board

N

Print

e — = = —

ssmmmfﬂmlff
=M A

st fala
TEEEENm EEE
mEEEEE O T EE
Gl M e e

37 *32‘§7;§§fMH HirER RGeN  WHEk BOAR ﬁ?'f‘

EE 1 [7evx] AJIROHEE

Photo.1 Initial screen for ‘‘Process” input
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=

Printer
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Fig. 4 Functions of “YTAP-3”
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“Design data” input example

EH2
Photo. 2
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Photo.3 ‘‘Process” input example
(1) BEBEHGE rerreereenemsenneens Q=a+ Q (k)
2) GEBSEEHZR ooeveeees Sj=a’+ S¢ (jk)
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Vo HEIZET Al N0%F 2o 735D, BEFLRWE
L1, EBRFDOED A vt~ MERINDHDT, [
27— 2| CERENEIRDZENTE D, FRERXDOE
it Cramer B k%, o2 L, HWEEEY LT
Dudy FERAMUI. B, HENREHB INDEED
iz, HERTEANTRATES LS, Avyv—YHIRL
7o ETEMRIZ, [REH7—x] OAHEELICREAT
RREIND,
2.2.4 7V v+ KR
HEKRTHR, LECLY FOBREYEREATESF T ¥
B FICEIFETA S EMNTED, DL [7rwX] X
ERIUE, PENERSERT 5. i, fHEdeE
W, HEINLREEPLSENSER / BELZE—ETFTX
HHZELTED,
2.2.5 7 A VARITIHEE
2.2 1 TAHENI: 7k X] 2.2 2L TAHTIN
7m [&et7—2) 1%, 7 - A VA HIHEEC XD, MS-
DOSDOFHFRAF e 7, ANMELT, 7Ry~ T 4 R
g~ F e F g A7 ORI A R BT A2 &
T&bB, i [7utx | RAHRKROPEBREEREFELT
BlZEirkb, UTOAY v F2BH 5,
1) = Freex| 2FfATHZLCLD, BASIO
EMNET B
@ fE# [7wwx]| OBEFACLY, SEHD [7
vk R | CREKCAIRTE %o
(@) TI#7—2] O BEMBCLY, A— 7ot
2] T, KE - KEEH/EERFOYIav—a
VIR BHICTE B,
(4) AMfe¥dh, bR/ BBET A LN TE %,
5) [7u+x] [#t7—2] %#MS-DOS O7 %
2t e T ANELTHRETEHDT, HET7T XD

r7°nJaxJ Hﬂdﬂﬁﬂ

“Process” output example
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Photo.5 Calculation result output example
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Order of waste water treatment facility has
een received at 1500 million yen from Kobe city
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Productivity of antibiotic has been increased
y an application of immobilized culture mecia

MR 7 v ¥ 7 -k, B{EEzesr GERMETH, E
EEEEE) R THHERORBENEEAEEDS L3
1 CHeEwEOEEER LT 5FEMEEZT > T3
3, ZOE200 L OHREERAL XY T 72—, FE
ik (AOTEEY VR Y 7 5+ — 1) 2EEONBEHEEL
JCHEAEL, 7EMSELNITEYMEDEERT v 7T
ZEh Uiz

i, JESREX Y —FERBETRoNES RS £5|E
nBEH I N
RERBEFELEICE Y VEY T x — ATRTEERELL
SAAV T 7 2 —RICFE, 527 b—R% M2 T7 B
EL, R=v U yHEETHN, BINV~-7OFEIEE
rEEILT D E WD HFERD D, REEERECEEY
TDHBEERRBC S OMREE L, BEINHEE 4
PV 7 72—l ERMED 7 v~ Vic B —D0D
EBNTCEDDBEAAF VT 7 2~

¥z, HBEOEMCE U CRRECATE Uiy FE
LT L AR ERBEE L TR Y, FiEHK
2k o CEl e Y VRS INB DT, ELWEH -
HERTREE Y, RELBENEDN S,
PEKETIE, #FY 7NTHEELLEERREMME TLS
REYEAERE LI ZA X R -, B - EWED
TR A7 XVBKRE, O  BRTECETIE, K
CEBEE I BEIIRHN DR UBREYEET & W5 ES
REDID, EEMIEOTEIEL -7

BEREEEE L ik Y, ZOTRBOES(LICHL)
LR KEREET, IhETHREE SN TWeR=v
Y CEERER Y ARBIBEAA ) T 7 X~ X HEGEE
EEABELTH L L LI, NE, NEOAELFREE Lic
HUWEESREL LT/ TX o

&%, WL, e, 7ePHBEREORRE, ¥k
ik, B - il S A BREREL, HAeWE, BE
BHEAXOBERWHEOERECEMELTEY, 2~¥E
DOIFEEFK LB O LD, BESF~NOEHEETDE
o (87.11.5 ™A 47 7 EEZEHED

MERETYR— b—FKiF= — X R

Tank containers are supporting user demands
in liquid transportation business
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