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Hi-ROF dryer, developed by Shinko Pantec, is a multifunctional
apparatus capable for carrying out reaction, crystalization and
drying in a single vessel.

Atter putting it on sale, Hi-ROF dryer "atracts attention as the
most suitable apparatus for such as in a process of phermaceutic
oroduction. because series of treating process can be confined
in a closed vessel. .

Lecently, we have delivered world largest
having 1.1t filtration area.

The apparatus, installed in a clean room and provided in the
last stage of phermaceutic production line, is operated auto-
matically making use of fhe merit of carring out a ireatment
of filiration and vacuum drying in a closed vessel.
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The Electric Functional Glasses
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The new glass which has the high dielectric constant was developed for the discharge elect-
rode. The effect of components for the dielectric constant of glass was investigated. As a
result, it was found that rare earth metals, especially GdyO5 and Sms0Os, improve the dielect-
ric constant of glass remarkably. In this paper, the effect of rare earth metals for the

dielectric constant of glass is outlined.
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Fig. 1 The schematic structure of glass coated discharge
electrode for ozone generator

15 T T
2
8 10k ]
L .
2
L
a
4 1 1
°100 10! 102 103

Frequency [KHz)
B2M FEEREAEWRHOBR (15Na0-15Ca0-~
70Si02-3Gd203 X&)

Fig. 2 Relationship between dielectric constant and
frequency (at 15Na20-15Ca0-70Si02-3Gd203 system)
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Fig. 3 Relationship between tand and frequency
(at 15Naz0-15Ca0-708i02-3Gd 203 system)
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Fig. 4 Relationship between ¢/¢p and additional element
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Tabel 2 The physical property of E-31 glass

Glass No. E-31
Dielectric constant 17 (at 25°C 100 kHz)
tan & 0.004 (at 25°C 100 kHz)
Thermal expansion 107%10-7/°C (50-400°C)
Firing temp. 570°C
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Fig. 5 Relationship between break down voltage of two layer
glass and thickness ratio of two glass layers
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Tabel 3 The caluculated voltage per glass thickness value of
E-31 and slide glass at breakdown

Thickness ratio E-314-SI-1 E-31 Sl-1

of E.31 kV/mm) kV/mm) kV/mm)
1.00 14 14 0
0.67 25 16.6 42.1
0.65 27 17.6 44.6
0.34 19 9.4 23.9
0.32 22 10.8 27.3
0.23 25 11.4 29.1
0 30 0 30

E-31: Experiment glass No. E-31
Sl-1 : Slide glass
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Fig. 7 Schematic structure of pH sencor
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Fig. 8 Electromotive force of pH sencor
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Flow Structure and Mixing Characteristic in
a Vessel Stirred with FULLZONE Impeller
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In the previous paper, the development and some operational characteritics of FULLZONE
were explained. In this paper, its flow structure and mixing under laminar flow conditions
have been studied theoretically by using computational fluid dynamics (CFD) and experimen-
tally by measuring velocity and circulation time distribution. The main results are as follows.
(1) There are two local circulating flows and an overall circulating flow connecting the local .
two. The overall circulating flow is caused from the pressure difference around the crosswisely
arranged, upper and lower paddles of FULLZONE through its rotation.

(2) This flow pattern of FULLZONE leads to its fairly good mixing ability in the high viscosity
range. Homogenious mixing will be attained with the combined effects of local mixing caused
by the local circulating flows and its linkage by the overall circulating flow.
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(c) §=1.87rad
(b) 6=1.0rad

(d) (a) §=0.32rad
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Fig. 1 Computed velocity vectors in r-z planes (Re=10)
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PMX-98 Bh5~< Y REERADEBH
PMX-98 Application to Monitering Maximum
Demand of Electric Power

FAvV 7+l
i i ® H]
Keiji Hashioka
A JI IiE 3]
Masaki Ishikawa

To reduce the cost by the decrease of a contracted maximum demand is great concern for
us because we have large electric furnaces for manufacturing glass lined equipment.

We have appended the option softwares to Process Monitor PMX-98 one by one and now
append “the option software for monitoring maximum demand” to it. This option software
makes it easy to build a maximum demand monitoring system and makes it possible to build
an economical system monitoring both of maximum demand and other utilities.

We built the maximum demand monitoring system utilizing PMX-98 and the option software.
Then we succeeded in slicing about 10 95 out of our contracted maximum demand since it
made it possible that the operators of the large furnace operates it after monitoring the
condition of all load.

This paper describes the application of the maximum demand monitoring system utilizing

the PMX-98 and the option software.
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Fig. 4 Sample of a maximum demand monitoring display

3.1 Bae
3. 1.1 v FEREEE

[ 7= FEREG| X, £#EEHIEEEXERT -
¥ OB C,

- Py FHEEME

- BEF<s ¥

<1 - 2 BREREYEE

- BRES (1 oMoBEIEEHE)
HYVTNVEAL LTV FF9 7L LTERL, IHE

- Fv v FEREM

cHJHEF< Y F

cTFRT< ¥

- FRES

cBRESN (1 5HoBETHE

- BrfR 0 F2 b BRI
HBETERRT 5. TRFIZE 4 RICRT,
3. 1. 2 EWEAE

1) 1+ 2EER

2215, 2.2 20T~/ EET, ThH0BERNRFELE
T5&, BBCENFhOREELNTICARNZEW 32 &
HEF <y FAFEBND, T, ZOERL [ PMX-98]
DRTELUTERGININBEESROBERCHITIZ L
T&D, Chickbh7ruersrs<wrsvayitn—JCERX
Nl THF—2 54 +% ON/OFF Xg2Z LMRTE
%o

NS OERIIFERIND E COBERMAEEL, B
3HE T 14, BY 34H0~30f0% Tix30%, b 30F1L
TCRBERMRL LT b,

2) EhETHER

2.2 3ETRNAERT, hL/EBEE~HITsE
ENTED, 7Y FETFHT2BECERT 2BHFES
131 OB EHELFERA L T b, ZOBWRREEL
1B G, Ty FEREECRRINIFAREILUTCA
FaERI s L BEF <Y FEFBHIENTE 5,
3. 1. 3 EHMEOHBEMEE

THEAAY ¥Fo*) 205 [PMX-98] oA 7% 3 v 23

By, SNBEENDOEEXEFAEL TEORBREERY £
7E LT, hoINEEIRRADDEEFEDY 7V EAL KT
— 2L LUTH/RS Z L &TEECT 5, ZDMBE LD,

(1) KRB

@ 1 - 2 BREREAKEE

(3 FHF~ FE

(4) BEER
(
(
(

&
=

) FREAE

) Ty FHREM

) 15EBEPTEES
REERFELLY, KEoREHE (EBHRFEHE, HES <
YF, 1AV RBL D DBEIEMRE) HRELALD TE 5B,

BEE, HEEERRA 7Y s YD [BEBEAY F7 1 W
BChHMN, [F~v FEHA 7Y 3 v | KId BERS
EBEAHD “EXE” BROEENY FIRRMAHLTH Y,
[EEAY F7 | #BA LR TLEBELFR T2 &
MTED, bBLATERDY — X7 » A VHNEBEL T
0T, [HHEA Y F7 1 #BATHE, = — T
DiEM, EEEDOGHENRAREC 2 %,

Fi, RY YD EA B EERIICELETCEy FX
N52, REIAEERLICE > TW5D LIEELRWD T,
COEBENY FIRFELEREREE2A ~2nb D, RKELE
BRI EbELIENTEDLLI T ->TWb,
3.2 Bl

BA 7Y a VZKELS DT BHE, RDOE D REBRIC 50

(1) T~y FEREE (7127779 FERZ)

@ EHEAYF7 (BEXOY - x%41)

8 z27B8EHA2—74V74Y7F

4) BERERT—2X-R7 7AWV
3.3 HELEN—FI7

KA 7Y a2 VEEEAFERTIIIE, ROL5 A~ TFY
= THLETH D,

- BAv AR

vy PERENE I/F &R (e g~y b

v — 7, [REHEER L)
B BT,

=)

19 Mg 7V 2R

Vol. 35 No. 3 (1991/12)




c SUV REEHRER (SVADOHEEAEET)
- BB Y~

B 1R F<vFEEY 27 L0
Table 1 Functions of the maximum demand monitoring system

BT Do
IS & WNY: I

ZIZTik, S| [PMX-98) & [F<v demand
FERA 7 2 v | HFIBLCER LY X Tmaoring

7 L OBEBEC DONWTHRN B, E1RicAky 2
7 A OMEER R T,

The maximum |

Support functions
| of maximum demand

« Trend graph display of each
furnace temperature

| prediction » Demand monitoring display | Data
| Report output « Daily report logging
| functions » Monthly report

« Color display hard copy

« Step 1 and 2 alarm
« Excess prediction alarm
¢ Alarm summary display

Demand alarm
functions

4. 1 F2 v ETRXIBHLE

FREER O <> FE, HBESED T v~
FELBREHOLMLSTFHILTCY, BYEBHcEHES
MEDLDEEATHENCE - TEED 7~ FIZTFHl&
e E AR -TLED Z RSN, £2C, TELRREO
BRESETOEERELRTC, TOBDEHEED N Z ~
YEFUT DL ENLEC B, L, ZOoFUFEY
BRCETTHICRERBOBETENLET, IBEF
BOERCALTHLELD Y, ALY A7 LTk DiB
XHEDHVWRD D,

FRV — ZIBBRBEOREE (Ky X7 & TIXEOEELE
1) % RNEREDORL%E O, WEHREW+*+ Tz e
WABETH Do #2°C, KY 27 L TIERD X D B
BEAE B2 T\ 5,

1) F~v FESET

B L7z [T~ FESRA 7y 5 v | MEETERLT
WAHEHEET, #BEHESO Y VY FI7 75X 0BE
TOFRREFTH . KEWFAH 22— F X HEETITZOFH
Ly, WEDCT vy FESCEYRE, FREH %
F v,

2) ABERIE R o BRI

[PMX-98] & BEMEE CHH AP Y ANV VY F
B RIB L C, SBREOREENCHEFE IO L%
BERTEXD, 2HhIXD, ABFEOA v~ 22 fhofFED
BHE ~ 7 BADBIZR 5T L B, BORMERT HLHEN
WORZ= T TRIEE~ 7% THTILENTE B ESY
YWD EMNTE D,

4, 2 HEBIEMELE

1) B - AROER

F=BZaXy 77 A VETTC, 30452 L DEEHEAB
W, BILOAHME 7 » A VITER, 203770 ¥ 2B HT
70)0
2) 77 —HEEN N~ Fae—BEE

EEOEEY N~ Fa—T&5DT, Fvy FEES
EREE, BT A2 ENTE, EBHBEEAE— v OFEN
IR EWTERTE %,

4. 3 FT v REFHELE

1) 1 2RE®

[Fwy FEHA 7Y 2 >~ | 2EETED1 - 2E8%y
HhE, BRMBERITL, SRR ESE IR BH v —
EEST, T kD, v~ RIBY A R
Bo
2) EET R

FLU < A7 g v DfEdEssE
3) 79—~ nv<IER

[PMX-981 & HEMEE # /27 7 — 29 < UFRR

T, FE - HRORESETEHEERT b

FDfh, ERBEEEOR~ LD T—R2u Xy Jiis
(TPMX-98 | FEHEMERE) 2 F D, 14T E R IVS0HT
AR, BERERr XY 5,

BlEDv 7 v = 7ERARL, FHcIVEHIY - 2%
THITRRET -2, BT NEEMHEI/RLALD L »
57l ELABETH B, UL, FDRDDO TEHEFEMNTE
TWBEEYRT A (TOF— 204>y 74 ¥ {EINT
W5) IebbTnDEBITIRETH B2, 5 Ch s
W7 — RO S KT HEBET D, LiehRsT, b
SECTHLHBNIAME RS Z 248, Ko X M CTHERS
BEWR B LR, T—2DAY 74 V{ENTER
i, A TWe Fkd AWC B8N BRT & AR/ oR
Ry PFADRE—VTD XA Iy FRBRNERETELES
56
5. L 257 AR
5.1 N—F9 7R

BRI A— Y = TERENART, SEHRLDOES
RNV ZADMIE, 4EOBRFE 28Dy TV v DES
NRVRALE AT F LT WD, 2V 21k 1~2 kWh/pulse 1
BEINT WD,

BEEREORN A RT3 7= DICBEDEE 1T - T
BHo NI EDFEBERBLCH BN, bEMH/BRTEHOY
~ IRR ST DR ERMB I EMNTED,

Ry avEDA Y E—~7 o 4 APHERERL LCIE, e
Sw7nvay ra—-IE5ALTWS,

5. 2 VI bU 7R

BORZY 7 MY = THEERKEZRT, FltRCRT,
1) ElYAH N> F7

IRy sw7Tvay tr—5+ERS-232CTCREEXTTH
FIANRRRT,

2) FoNgf ANV FT

IRy TNV rr—-SDRESE TR~
FL, F-ROER, EXAL, A7 a—-<v b=
Y FROBBR ERITI N0 7 779V FERZ,

3) PubRT—E<F~T s

YTNVEL LT~ ZOEEETI N0 777V FAX
74
4) BEN Y FF

V7N EA KRB EAET N, BREY 272 LT
7DD T = BN VYV THAR 775V FART,
5) AT —RRFz o9 JRRY

ARV T (TF—17E) DF = v 72%fT, ARV~
RICBHT BN I TTV Y FRR I,

Vol. 35 No. 38 (1991/12)

b AN R 5k oy 138




2 kWh/pulse
Pulse ﬁ

PC-9801

RS-232C q) Bovzer
Programmable |

Pulse
oscillator converter controller ‘ D] Reset switch
0.1~1 kWh/pulse
\ 4~20 mA
Ve
‘Watt-hour meter A Signal
with pulse oscillator N conditioner | > No.8 furnace
- Watt-hour meter / Signal |
with pulse oscillator co%ditioner [ > Lfurnace
__f Watt-hour meter M N Signal
with pulse oscillator conditioner A-furnace
Watt-hour meter N \—] Signal
with pulse oscillator co%lditioner [ > NoT furnace
Watt-hour meter V ON / OFF signals of
with pulse oscillator each furnaces and
compressors
Watthour meter o F—
with pulse oscillator

&5 N=TFY = THE

Fig. 5 Hardware construction

6) Fexu Ry

T BAREY FHTING I TIVY FERY,
7)) YV bERRY

7Y v 2RI~ TR
9T TTIY FRR T,
8) ERAFYUAINIFVY FERY

FeBOuXy 7 s A VnS T~ X eELH LT X b
VANVP VY FITT97 2 FRRTH 77779 FRR
7o HBBERME, v 7V oy X0 REEBCERLA
D, =¥ ¥, BEADOEEOHEZRLTTL 5o
9) v~ MERE R

At - AMOERZITS 7+ 7799y FRRZ, 7%
AP 77 ANVELTT 4 22 HLED, 7V v 2l
Tl cxs,
10) 77— KRR R

77— ADFELE - HRREARRTH I+ TSIV
BZRT,
11) 7~ FERL2 X 7

FRYFDYT7MEAL L vy FREEHEOBESET
BITD 72T TTVY FRRT,
6. EFERHKR

Ky 27 mE, SERBKERCEHL TR, ZUEH
DRIN0% 7 v TEEELTWD, SoBe, Hiokx
REFER2EDY, ZO2HOBBHE - 7% THT L0z
WENEFERAY P ThbH BOLKRZXRFOA RV~ &
t

BE~— Fa e~ A o

fad

’

1) FEBINFOBAMAIDERENZ a7 v
FERET CREL,

2 2FEHREAREMPEORE A P vy FIrs 7Ty,

@) 2ODFEOEIC~ I RELLLWI EHHERLT

Faaz— 13885, FNTHLERNFEETIUE, 5D

[Application programs)
PMX-98 standard tasks
+ maximum demand monitoring task

Process data manager

Real time data

operation
task l

Device handler

VMX-86
MS-DOS ]
BIOS I Interrupt handler
Hardware
FOE Y7 YT THER

Fig. 6 Software construction

U Bdbhi By B L <7~ Fo @B x BT
%o
& El (63

kD7 <y FEREBIXBCEIOLLERL, B
PREETFBIBCHIC LT B 2D DT LA,
LU, REFTHEAN Lz X 5 @& REOREN—E ok
TEBYRT Linh, T<v FiB#E% b Do UHEREST 5
OB AERTD Z LN ARER e B, e, D=~
T4V T4 DERE Ty FEREY 1 HDONRY 2 TCTE
B, BEWRY A7 2 e BETEDLE NI AT v T+ i
»%o

TR ADBERERE Ay — YL LTHLELE [PM
X-98]1 THHH, FA, LA, 2—7 4054 hENGE
A% KT 20h %, £z, BETIXCIMERED -
DR—=IELTHERHEINL r — 22 Tnb, ZOHR
e bin -0, ERETBEL BRI L THROBE A
B Zo PV =7~ "HETHZETCIMERED DD
—VELTDORBZHBLDHL IR >t S8 [PMX
98] FEBKEBILETNLFETH 5,

14 gy 7 7 ER

Vol. 35 No. 3 (1991/12)




*[BENVES ]

[HEAY F7 10k, <Y 3 v RO SR e 4 5
ok, T ZRBERRLDHEEBENY FILLDY TVAR
ALTFT—REREMBL, ZOBREETZENTE S,
HAESRCE, V7V EAL 07— 2ABER 7GBTS 0,
BB ESTT 7R TE D,

HELIANIBRKRS D202 (V7NVRL W7 —R) 5
TZENTE, HEARITIFT T FoER4YH 5 2
FHITBZ L L TE B,

HA 1z [EEAY FZ ] © [PMX-98] it st
BOTART, 77V ~v a2k “PDM (Process
Data Manager)” ¢WEiEh5 2R 77— R DFELEX
ZERL, “PDM” RERE Y FIRIEIHFTED
VARY R&EETH, [HEAY FI] 0 270 8BE5k
“PDM” & [HE Y ¥F7 | rBEas BERL, [
By F7 ] BEEE Y FIRBELRERAHL, Fh
HITTCEAYET L, BRYyET,

¥7z, “PDM” b OERE: 23 ciiia L, —EEH
THRELZERT LERBCRBFOEBERELET L5 H
EbERETH D, COBAET L D, B EEPCTEY B
L7cb, EBHAHEETT) &\ 2 BREY R TE %,

BRA.2CEHENY V7 OERFIRERT, 2~z -~
T4V T 4 YT PERERALT, EERXO BFEETW, [C

Application 1 Application N

—

Process data manager

R S N S

Real time data

processor “J

i 3

Device handler 1

Device handler 2

B A1 EEAYVIOMEST

Fig. A.1 Position of the real time date processor

Ve AV 2R3 Vv~Z | L SsTCEEDY -7 S5 A
HERT B, chaw CEFE 231 7 (Lattice C Ver. 4.
DgroTavrarl, 34730 ebic Vv 73
BEERT B CNH—HEOEZTIERONRvF 7 o4V
PHRBLTERD, HBMIT) 2N T D,
EOMh, 2 —FrMECEERER L CEFILS2 L
LTEDLL, ROXD BB AFEWELTE 5,
1) BHOTEER
BERR L THESZF— 22 72 LCRELTHI
i, BEBOREELYF 8D LN TES,
2) EEEEnEH
HBFHANEIBH DX 7% 0ONITT B &\~ o 7 HEBE
T, BA#a R L C—RBOREE A T TRIEER
T& 5B,
B3, £R270OHAEXNEHACTET, HErEE
Ve, BIMTZXADT, 707 A TCEETCED I LI
WER 7 FIBRS M NIEIRA TS TX BT Th b, =
7o, BHECHEEMOTELTI B, » vy HMELDER
ExRDZDEE, 7 rv7vavx—5FE (HEDH &L
BIE) Az 3z v— FLCHBMCERE YY) &2 CEF
TEHEBREN/MBEL TN S,

Utility software

Processing units file

lC-source file generatorJ

l C-source filel [ Header fi1e4|

R

—=d-=

| Obiect file | [Library file ]

} Linker;

" Real time data processor ||

B A2 HEEAYFSEERFHE

Fig. A.2 Generation procedure of real time date processor

Vol. 35 No. 3 (1991/12)

Ty 7 v 2 FHR 15




EMERRERRRER [To 8/ D
A5—nwrzyv7
Scale~up of the Thin-Film Evaporator
EXEVA for High Viscous Products

UOEHS BatE 23
(1T - S 4
Tadashige Yamasaki -

EXEVA, our newly developed thin-film evaporator, has been equipped with some special
mechanisms different from conventional thin-film evaporators, and this is most effective in
concentrating polymer solutions of high-viscosity or heat-sensitive materials and in volatilizing .
to obtain very low residual monomer contents.

Some EXEVAs which were scaled up from the test equipment EX-2 (heated area 0.2 m2) have
been put into operation in chemical plants.

This paper describes the scale-up method of the flow and evaporation of EXEVA and the
results of investigation for scaled-up EXEVA EX-50 (heated area 5m?2).

The data of power consumption and discharge quantity of EX-50 substantially correspond to

calculated values.
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Apply to the Pressure Vessels of Electroless Plating

UDEEERE
=S /N
Koshi Miyazaki
2 % & A
Hiroaki Kuribayashi

This paper presents the fundamentals and characteristics of electroless plating, as well as
its application to pressure vessels all of which will help to understand various technical
problems associated with electroless nickel plating and its application to pressure vessels.
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Table 1 Conditions for electroless nickel plating bath

R Type of bath

o | Acidic bath® | Acidic bk Ammonium. | Cavstic
Sulfuric acid (Nickel chloride)] 0.08 mol/e 0.1mol/¢ 0.1mol/e 0.1mol/¢
Sodium acetate - 0.2 — —
Lactic acid — - - -
Plopionic acid 0.3 - — —
Sodium citrate 0.03 0.05 0.2 0.2
Sodium hypophosgphite — 0.15 0.2 0.2
Boric acid — — -— 0.5
Ammonium sulfate (Chloride) — - 0.5 —
Thiourea 3~5 ppm — —

pH 4.5~5.5 5.0~5.5 |8~9(NH;OH)| 8~9(NaOH)
Temp. (°C) 90 %0 %0 %0

g2 x ﬁ%% Ni-P - EEOUEES =y 7 VD 520D

Table 2 Physical properties of electroless Ni-P film in
comparison with electro-nickel plating

Electroless Ni-P Electro Ni-P
Composition Ni 89~91 9%, P9~119; Ni 99.5%
Structure Non-crystalline Fine crystalline
Fusion point 890 °C 1450°C
Electrical resistance 60 pf2/cm Approx. 8.5 #2/em

Thermal conductivity
Expansion coefficient

0.010 5 cal/cm/sec/°C —
13X 10~%m/cm/°C —

Reflection factor 49~50 % -—
Specific gravity 7.9 7.7
Hardness As plated at 50050 Hvy | 150~250 Hv normal bath
After heat treatment "
7 at 102550 Hy 400~500 Hv gloss bath
Adhesion to iron 3 500~4 900 kg/cm?® 3500~4 200 kg/cm?

: 10~30 % normal bath,
Elongation 8~6% 5~15% gloss bath
Abrasion resistance 13.7 14.7
Stress Compression Tension

i il i i Disappears in thickess
Porosity Mil in thick of 0.005mm 0,005 mm
Magnetic factor 4.0% 37.5%
Homogeneous deposition +10 % max. Unfixed
Fine homogeneous deposition Good Bad unless additive is added

Plating rate Approx. 0.025 mm/h 0.025mm/h at 2A/dm?2
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Fable 3 Corrosion resistande of electroless nickel®’

Corrosive liquid - Temperature Immersion Aeration ):}5&) nﬁ?;’e;:f')‘y):a'r Corrosive Liquid Temperature Immersion Aeration ]igzﬁ, ﬁ?geg";:;r
“Kanigen,”™* a5 Deposited Petroleum, sour crude R T No 2 0.001
et e Rosin size : Concentrated 194F (90C) reflux T No 3 0.01
Acetylene bromide R T (b) No 3 No attack 50 percent 194F (90C) reflux T No 3 0.06
Amyl alcohol ‘R T No 24 No attack Sodium : Cyanide, 5 percent R T No 4 0.5
Benzole R T No 24 No attack Hydrosulfide, 40 percent R T Yes 20 Slight weight gain
Benzy! acetate R T No 24 No attack Hydroxide, 72 percent 240F (116C) reilux T No 16 0.07
Carbon disulfide R T No = 21 No attack Stearic acid 158 F (70C) T No 4 0.02
Carbon disulfide and water R T No ‘21 No attack Sulfuric acid : 1 percent R T No 4 1
Zobalt linoleate R T No 16 No attack 5 percent R T No 1 1
Slucose R T No 16 No attack Tall oil, crude R T No 12 0.03
([soamylocty! orthophosphate, 75 percent R T No 3 No attack Tall oil, refined R T No 32 0.02 .
Methyl alcohol R T No 24 No attack ‘Tanning solution (Koreon) R T No 3 0.05
Naphtha, odorless R T No 3 No attack Thionyl chloride, anhydrous R T No 3 0.03
Petroleum white oil R T No 3 No attack Urea, 25 percent R T Yes 16 0.05
Photographic : Developer R T No 4 No attack Urea, saturated R T Yes 16 0.05
‘Hypo’ solution R T No 4 No attack Water, chlorine: 5 ppm Cl, R T No 4 0.02
Refinery brine solution R T No 23 No attack 10 ppm Clg R T No 4 0.01
Sodium : Carbonate, 10 percent R T No 4 No attack Water, deionized . R T Yes 12 0.02
Hydroxide, 10 percent R T No 4 No attack Water, deionized 120F (49C) reflux T No 12 0.01 .
Bcetic acid, 5 percent R T No 4 0.8 Water, deionized 180F (82C) reflux T No - 12 Slight weight gain
Acetic acid, 5 percent R T Yes 4 6.0 Water, distilled R T No 4 0.03
Acetone R T No 16 0.003 Heat Treated at 1380F (750C)
8cetylene bromide, 1 percent water R T No 3 Slight weight gain _—
Ally] chloride R T No 24 0.0 Acetic acid : 5 percent R T  Yes 20 0.9
Aluminum sulfate, saturated R T No 4 0.3 10 percent R T No 16 0.2
Ammoniated ammonium : Nitrate R T No 16 0.3 10 percent R T Yes 8 1
) Nitrate vapor R T No 16 0.3 50 percent R T No 20 0.2
Smmonium : 50 percent R T Yes 8 2

Chloride saturated, 30 percet N R T No 16 0.2 glacial R T No 20 0.02

Hydroxide, 30 percent NHg R T No 4 2.8 glacial R T Yes 8 1.

Phosphate, 5 percent R T No 4 0.7 Ammoniated ammonium :

Sulfate, saturated R T No 20 0.05 Nitrate R T No 12 0.03

Sulfate, 5 percent R T Yes 8 1.2 Nitrate vapor R T No 16 0.3

Sulfite, saturated R T No 20 0.02 Ammonium : .

Thiocyanate R T No 20 0.2 Hydroxide, 30 percent NHg R T No 29 0.06
Amyl acetate R T No 24 0.002 Hydroxide, 30 percent NH3 R P> No 24 0.2
Amyl chloride R: T No 24 0.01 Nitrate, 63 percent R T No 28 0.1
Aniline hydrochloride, saturated R T No 16 0.5 Nitrate, 63 percent " R T No 24 0.01
3eer R T No 4 0.2 Sulfate, saturated R T Yes 20 0.02
3enzyl alcoho| R T No 28 0.004 Sulfate, 5 percent R T Yes 20 0.09
3enzyl chloride R T No 16 1 Beer R T No 4 0.008 |
3lack liquor skimmings R T No ‘12 0.01 Calcium chloride : 48.5 percent R T No 32 0.001
3oraxo, saturated R T No 32 0.1 48.5 percent R T Yes 20 0.01
3oric acid R T No 8 0.5 Ethylene glycol Standard corrosion test 3 0.03
Calcium chloride : 48.5 percent R T No 32 0.008 Formaldehyde : 37 percent R T No 28 0.007

48.5 percent R T Yes 32 0.04 37 percent R P} No 24 0.012
Carbon tetrachloride . R T No 32 0. 005 HCI solution: pH 1.5 R T Yes 8 3.
ety! alcohol, molten 160F T No 8 0.008 pH 2.0 R T Yes 8 0.6
Citric acid, 5 percent R T No 16 0.03 pH 2.5 R T Yes 12 0.6
Citric acid, 5 percent R T Yes 8 0.07 pH 3.0 R T Yes 12 0.2
Cresylic acid R T No 16 0.002 pH 3.5 R T Yes 32 0.09
Jetergent solution, 5 percent (Tide) R T No 4 0.04 pH 4.0 R T Yes 32 0.02
Jibuty! phthalate R T No 8 0. 006 Lactic acid : 45 percent R T No 32 0. 009
Jiphenyl, molten 160F T No 8 0. 009 45 percent R T Yes 16 0.8
Ithy! alcohol R T No 24 0.007 80 percent R T No 32 0.006
Fluorophosphoric acid R T No (12 days) 2, 80 percent R T Yes 16 0.2
Formaldehyde Y R T No 16 0.2 Phosphoric acid, 85 percent R T No 28 0.008
asoline R T No 4 0.02 Sodium : Hydrosulfide, 40 percent R T Yes 24 Slight weight gain
ACI solution : pH 1.5 R T No 4 1. v Hydroxide, 72 percent 240F (116C) reflux T No 24 0.4
pH 1.5 R T . Yes 4 5. Sulfuric acid: 1 percent R T Yes 8 2.
pH 2.0 R T No 4 0.9 5 percent R T No 16 0.4
pH 2.0 R T Yes 12 3. 5 percent R T Yes 4 2.
pH 2.5 R T No 4 0.3 Urea, 25 percent R T Yes 16 0.009
pH 3.0 R T No 4 0.1 Urea, saturated R T Yes 16 0.008
pH 3.5 R T No 4 0.07 Wine, sherry Refrigerated T No 32 0. 004
pH 3.5 R T Yes 4 0.4 Zinc ammonium chloride 230F (210C) reflux T No 4 2.
pH 4.0 R T No 4 0.05
pH 4.0 R T Yes 10 0.1 *Trademark, General American Transportation Corporation
‘nsectisol R T No 3 0. 008 (@ R, room temperature, 65 to 85 F (149 to 185 C)
_actic acid : 45 percent R T No 16 0.1 (b) T, total immersion.
45 percent R T Yes 4 2. (©) P, partial immersion.
80 percent R T No 32 0.05
80 percent R T Yes 8 0.7
_emon juice : Canned R T No 1 0.2

-+0.1 percent sodium benzoate R T Yes (23 days) 0.9
Jleic acid R T No 10 0.008
Jrange juice, canned R T No 4 0.01
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Table 4 Process and work procedures

Process

Work procedures and remarks

Surface preparation
(Polymerizing vessel)

Apply shot blast equivalent to SPC 5,
SSPC Standard.

Afterward, grind nozzle welds for finish.

Preparation for plating

Install operation pedestal, pumps and tanks.
Perform piping, insulating, electric and
scaffolding work.

Perform leak test by test run with water
followed by additional tightening, if
necessary.

Suspension of plating liquid and adjustment
of acid liquid.

Operation and heating
of boiler

Heat polymerizes vessel and plating basin
up to 80~90°C.

Washing with water

Carefully wash portions to be plated with
water.

If grease is found during washing operation,
add deoiling process to remove grease.

Acid treatment

Perform acid treatment at temperatures a
below 50°C at lower concentrations in a
short time.

Washing with water

Continue washing with water until acid
is completely removed, confirming with
PH test paper that acid is not present.

Plating

Perform plating for 2~3 hours per batch
by controlling temperatures at 80~95°C,
PH at 4.5~4.8 aand Ni concentration at
4.5~4.8g/1.

Wahing

Continue washing wath water until plating
liquid is completely removed, confirming
with color that liquid is not present.

Alkali treatment

Perform washing with low-concentration
alkali.

Washing with water

Drying

Dry with air (7 K air)

Inspection

Visually inspect internal surface through
nozzle.

Washing with water
of attached apparatuses
after diassembly

Wash plating apparatuses with nitric acid.

¢ 3 v

| 5 E 6 EEMNiDo TR0
Photo. 6 Status of electroless Ni-
plating process
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Study on Particle Size Reduction by CoBall-Mill

ﬁMﬂﬁﬁ#I#‘éB&Tﬁ }

FiN xR
Dr. Prof. Hideo Yamamoto
RGBSR
s ) + -
Toichi Taniguchi

Stirrer ball mill has been focused on ultrafine grinding. CoBall-Mill, a kind of annular type
stirrer ball mill, is studied on the grindability in various operation methods. Continuous (both’
one through and iteration) and batch-wise grinding test give the same result with mean
diameter and distribution of particles. It means that the grindability of CoBall-Mill is easily
estimated by residence time. The effect of the rotating speed on the grindability can be
standardized with a new idea called “grinding length” which shows how long particles and
media are rubbed by the rotor. Then a closed-circuit recirculation system is simply modeled
and calculated. Comparing this with test result, it shows good coincidence. This model gives’

a guide to design an actual grinding process.
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A Syringe Test Method for Anaerobic Treatment

BESEELS HihE
m & #H —
Shinichi Yamazaki

A syringe test has been considered as an simplified batch test to estimate anaerobic bio-
degradability of waste water. But its test method does not define how to maintain the
optimum pH range of a medium and to select the optimum ratio of a substrate and sludge
in a syringe, both of which significantly affect the biodegradability. By clarifying the influence
of these factors, we developed a new test method. The comparison using the test method
confirmed that the biodegradability was generally low in chemical wastewater than in food
processing wastewater. Also, the biodegradability shown by the syringe test was about half
compared with that by the pilot test presumably owning to the acclimation time required.
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THELWETER U €-5C, HERRIBEYDOER
X BAEARE T <, EEHOMNEECERTS
CEHEHER U, ¥-E 9B v AL & I E R DR
RERT. REEKICxHT B EY O BB 50 mgTOC
/8 DL EEHEL 720
4 HREE (4D b EB) LOBSHORKRS
BIELD, ¥V Y7 2 ik 5 FEKOBRSHABHE
HEENEARE & 7 5 o0, RELE, REBEOMEMEE T
DY Y v I7 AT 5 0IRBROEIEL, 7 —v
7 o7 LOMBERECIVERETSH S, LrLEDLLLD
o BERBAN 2N E THTAHAZ LT EELE
%2, RN LY, YV I7 2 FOERENDEEBOR
BAMEHEE L.

Ze ; REEF -

ARAN = EEE 0 x =R %1073
. . BEEIEHE

(kgTOC/m3.d)(gTOC/gVSS-d) (g%]SS/b sj}E

REBH A7y FFRAFIRED ZD HERXEY HIEL
7o 7 A PEERIVIOE (Y= vEIp T Lk 3EMEAL,
TEMELTRY) e vy 8o 2 7 1 7(66m2/m3) %
FHE Lo 7 A KX BRALERAEEFEKE Ay, £
BREABRIOE Y 7 7 £ -~ OBERESG 2 E 2R TR, FL
THHREE36~37 °C TEEGERBR 1TV, BENCAEAR
% EAXE/,

EBEFARC RS WTIE, £V 7272 —0 4BEKEiL 1000
mgTOD/¢ I'F (VFA 100mg/¢ LIF), T ODERFEESS
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Table 2 Treatment performance

Start Finish
Reactor |Sludge concentration|Sludge concentration| ~ Treatment water | Maximum load
[mgSS/ 4] {mgSS/ ] [mgTOD; ¢ ] [mgVFA/ 2 ]| [kgTOD/m-d]
1 5000 (5 000) 6160 (4 960) 1650 630 5.0
2 5000( 0) 3940 (2 290) 1000 : 272 35
3 5800 ( 800) 4370 (3 040) 1010 242 4.0

BIR YIVITFRIEM vy b T2 ORBEEAHOHK
Table 3 Comparison of load of of syringe test and pilot test

Load (kgTOC/m3.d)
Reactor - -
Syringtest | Pilot test
1 0.74 1.5
0.47 1.1
3 0.52 1.2

#( ) is fixed sludge concentration in reactor.
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AKIBICH (T B BEIKDZ L5 B
A Recycle Water Floatation Method in
Water Treatment Facility

(B) FEF2H

B
=

Yutaka Ishimaru

]
Yasushi Oka

The wash water of sand filter treatment facilities has been returned to the purification
processes together with other discharged water after detention in discharge ponds with little
or no further treatment. The recycled water, however, contains high turbidity and color
substances, microorganisms such as algae, and iron, manganese, etc. To eliminate the disad-
vantages, a floatation method was added to a plant (capacity: 600 m3/hr) of the Hanshin
Water Supply Authority. The plant, which applied the method first in Japan, has been
successfully operating, showing the high removal ratio of those impurities. It also proves the
efficiency in reduction of organic carbons, trihalomethanes and TOX formation.

T Z M =

BEE, % < OBIKE TIIBF B LEEHEK S Hk AT
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BEENTND, LAL, ZSOEIKHCIIEEED
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T A EE O BEEEKIT, BT EIUK S0/
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E, HBEHEEOBEWYHEAZ S 2LKETHLDHZ LI
HL, Zhbo20EBT2C By v FELIw 5 HFRHE
ez, SMECZELFAR—T LD Ny 78 X5
C8FE2 AL VYt My F7 Ty M LB INEFEE
SHEDEREIT>7co TORKE, BLOER, B -85,
WUNEYRE - ~v Ty R EDBREMCENT WS & &
Z, BEREFL LY e 2 2y &apE, T OX&RKEEDY
W SRR HZ EHPHA LIz DL D HERT — £
b &, FEPUKOKEHZEAR SN, FIKDO 7 =~
MR T & D ICEET A v T ORI ORBEHEHE X
, '894E9 HnB '904E 3 AKDO THICERFE, Uitn
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Fig. 1 Flow diagram of the present water treatment system
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Fig. 2 Time course of algae in raw water of
Inagawa purification plant
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Photo. 1 Pilot plant
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EE EoEER k2B NERE, WA MER, EERINE (6) &BEETY, EHRMTTESOGHIKLE
BRBHN, 7u v IBBOLRWNERIEENES S < (6) ZrtapFEikiLiE
REINTRBYZDED f vy b EBRL KECTT- (T)  BEIRBEK Doy [RALER
7oo BB 4 BUCTERINEL O 7 = — %2717 3. ®s4qnybFS5YER
2. 3 HBEEDOLLE FABEERO D 8642 H X HANEKED Hokiuz
TRFEEE b7k & TR & D—R & IR 37 RAT Y FTTY P RBEIN, (BE1)
®H H mE E b wooB % 3.1 iﬁmﬂ;
. 3. 1.1 IEELESBEEEE
B KIE PRED B 1) PEL ek
W oE 8 /h S ¥ R gUREEE
7 R KGN (10~30 min) B @~4hr) <F 2 1 760 mmW x 1 960 mm® x 1 320 mm¥®
Gy B I B W (5~15m/h) BN Gm/hDT) FLEEE: F% 0.8m2
‘ . 2) X ARSI
fxemﬁ 3 B e B Rt s v sp
& i B N K 8  77:02kW
Vol. 35 No. § (1991/12) R/ 7 7R 35




EB1ER /UMuy MY MCXDNEERE (HEE
Table 1 Water quality in pilot plant (Average)
| Influent Effluent ‘

Raw water

Item (Wa;l;et ) (Regv};(;l; ; Removal (Yodo river)
Turbidity (degree) 26 9 65% | 15
Color (degree) 81 19 7% | 25
Iron (mg/&) 1. 30 0.35 2% | 0.59
Manganese (mg/£) 0. 85 0.20 7% | 0.07
TOC (mg/8) 10.6 5.9 | 4% | 4.0
THMFP (ug/0) 84 55 35% 43
TOXFP (png/8) 380 280 26% | 200
Algae  (N/mg) 1600 380 76 % | 770
3) mEx> 7

% X RS MERR
~F #: : 500 mm* x 900 mmS®
x E:0.18m3
BREHE: =¥ 2 -RE|HR
4) Fokx>y 7
%  RKikFEry7
7 & : 0.08m3/minx 9.3 mx 0.4 kW
5) MEXRY7
¥ X FRARER Y 7
= £ : 0.08m3/minx 50 m x 3.7 kW
3.1. 2 EBRFE
FUKE v 771 & ) Heakith oo BN K & 8 R BERRE ~ UK
U, EBREM %8 UROEBEFEC TERETT - 7%

Bk (EUA) HE 4.5m3/h

mEK (BB & 1.5m3/h (fE5R=£33 %)

ZEEE 7.5m83/m2.h

MEE2Y 7EH 4.0 kgf/cm?2G

BRE 50 Ng/h

HEEEA IR

S BRHAR 8642 A~'884£ 3 A
3. 3 ERESR

B RCEAERC BT ZKERAEEELY R T, THhiT X
DB BE, & vy, NEROLERCEN, %
PR DKBE Y ~v B LItk ETE ZHEOS W &
W05,

4. EHERiEOBE

RAry r 7TV VL ARBRAEOERY ST 2, 89
4E9 A FER BB OB Ti D, ENUKOKEHK
EBANDH L L BT, WEE CHRMCER LT ik
HESHLTEXETHI LT, BKUBORE(LEDITI L
B AN fel

4, 1 Bt
4. 1. 1 =EHEH
LA K IR LT Loy Bk
HKE #4600 m3/h
TEERKE 180 m3/h (JEE&R=30 %)
bl by 14.4m3/m2.h
2R ME £ > 7 53A (EH4.0 kgf/cm2G)

4. 1. 2 MEFLOEEERE
1) B boHEE 118
% R i#kParrY -t

~f B+ 7600 mm™ x 10 200 mm® x 1 700 mm!

FLEEH A% 54m?
2) I AEREH 1%

¥ KR:iFzr794 K

&) +7 : 0.75 kKW
3) A7 LPREUHE 1%

B RKR:EEF7LIX

) 77 : L5 KW
4) mER> 7 1&

¥ R SiREEER

~F # 1 1700 mm? x 3 090 mmS¥

x  E:9.0m3

ZeSVRIR T ME 2 v 7 BEH A
5) BEKR> 7 2&H (W1ETH

¥ R ERAKREKER Y 7

= £ : 10 m3/minx 8 m x 22 kW
6) ERMER> 7° 2H (W1BTH

¥ R FRAEERY 7

w £ : 3m3/minx 50 m x 45 kW
7) MEABERY T 2/ (W1BTH

¥ R RARARERY 7

7w £ : 10 m8/min x 18 m x 45 kW
8) 2A vy FHEME 24/

¥ R :AEETeX7X

i) +7 : 0.75 KW
9) AHLBERY T 2/ (W1ETH

i X 1#hxr IR T

7w & : 0.06~0.21 m3/min x 20 m x 2.2 kW
10) BWBBREBRERY 77 26

i Xz ) —-Ry 7
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11) eI ek 2& (H1&87F®

5iZ2 KRIEHRA, vFRAA VTV —H
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12) SRR 1&

¥ RIEHRS 9 FRAANT Y —HE
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BT Ao it kb, EA— 2l L UBERBE
KA KRR : UCRIB L, EPUKDEREEEEE
TBEC Lz 2 & Th b, T BFEROLESIIKCE,
HXNBET 7 » 7 BEET DD, TOBRETLIEE
HEREBL, HihEBREALTLORENI L THD, 2D
eI ry=v 72X iEK1imd %4700.05 HEET,
B TEIR LD,
5. EERIRR
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Present route for recyvcle

Recycle water

e i Pressure retent o e e e Receiving well
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! — tank water I'reated water
E Wastewater  Circulating pressure \J Scum (I) e Wastewater treatment
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Fig. 5 Schematic drawing of full ® é basin -5 r 9 basin

scale floatation equipment
B2 R EFTVICKDUIEER
Table 2 Water quality in full scale plant
Ttem ‘ Influent Effluent Removal
‘ (Wastewater) |(Recycle water)} %

Water temp. (°C)| 10.5~ 31.2 ‘

pH 6.8~ 9.5

Turbidity (degree) : 18~ 49 8.5~ 38 11.6~56.0

Color (degree) | 42~ 140 30~ 80| 14.3~54.3

Ss (mg/€)| 36~ 587 | 24~ 104 | 18.8~82.3

Iron (mg/0)| 0.53~ 1.75| 0.27~ 1.25 | 18.3~58.7

Manganese(mg/€) . 0.22~ 1.60 | 0.14~ 0.86 | 11.4~91.3

Aluminum (mg/¢) | 3.37~25.38 | 2.36~19.18 7.6~59.4

Algae (N/mg) 1 1 300~98 000 | 1 000~32 200 23.1~72.4

(1990 N=18)

FHERR—- 2 X HHFIHDEFELEER M 2y T T

F 7.5m3/m2-hiz 723~ LC12m3/m2-h & 60 % & BHiH
BNk, BIORKKEOEENREFLN D, FUKTIX
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Photo. 2 Full scale floatation plant
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AR FBIE (C K 5K ERKDRTLE
Pretreatment of Municipal Water with
Biocontact Filtration (BCF)

FREME
w B B fH
Hironobu Nishio

Experimental tests applying BCF were conducted to remove odor substance (2-methylisobor
neol, MIB) and agricultural chemical (CAT) in the municipal source water. The test results
indicated the LV, SV, and the concentration of DOC and MIB in the raw water were main

factors for biodegradability of MIB. CAT was not found decomposable.

x A2 H &

ERITAERE, [HGEKZL W] &wnw) BRREESY
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FEELTWD, CORRKROFERIXELLT, hUORTH
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Fig. 3 Schematic diagram of experimental apparatus
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Development of FRP Cooling Towers

ROEER HilHE2R
® B
Makoto Sameshima

gé[g

Shinko Pantec Co., Ltd. has supplied so far, since 1962, approximately 4000 units of various

kinds of cooling towers mainly made of wood. In the meantime, we have used resin materials -
such as fiberglass-reinforced polyester resin, vinyl chloride, polypropylene, fiberglass-reinforced

vinyl chloride as materials of construction for cooling tower components so that the cooling

towers can be made lightweight and require less maintenance.

However, the importance of preserving forest resources and problems with disposal of industrial

wastes have recently been highlighted. This has prompted us to take up as a major theme -
the application of new raw materials which not only have an excellent durability as alter-

natives to natural materials for the cooling tower components, but a continued stable supply

of which is assured as well.

This paper attempts to demonstrate our development of the cooling tower mainly made of

fiberglass-reinforced polyester resin (FRP) which has high mechanical strength and excellent

durability, and also give an outline of the FRP cooling tower Unit No. 1 which we have

recently manufactured.
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Photo. 3 Panoramic view of cooling tower
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