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Standing at a turning point from quantity to
quality of the drinking water, a large-scale experi-
mental plant (Capacity : 1700 m3/d, max. 1900) of
advanced treatment has been delivered to the Inagawa
Purification Plant of Hanshin Water Supply Authority
to meet the strong and growing demand for safe and
fresh-tasting water.

Its performance concerning removal of musty
odor substances and other organic chemicals is much
expected.
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The Design and Production Methods

of Functional Monosized Particles

of Saitama University
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Toshio Kobayashi

This is a summary of the lecture made by Prof. Dr. S. Matsumoto of Saitama Univ. at
the headquater of Shinko-Pfaudler Co. Ltd. on October 7, 1988. The paints he emphasized
are as follows. The design of functional particles must be fexamined from both points of
the application technique and the production technique. Especially, the production technique
is thought to be extremely important for the design of particles.
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Production of monodispersed capsules

O tr
1 e X %
A
2 I
4
® U 7
6 S
Rgrso2 0]
0 0 > B, ;S\gi:: ifl _] X 0 0
|
7 1
9
[=] 7
Lo | U
1 Amplifier 6 Mist chamber
2 Oscillator 7 Liquid tank
3 Speaker 8 Nitrogen cylinder
4 Nozzle 9 Collecting vessel

5 Mist generator 10 Stirrer

BAR 7 wALEEOTRER

Fig. 4 Schematic diagram of the encapsulating process
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New Lining Glass .
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The Nitrogen-containing glass “Oxynitride glass” has lately attracted considerable attention :
because of its high mechanical strength and excellent corrosion resistance, and it is promised
that oxide glass presently used as many . applications will be replaced Wlth this -new
oxynitride glass.

We have started to research the application technology of this new glass for the glass-lined
chemical equipments.

In this paper, the characteristic of the oxymtnde glass is outhned
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Fig. 2 Model structure of oxynitride glass
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Applications of “’Process Monitor PMX-98"

HNBRREA LS
Takashi Hirooka
[ I S|
Keiji Hashioka
¥ H Oo@®m B

Itsuro Hirata

In 1987, we developed the Process Monitor PMX-98 for constructing a process operating
and monitoring system utilizing a personal computer and measuring and control equipment
such as sequencers, loop controllers, and recorders. PMX-98 makes it unnecessary to write
the program for such a system. Many systems utilizing PMX-98 are at work in water treat-
ment plants, chemical plants, pilot plants, laboratories, buildings and various factories. It has
been enjoying great popularity among many users for its simplicity of application and low

cost.

This paper shows some examples of application and their major features.
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#T1%x% [PMX-98] DrEHEkkps ¥ 2 %X [PMX-93] Ok

Table 1 Standard function of ‘‘PMX-98" Table 2 Specification of ‘“PMX-98"
Event monitor ‘ Alarm, message and status Connected equipment Max 4
! Print out Tag Max 1024
Date logging ‘ Interval driven type Event Max 512
} Event driven type Data logging condition Interval type and event type
Graphic display ! ON/OFF of digital tags by characlers, Data logging tag Max 60/type
special symbols and their attributes Trend graph Max 16 screens/type

Display of analog tags by

3 Historical and real ti
numerical values and bar graphs (Historical and real time type)

o Trend graph pen Max 6 pens/screen
Trend graph glstlorl.cal tre“n‘i grap}ﬁ Graphic display Max 128 screens
. ‘ e.:a tfme trend grap Tag for dynamic display Max 64 points/screen
Message display Historical alarm Message Max 512
8pf3(§ator lélests'age Guidance Max 256
. D ance etting .. Setting values Max 16 screens
Setting values t Setting ON/OFF of digital tags Tag for setting Max 8 points/screen
Setting ‘upper or lower limits of Outont of ¢ £l Max 16 fil
analog input tags utput of report file | viax 1ies
Setting upper or lower limits of
analog output tags
Setting initial values of timers . .
or counters B 3% PMX-9SHEENYTFT
Setting set values and upper or lower Table 3 Standard handlers for ‘‘PMX-98""
| limits of loop controllers | -
Output of report files } Output of daily reports to files PMX98-M1 i for MELSEC-A series
| or a printer PMX98-O1 | for SYSMAC-C series
|
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Fig. 2 ABC operating and
monitoring system
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Fig. 4 Supervising system' for air conditioning systems of
buildings by the use of a telephone circuit
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Fig. 6 Batch process operating and monitoring system
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Water Treatment for Reuse of
Slag Granulation Plant

BNBAR A

B #
Eisuke Sato

The granulation slag is produced by spraying a large amount of pressurized water to molten
slag discharged from blast furnace. This spraying water has been reused by separating
granulated slag at granulated slag basin, fine wooly slag at settling tank and cooling down.
Since fine wooly slag cannot be separated sufficiently by sedimentation, it requires large
area or causes wear and heap probrems to the equipment.

Rasman Filter is a drum type filter developed for separating efficiently fine wooly slag from
reused water with Nakayama Steel and Rasa Corporation.

This report describes an outline and operation data of Rasman Filter.
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Fig. 1 Slag granulation plant associated with screw conveyor
system

Vol. 33 No. 1 (1989/3)

Mo 7w ¥

5~ 138




BIW FARYT 4 NVA—
Fig. 2 Rasman Filter
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Fig. 5 Filtered water quality vs operation condition
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Table 2 Specification of slag granulation plant

Item Specification

Slag quantity Nor. 1.0 ton/min, max. 1.3 ton/min

Water quantity

13 m3/min
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Rolling screen | — s
0.75 kW x 440 V x60 Hz
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Fig. 7 Schematic flow sheet of slag granulation plant
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Recovery Plant of Nitric and Hydrofluoric
Acids by Diffusion Dialysis

(BOBME sTEB3H
[ii S N 5
Yoshihito Nishimoto
W x _f B

Kazuyoshi Yamamoto

Recovery plant of nitric and hydrofluoric acids, and pickling wastewater treatment plant
have been installed to the pickling factory of stainless steel. The recovery plant of pickling
waste acid by diffusion dialysis recovers free nitric and hydrofluoric acids from the waste
acid and provides with following advantages; 1) saving makeup acids, 2) saving neutralizing
chemicals, 3) reduction of sludge disposal and 4) reduction of discharged nitrogen. The pickl-
ing wastewater containing NO,~ is treated favorably with the oxidation-coagulation-sedimen-

tation process.
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B H 2 TEENHE
Photo. 2 Diffusion dialysis cell stack

WRyEY =’y Y ryERoEX 0.156~0.20 mm o
AL TECNS. IBBEITRECIIRA & v B E AR
~YRHFRry P EZTEEEB L 0.5 m2x240 HoO&
A& YRR A AR L v 73 EAED BN, WY
A4 P LD FEHHE 7 v XTGBT 5%, R LT
KOAQERBH R v Mg, BEEROMES - BAEK
TAY ~FTTECED, NPIIXAN— I EREL, B
ECHESEBHECEMTES Lo, 77 2F v 7 BHEA
FHTWB. BITHENOEREIIIEE I B WD, BN

CRIOERIC R T 2 IR D Do [IEVHETH L
WOLEHEN, BTMEECETHRE & b, ZDORHIEE
ELT, HEKDFIR & Sie, BITEOKAQMIC T 7K
RV 7EREBEL, BAHCETENORKEEL T BT
BERR B g2 BB TW S,

BIALBE X N BERIE, KA ¥ 7 7 2 XEER Y 7 C—E
BINRENE O THE B4 I, —FHRIAE I N 8HE
Kk, RULSEERY 7 C—FBIEHBTED LI b 4t
MEND. BB O T L D B, PiEx >~
TN AZIT BN, By 7 CRINBEFECERXX
NERHEND. —HEBEFTEO LB L v B3 E
WIBEHRIE, \WolcAhiz v 7B BN, RV 77T
LHMAOTKAERBCBRE I NAE I NS, BFEK
ik, SBO&EE L VEOREIGERRI S EN DA,
WEEER D) 80 BANEMREINDH DT, FDAHTHEY ST S
FRERARLE X7 v VEBNBL TE D, BRSO
BREL VS HENEOKER L VERIND Z &iTinbd,
4, 3 LHCEREOMERERS

W5 -BOENIC KT 5, IKBENEORMEEL LT
RO XD EE L EEREC By 52 5D

(1) FEROBARERS Y OLEKE
(2) BERR L ko
(3) 5 -TRUEEE
4) BEERh OB
6) LM
4. 3. 1 REBRORMEEES - ONERE

e BREEOBMMNBEHEES 2D DAUBREA KELT
BHE, LA A+ VA L DEMEBERNEL 50,
BEINER, £EBHRL L&KL D, BENEELEF<T5
T, BARERY Y OMBERELY D ThE X »
B, DEBEESAS S LEC LD, ChbERALT, —

B 1R WS -oBBEIGHEEER R
Table 1 Operating result of recovery plant of HNOg+HF
waste acids

| Waste acid : Recovery acid ;Recoveo}oy ratio

Flow rate ¢/h i

378 360 -

Free acid N 2,21 1.89 82

Free: HNOs N 1.04 1.33 122

FreeHF N 1.17 0.56 | 46
T | V T i N ) i Rem()Voal ratio
] %

Fe3* g/t 20. 84 2.22 | 90

Niz* g/e 2.43 0.34 | 87

Cr+  g/e 2. 60 0.21 | 92

Mn2* g/e 0.23 0.02 92

XA TS - BR D BARIBNIREY » o RN, 0.8~
1.2 ¢/h-m?2 pEEHIRMEE 7 - T Bo

4. 3. 2 EEERLELHRKOEE

5 > BREEAERCK L, HkomBEsEnae?
&, BENEIX LA T2, FUINBOBEBEIIETT %0
LaL, BB BT 28X, meREcsEELo
HIBE23% % 720, BEINBOBEBE &< T2 88N 5.
Z Dl —RERGICIE, R E ko RELERAY (.9~
1.0 OHEiF CHBEITEAEER L T\ %,
4. 3. 3 WS -FRUEE
SoBREEBEBELY —EL LnEE, WRBENSWE,
e () BEERE, BEEES SBREIROM S & & 2%
EATIEACS S, ZoEREZFALT, &ffihs B
DEREE LT S, BHEORICHERAENT 25k
PEREINTWEIHEELDH DY Larl, KRMETIZERME
DML BT B 720HEBL Tt o —7F, TR & S
BEx—gL LitBE, S-BBENEVWE, 5 BRMEINE
i 7355, HY BRI+ HERCS 5,

4. 3. 4 ERDPOZEE

SBENEMTHE, S-BORPNRIAEZETL,
TR D EUEIRBE T 5, L, SWENERD L,
ROFIERICRT L 5 IC5 - (Lgkh 1 4 > H LT HAH
ANDFIEHEFT LT, WERED S BB T5 LD EE L
BNTW5.0 CORISTHRE L/ HY (3a8 A A4 >~ & 3%
BB LU CHRE LTEIRXND, 2Dk, b SBOE

INBOETIC2RAD, HICHBROEINE T /5 &
E2 bbb,

Fe3*+HF 2 FeF2*+H*

FeF2*4+HF > FeF,"+H"

FeF,*+HF > FeFg+H"
4. 3. 5 BELRH

—MRCIBEN LA T2 &, BNRENERT207T,
DIREEREDEFEN T, TX 2L BEMATSENT 5518
BTHEEX R mb. FrEZRMEAEET 35 °CL15 °CT
ik H BUXERT, 8 9 $RBREOENREL 5,

4, 4 BEHR
55 - BEIRERBHEOEBHE RO —-H 4B 1 KR T. ¥
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Fo -8R

Vol. 33 No. 1 (1989/8)




B2R SoWBENAY v b
Table 2 Saving merit of HNO3+HF waste acids

Running cost i X103 yen/y Remarks
Operating cost 1192 Electricity ¥15/kwh
Maintenance cost 1728 Water ¥20/m3

Total (1) 2920

Saving merit
HNOjg recovery 10 800 65 %HNOs ¥50/kg
HF recovery 11 000 55 %HF ¥180/kg
Neutralizing chemical 2900 gla %OH) 2 ¥20/kg

. udge
Sludge disposal 1640 disposal ¥10 000/ton
Total (2) 26 340
Cost saving 23 420

BB CER AT R R (H) oRINEE LT, 80 %
BlEx/RL, 2L L THH 54 %ORINRE It 5700 BFE
B OO 70 %REN I, ¥/ Fe,Ni,Cr /& o
SRBA A OBRERLN 90 % & BFREL R >TW5,
WEBERRER O [N & 2%, FEMED L&/t > TWaB DIk, FERR
FROGBENREWNZ 2L LD LD EBb b, IKBEITIC
BT, GERE 5 >BROIBAREL, TWEENL SBRD 5 %
Bl EDEAEFFOR0, 5 - BRI ORI E SR EIT
BRAINER T 5. ZDDIBES - BRI OREREE IR
L, RECRT LD b o L&A 4 v HER LT i
o

Fe(NO3)3+HF — FeF(INO3)2+HNOg

S o LBREEA 4 v AFET B &, BEES-SBAES L,
W HY 3R & LCEIR I NB i), WRWEROENS
%o ~RICZDHBIX, FBEIFL RDCH > TK
%<5,

4. 5 BHEAI-BMEHROBRINAY v b

B2 RCBEBRUEE 200 m3/A o FHEHEES - X TO
B S BREMX 2 U » FEHEERERT. Fy=v7 a2 X}
2920 (FH/4E) wxrtL, EUX A Y » Fik26 340 CFH/4)
»Y, £M23420 (FH) oFHELL D, FiCERHO
BIRESBEEC X DENRS DN, LROSELII TR
DEIE & b AFKBEAOBHEREAR %, # 656~85 %
BEERTAZENTE S,

5. BA%EHEKILIBE i
5. 1 fmite

AR OBES I L UHHROBRERM L 0Fksy 2 DR

THHE L THRT 5. BT RICRT 4T, BN

Pickling wastewater Wastewater containing NO,~

— LT
II 1st pH control

2nd pH control

Coagulation

I Sedimentation I—————>{ Thickening 1
I }

NaC]O——'{ 2 nd oxidation—l I Dehydration ]
i \

IIgSO.A—-[ Neutralization ] I Hopper storage]

Effluent

Ca(OH).

Polviner

Dewatered cake

BSHE MUEPAERBLE R R 7o~

Fig. 5 Process flow diagram of pickling wastewater treatment plant

2) EEFMmLE
[Foki Sfpay 7y — b
M TN ER L 123 m3
BETRER T F R P&t AP
BE 50 m3
TR E N AR |
H A 8 mUx1
AT v VHEEE SHarzy -1
b LA 4 mUOx1 &
VI HE 7 4 vz ~-7
vz 1 mBx50 &
reFko s~ HERETER 6 md x 2=
IR BAIK, FoE,
BEGH, KEEERY ~&
5. 2 EefmElE

BREHE AL BRI, RICRTEE L VBRI hTw3,
(1) HEkpreEEm

(2) Bt - SERBOERE

(8 =7 v YPKMEERNE

(4 BEERRFE EARE
5. 2. 1 HekprEgR

BERiE L 0, JKEEK, BEEER, BEEiMEY — &, HErx
TEEHIK DS, & BREINERME X D BRI R v 7T
INTL %o —F, BERBERMH D OKBEK, BEFERH
BRMTLTL 22, EZEIBTEL Uiz, BHRRIX

7w —%B5BICRT, ik Max. 80 °C) T iy #HEH XN B DT, HWHEED
1) ErEZEZ%E BEBEENCLBMBI A= 7 DI 5 v 7 REDEHFHMH
mBAkE JKEEK 45 m3/h 5570, FRPEY I H¥RAWTHTIERES: Lic. B
BRHEER 0.85 m3/h REKDOBREMER, TXNUHARO L WETEREESEL
BHTEER 0.38 m3/h v=~VEDONNEEFRP CHEBLUAEET 2, %
Py 2 pEEEK 0.66 m3/h EDDEHTEy PEEFREEA L
WY ~28e 091 m3/h 5. 2. 2 BBR(b - BEBUEZ
By 24 h/d s ZORMEL, ROITRERIIVERINTWS,
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pH 9.0
800F | N0~ 7090 mg/2
5 600F
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>
o doof |
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1060 5000 10000
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%6 Hew 2 e Bk D B bR
Fgi. 6 Oxidation properties of exhaust gas washer
wastewater

1) #E¥ 2 B&HK YicdEh, CODEELDH NOg~
DRBWIEER Y — X & HBRLAETRE,

2) JkkK, BEGER, BIFEW/RX&Eh b, Fe, Cr,
Ni Al D&BA+ B LUOF&BET S0 pH #
% - EEBOE,

3) PELEDKOERE NO2~ oMl k L O BT
o

W -BOBEREE, Hrado s X +x NOx %
BT B DT AREEENBRBIND, ZOHF X
HEEBEORERIL, —Prue—~xhbn, ZoFizCo
DIEL /548D NOy™ REEN T, ZOBRRIE, B
{LBICH D REEERY ~ X% ORPHIfC LY, BRILL
HHTTH o HEX AL POKOBRILAEIC KT 20RPHED
FOETY, $B6RHICRT. BILKLERRERERY
—~ X OMBEFIT, ORPHEOKAKZXAEE/(NRALN, O
RPEHIC X HHIHENAREL 2 Do
5. 2. 3 X7 v YBiKkELOERERMH

B GRS B X N, KER(LER, Sk vy v
AEHRETHRT v TVIIR, ATy VEMRBHETERIND.
W27 v Vi, BR2BOREINAZAA Y7 7 LER
WHEE 7 s VE— T VALY, EEKEORIK, —F I
Bk X bo Bikyr —FRETCREINzH v R~
B, THEACHHING, EHE LT, BEIK
BEMA, BER, WEEERY — X BMEBINI. £FES
OIRY L OHRIZ TN THEE LI TW D,

B 3 X BUIEHUKOEREEENR
Table 3 Operating result of pickling wastewater treatment plant

h Influent ‘
- . | Effluent
© o | ® | @ |
Flow rate m$/h| 45 | 0.45 | 0.40 | <05 l —
. ) '»H2804 \HNOa | .
PH 2.7 |165.4g/ 36.6g/8] 12 l 6.6
SS mg/¢ | 10 — ’ — 1 - | 56
COD mg/e| 10.9 = — - \ 3750 | 3.7
F mg/e | 33.3 | — | 28100, — | 7.0
T-Fe mg/¢| 71.6 | 25600 | 15800 ‘ — ‘ 0.19
Ni mg/e | 9.7 | 4050 | 3420 — | <0.13
T-Cr mg/e| 18.1 | 3480 | 3280 ‘ — \ <0.13

®: D.D waste acid
@ : Exhaust gas washer wastewater

@ : Rinse wastewater
@ : H2SO4 waste acid

5. 3 EERER

=3 FEREHKOERBEOEGIER Y /R T. By R Bk
#Hekiz, pH #5 9, ORP 500 mV CTRERFEERY — X
T DER L X Nizo JKEEK, BEGTRR, BITEEW I JURRLE
Ni=BEr 2 geEEKIE, IEAEIKT PH #9~90.5 CREL T
GETRAE U, MEKIZBEFTH Y, BKAHELHETE
25 Y —~ BRI 8 % T, Bk 7 — ¥ &/KEIX51~54 wt
DIEEKETH - 7o

U

e -BaEETHHEEST TR, S5 ->BOEE
Yoz a—x F{h, EEER LOHKOEZTRERD
7o, KEAMEEL LTI EFbhL 5 &L Twa,
AFECIL, MSEAHAA LTz, IREBEITIRIC X 1.5 - BR(E
INER T b L O BREEH KB R E D BE AR~ Fo ELT
i, "AR-FTEAFERTHIELLD, BSE-BREEDH
CERERT AT 5 = L Tx 5 AQUATECH System
DI, FKETKOEIIC & 5247 v — X FAERPkLE
DLy A7 LORMNTETD o B ELEENATS
2~ FEED= —~ XERG Loy AT L OF AR L EIT
N> THLFIFETH S

(BEX#)

1) WA : #igBy 7 v 7 —53, Vol. 30, No. 30, (1986) p.
17

2) HABMR TS, 1E0 @ BYAEREIES O HIGICRA
4R 1% RS IR R BRIR (D BOE LR A I B T 2 SR A DT FR sl A5 (1988),
p. 60

3) {5, 1Fh  FEREH, Vol. 32, No. 5 (1985), p. 220

4) ERE, 1EH gk 88, 11, 1605 (1984)
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RIKERITRNFEEE [UF <5< %]

Sewage Reclamation System by Ultra Filtration

EDRER BT
2

E =5
Shozaburo Kyushin
5 Hl

Yoshinori Kajiyama

The application of ultra filtration membrane to the activated sludge process in place of sedi
mentation tank can save the installment space and reclaim the wastewater into reuses
economically. Rotating membrane disk filter (UF-KURU-KURU) has been developed to
reclaimate the wastewater in the building into the reuses for mainly toilet flush. UF-KURU-
KURU can get a high flux under the less energy consumption by the effect of cross flow
share caused by the rotation of membrane disk.

Through over 8000 hours operation of actual size test unit, we studied its performance and

durability.

I Z H =&

RSk O QBN & Uik, EBRELFOE T
DEGMBIENRIES R E LT WA, Ll IS4
BERWTLHBETNESIZRL ORI AWEEZDBN
B0 FO—HEE LT, BRIANAESE L AERCHAL
ZEicky, EnEBECENT—BosENRNEEN TN
5, EVERSEEOREFRYE, BfEo a2 MME, EEEHEO
B, KEORERENPHETE B, 2 TEY, &
EREDFE - T D HRIGESEICHEA T & R/ AR
BEOBERCEF LI

PAGESFCENE® (UF) BalH+T5 Y- T
DREAOMBELT, B1RCRET L) CEEEmcEBRT 5
TFNVBORETES ML TLEAKEK (FLUX) »nx
HEAILTHEMnES, —@RPERLTLES & Th
Bo £IT, BEWNER (FR) *EEEDCEHTCEE
XE, BAWHC LY S VBOREXHHT A 7n AT
~HABRFEBEINTnD, ZHIZEY 2 — VOB 5
T, Ry 78HHOBAREBELE X PR SEEL
TKL %o

LT, COEEBREYESHRE L TUEES*E
B2 2 LI L DEERENR D Thte, BEERXES
FEEE [UFL5< 5] #BRL, FEBET -0
TEOWEL#ET 5.

1. BEXRAFBERE [UF3< 5]
1. 1 #& - R8

FRRABMEERER [UF <5< 5] OMMEEYE 2
Bic, R7 4+ % 7 ORfEY 8 3 BRERT,

TREARARN T, HRZEENCEAT ol 4 A 7 R FER X
B, BETHL ) FEEYHEGE L X b BmEAE
HMUBRLAADERY 5. B EE L -E8E, +
DERAEI e~ 2D —~Y 3 A Y PAALTERT %, %
7, BREOCHENREEBIEANRDT 4 XA Z2ET 4 X770
TEER T VEBALBRCRETHI LN TE Do

P 4 X 70, MEREROEEICERED 2 b,
RO FER A EG3 5 042 Tk Y, BERCLS
WO L D AERNFER A ED BT & & bunife st
AHOEEC L VAR UBERECENRT A7 VEY

T 2R EEBDLZ LN TE D,
1. 2 BEOEE

EMBRO 7 vy 713, BEFEE (MF) TrowcHE
ILTCEHRFRTH DD, RMT, #E, AEOEFD
L\ MF OB % UWNEHE % 1o

ZZT, B1RCRTHEEMFEL UF B4 Btk
BROFEMAESY B Lo ERICFH L =Y a —v
X, ETrashi-fo HicBEYEZEL, T~ 7 *
v FEBFEZANTR R ~ 5 — CHEEREREHREED b
DT, FOHEEERET 2.3%108 m2 ThHbH, V=
— ANOHREIE, 4FBERDORn ~XR Y 7T, EHD
BT £V 2~V HODEERT —BifRolze Fie,
FLUX oflIElX, BRE YY) v X - ERT 1045281
ZTOEEETRBTHAIL 72,

BEETEMETBTE & FEOSRWO KEKEY B2K TR
3o BMILEDRNL S MF—1 (0.04 ym), MF—2 (0.02
pm), MF—3 (0.1 ym) OMF s UFBICk\THS S
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Fig. 1 Effect of operating pressure on FLUX in
ultra filtration (UF)
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Rotary joint

Drive unit

UF disk

Feed Brush

%2
[UF <3<3]#
s kEEX
Fig. 2
[UF-KURU-KURU |

schematic

UF disk Brush

B1R ERCHEAUCMFE, UFE

Table 1 Characterristics of membrane used for test

Membrane ] Matirials ! Effective;l mpore size
o MF-1 } PP i 0.04
o MF-2 | PP ‘ 002
m MF-3 ‘ PP ‘ 0.1
A UF | PAN | *k

* PP: Polypropylene PAN : Polyacrylonitrile
** Molecular weight cut-off 40 000

W2 xR KEHMHER
Table 2 Quality of feed water and permeate
! | Permeate

Item }Feed water‘ oMF-1 6MF-2 mMF-3 AUF
PH | 7.3 8.2 81 80 80
COD (ng/€) | 42.2* | 14.9 15.2 12.7 11.9
TOC (mg/e) | 33.3* | 81 85 7.6 6.8
MLSS(SS) (mg/e) ‘ 1500 ‘ ND ND ND ND
Conductivity (us/em) | 770 | 758 747 722 719
Colour ‘ 30% 25 23 18 17

* Filtrated (No. 5A)

BEDOKEIIMFE, UFBWIFRLIBIERUTH -7
L2 L, FLUXDfRZLL, B4HCRTL S5 CUFK
AW FLUX #7578 L#Ae Zhid, UFEOESIIEET
i vEBhR L, FLUX #E T X820 LT, MF
FEOBE MBI D IFEEN A TsL0L
ExbND, ZDZ 2, BT HREEBOEROBER
PHLELMRLSE, UFBEOBEII7T 7 I X DBE

Permeate
Disk Circulation
/%ﬂ . ®m3m
= B ¢ R 7 g

jJ Fig. 3

Structure of disk

FLUX (2/m:+h)

\ A’*—A-—-—-—_A
10 \X'ﬁl n i
8—3——-6

0 10 20 20 10
Time (hr)
Keys ®MF-1 ¢MF-2 mMF-3 AUF
Test condition
Feed water

: Activated sludge
MLSS 1500 mg/2
Operating pressure : 1.0 kg/cm?
Operating temperature: 13 °C
Recirculation ratio : 250 m&/min

¥4 KRR D FLUX Lk
Fig. 4 Deterioration of FLUX in several kind of membranes

g et FLUX CEET A0 LT, MFEIXT S
YR FT > TCHITED FLUX EME LA w2l &5
LHERINT WD, TDOLHIL, FIKECRGT BN
BOWTRHUFESEYEE 2 BN D,
2. BEABRAFPBEER [UF <335 ] DEX
4 5E

7T EEITD & 2~ 3% FLUX (X2
DL, ZORIIFBIEF-EBEHRB T2, ZOELEWIR
RTEOEMERH 1T - 7o
2. 1 EAhé& FLUX Bk

BEEAWED S S BRE A1 1200, 7000, 17000 mg/e o & %
O#EEE FLUX oBR&#ESEITRT. 20L& &7
vy 7R~ Fik 35 m/s, WRE 22.5 °C Th -7

S SEEDOBEWEREDOEE, FLUX 1ZEHC G EH
LTHEML, EANOEFEENRSNZ L&KL LML
SSHEEEOFWEEIX, BEEHINEL DL FLUX o
Bttt T 5, ZHILFERHFERD H2bROL IEEL
bivs,
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150 T T T T T 150 T T r T r 150 . . . ; . . . . .
1200 mg/0
10 kg/ew
- L 1 ~ 3.0 kg/em
z w 7000 mg/g] = T o I ]
~ & A E 1
= RS g
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X 103
Operating pressure (kg/cr) Tip speed  (m/sec) SS concentration (mg/8)
Temperature : 22.5 °C Temperature : 225 °C Temperature : 20.0 °C
Tip speed : 3.5 m/sec SS consentration : 1200 mg/¢ Tip speed : 3.5 m/sec
WS SSEEIMRMEENELFLUX D H6E SSEEEFy I AL~ BTR HEEHES SEEL FLUX DR
R FLUX DR R

Fig. 5 Effect of operating pressure on
FLUX at each SS concentration

1 ,dv_ P
A de p(a*W/A+Km)
o, V PR m3
0 : sec
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p ot TERGE kg/m-sec
A iR m?
ot~ EEEEH m/kg
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a MPIREFAILTENMLTWLZ EAELTED, BEERE
R END P VBDOER L D r — X FligH s E e
DOITHEAL, FLUX # R LT 4D EE2BN5,
2. 2 FoFz2E—-FK& FLUX OBB{%

F 9 72~ FEFLUXOBFEA B BEC/R Lize &0
LXMW S SEEL 1200 mg/e, EEIL22.5 °C
Th otco BERIELE LS, [FEIIC LD BERECH L T
TTRmEIELN, F“VEORHEEI T THLDEE L
B, Fv 7R~ FO#EAL & bic FLUX (Z28Ak4+%
A3, 3 m/sec Bl ETIRRFOEEI/NXL /e h FLUX 0
IREA LT A EAAR BN D, 2L, BEEEO R
BRI B E XN TS VBOWM RS D LD & E 2
Hb,

Fig. 6 Effect of tip speed on FLUX at
each operating pressure

Fig. 7 Effect of SS concentration on
FLUX at each operating pressure

2. 3 H8SSAE L FLUX 0OfEfR
BERIEENTRT 548 S SHEE &+ FLUX 0BR4%$
TRIR U BBEEHE LI, SSBED LFICHN
FLUX RMET Lize ZHIZ, BERETOZF VEOBEA
SSOHBTIYREY, r—-FFEREAIEATIAD
LEZBND,

3. [UF<K3<5%] ZROcAhKERIERS
3. 1 X£BF*®

HENZ, 198748114 L b RN O FRKAEBN Tk
LEEE T 8000 B0 EFHEEA T - TWbo RO
#4000 & CIER 7T v~y 2 YAV I DEEHE
0.5 mmox71y ~>TEBLT [UFL 5L 5] gt
L#DOMRERFERR Lice TORROBTH, VW olARE
WERFT ) v AR L BBEEHET-> CH S BRRTBRSE
TR CHAGENOBER L E L TEREIT > £
BOHRZ, BHBROLEY ThD,

[Fok®R > 7° KR Y 7
200 ¢/min x0.75 kW
A7)~ Hig 0.5 mm
PRSI 168 ¢
TERR 7 T~ RYT
10 ¢/min x4.5 kg/cm2x0.4 kW
e 2~V AR RBR IR E
ME AYV77Vua=FYNw
LHELTE 40 000
FRETEI B 1.3 m2
EREhEEE R HEM 0.2 kW
#5772~ F 0~5 m/sec
iR IR HE 77 vt 2 min/d
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Fig. 8 Flow diagram of pilot
plant for water reclamation
by membrane separation

@

Primary
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3. 2 EBHR
3. 2. 1 FLUX ofR%E(l

4000 RELL B 0BRSS MLSS #rr ozt e FLUX o
REELE BIM TR HBSHA MLSS #ak, #
5000 ~ 20000 mg/¢ < L#AL, FLUX iz hicoh
T50~30 ¢/m2-h & @i L4230 ¢/m2.-h TR WIREE
RS TWDH, CO7 T vick Bk, &R TREIIT
2 HREEBITTY, BEEL 3.0~4.0 kg/cm2, + o 7°
A ¥~ F 3.5 m/sec, /K& 23.5~31.5 °CTdh o7z,
3. 2. 2 MHEDKOKE

EED, BRED TRUKEEFOFBCE - OKEE
Hhr RO XD CHEENICEDIEEL Thb,

(1) BOD%/2COD : WHEEENEYUHE L ROE
&b -TH, BODA 20
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B - Tit, COD 30 mg/e
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20 000 - ]
15 000 g /"\\_/\/\/\/'\-/ S |
10 000 L / ) |
5000+ / |
e ~—— ‘_.\

¢
a0k

/‘\'\
o
af / \\. i \'/.\.\, A

e/ —

0

4000 4500 5000 5500 6000 6 500 7080 7000

Elapsed time ({hr)

9 MLSS & FLUX DORHZE1b
Fig. 9 Temporal change of MLSS and FLUX

Acration tank

Treated tank

@) AIEF 110 f/me DIT
(3 pH 15.8~8.6

@ BK PRRTRWE &
5) e PRRTRWZ L

BRI O FEKDBODIE 80~120 mg/e, COD
1270~80 mg/¢ Th bH FHEEIEBIORICRT L 5 ic BOD
5 mg/¢ LT, COD 15 mg/e LT & % L BiF7s/K A
DEB NIz, AERNDEL-FEEOKEIL, ZHLbET
HERTHLDTH 570
4 HEBEHEBORE

SEELEG O RN D, MEHE 90 m3/d o v rPkE
IR EOEREHEEBD REETEY B3R TRT. EY
B, TR, BRASE, BEHBERO SFCHK md 4
0K 216 Me/d, 20HH UF BEOHDLIENE
DEEFH 22 %, BEECHE 50 %Einbo

U7z/i o C, HFECABHEE 90 m3/d o v vEkiF
FIRR A BRET 5L, ETKERE K 670 B/m3 i3
LC#y454 M/m3 (40860 F/R) DfEE AV v PATD,
5. TUF <K %< %]

kg TUF K A< 5 oL 4RITRT,
Y, A& 50 md/d, 100 m3/d © 2 TH D
A, K EAEECE L COTEEEOMEbE LI b.

T T T T T T

{ —»— COD of permeate |

—+— BOD of permeate | |

25

(mg/ 2)

201

1 / \\_ N |

r o ~ N e
NS * B

A A+ A
+\/\+/ T T, T

-
b 4
6000

Oxyeen demand

¢

1 L
4000 4500 5000 3000 4 000 7000 7o
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F£10 YLEIKBOD, CODOKRIZEL
Fig. 10 Temporal change of BOD and COD of permeate
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¥ 3 EF HEREHABOHRE B AKX [UFLBL3] oEETHE
Table 3 Running cost analysis Table 4 Specification of [UF-KURU-KURU |

| Running cost . . o . .
Remarks Capacity | L w H Drive unit | Operating weight
' ¥/d ¥/mo Type  “nzjg mm LW t
. ‘ | 470 kWh/d x T 7
Electricity 9400 104 177 ¥ 20AWh  UFK-50 | 50 | 1600 1800 1600 5.5 3.0
Sterilizing agent 200 2 gg/g 500kg ~ UFK-100 100 | 2200 1800 1600 1.0 | 4.5
Detergent for 40 1 | 0.4 kg/dx . :
membrane : ¥ 100/kg
L
Sludge disposal 213 3 : 16.4 kgé/gd TS/kg
Membrane Durability
exchange 9590 106 2 years
Total | 19443 216

W

BEE1 50md/dlUF<L<3<3]
Photo. 1 UF-KURUKURU capacity 50 m3/d

9T U BB, REGERRZITIC4), JHRE, JHH
Bk, EEXEASRER [UF<K5<5] (BHE1) e WA TAKBROGT 2 C#ELELE T,

DB DWTRN Lo HERKESE TRV HEH (BEXE)

ENTWBHEFER, 72 ~7 7 —BICHE LT, #BENE 1) LT HEBEISE - ¥ R, WIAER,

T, DN S Y 2 ~ VOBIRICEKII L (IBFI514E 3 A30H)
B, WITRD D CIRHRA TR I 2) BEA, BRAKERKE &5 BRSO KR kDR
f:o 7&%@@ F‘szﬁo)&tt %’?S S ?‘g‘{?ﬁiﬁk@f@@k?\j‘ 'igz}(ggﬁ%@%ﬁ}:-jy\f, ﬁ%‘f%,;&;%’., Hgfussﬁziﬁ 3 E
LT AAE AT ) 10T, EUBRRC LTS o) g, SHKEAROREREOR DI ONT GEAD,

Pk, PSR R ¥ 2 B TEADE R FIRETH Do BB EEFEILE
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LB CHEDNIESEMRUIONT

Highly Alloyed Austenitic Materials for

Chemical Equipments

{C RIS AEERR
E o®m A
Koshi Miyazaki

CA

The nickel base alloys outperform austenitic stainless steels because of their versatile resist-
ance to uniform corrosion, pitting, and environmental stress cracking.

This article familiarizes engineers with the Fe-Ni-Cr-Mo alloys and provides assistance in
materials selection by characterizing them in terms of chemical composition and performace
in various corrosion media.

Even though it is difficult to assess the beneficial effect of each alloying element in the
Fe-Ni-Cr-Mo system, general guidelines can be summarized as follow.

For uniform corrosion resistance: increased Mo is beneficial for resistance in nonoxidizing
acids; increased Cr is beneficial for resistance in oxidizing environments; and increased Ni
is beneficial for resistance in alkaline environments.

For pitting corrosion resistance: increased Mo and Cr desirable.
For stress corrosion cracking resistance: increased Ni as well as Mo is desirable.
For improved weld and heat affected zone corrosion resistance: low interstitial content is

required.

Further, presented below are variety of chemical process equipment which Shinko-Pfaudler

has manufactured so far by using these alloys.

S S ) - {

RALED(LFETEOESIT LY, FENEDINDEAR
HIETETEBICR - T . BEERBEATHRINES 3
CTOMBOBIELEEEDT, 7Y 1ekk L HDE
eolemy, BERECZOBRBEFHS B -2 AD
P F Y RABAOR TS, TR I ZBABEANEE
ICRNDEPE AR aTEe CDRDAYFFYRTY —~
HELCL Y EEhBEEEDIE LY, BRkiaHED
ENREE N OO Do ZDDEME A~ TiX, B
HEME ORI ED BN TED, FAKCT > 7Y 7 —~
T—ERWTh, JVEREELTSZ 7 e R/ T5
IR, FLWibE e Es LEE - HEEORER
TOELELEEELMLTE R, 2~ FOHF 4 N—FEE
INBZ X, MEOMHEMSE L EERNLE L OFRE N

A7 w4 B-2 &3V 4001k Ni-Mo ® Ni-Cu o 2 f@g
DITEEMNSRY, —JF Ni 2001 X TZEHAMNITS D, E
Byl Rimd ~2x7w 4 B-2, ®x/V 400 L 0¢ Ni
200 EABEEACH LTHEA SN, B1RETTO
Fe-Ni-Cr-Mo &&% #/5— LT\, = oftic 2
FuAGEHRBELLE CMn-Si ZOAXTF2AG-3, b
Bk ~ZR7u A C OBBERCE CSi RO ~Ax7FmAq
C-2167 Ehib Bo TN HOHRENIHNE, BiEM, 2
HEMRICRENALT 5. FAMAEEZINbOHE
Bk > CTELEL, ERDITROGEENTNTCOMEM
BRET S, BE1, 234 TcEIEL o= v 400582
RF 27BN~y %~ 20 Co-38a 4 VA RT,
2. BH—BR (ZEER)

BH—EE (FhRLERE) KEEKNTEL, 50\

BETD, WhdDH VEEMEOBRY Thb, ABT MO MUWEEREY R & o Tk EREERS X
LoDk 5 ARESESE 2T, BEERS
I EMERESERT, RLER 1% BeAMEOLERS

VTV A BESSHBHC DWW T E DA &4

Table 1 Compositions of some austenitic alloys for corrosion service

| REICERAE XRET 5, | | | | | | |
. Alloy UNS No. Ni Cr Mo Fe C max Other
NiZ &% 05 _
- - N' A Qi_ﬁg ~ - Fe-Ni-Cr-Mo Alloys
{tERBCEDLNS NI EE& e (a4 SUS 316L | s31603 | 10 16 2 | Bal 0.03 —
=74 1T Fe-Ni-Cr-Mo & &2 7~ SUS 317L | s31703 | 11 18 3 Bal 0.03 | . —
i . . T 254 SMO alloy! S31254 | 18 20 6 Bal 0.02 [0.2 N, 0.7 Cu
-7°& LT Fe-Ni-Cr, Ni-Mo % & ¢¢ Ni-Cu Alloy 904L I Nossos | 25.5 | 22 45 | 42 0.02 | 15 Ca
S D TOD I — P I Carpenter 20Cb-32 | Nogoz0 | 34 20 2.5 | 38 0.06 | 0.5 Cb, 3.5 Cu
fﬁ ] 7 ) “jEBJ ? Noo %1 ES Incoloy 8259 1 Noss2s | Bal | 215 | 3 | 29 0.05 |2Cu 1 Ti
> Fe-Ni-Cr-Mo 7'V~ 7DEREEHERTo Hastelloy G-3¢ | Nossss | Bal | 22 7 19.5 0.015 | 2 Cu, 0.5 Cb
. Al = N A, 0 . Inconel 6253 | N06625 Bal 21.5 9 S5max | 0.10 | 0.4 Ti max.3.7Cb
NMBDEEIEE Cr GBF 20 % <HW), Hastelloy C-276 ! Nioz76 | Bal | 15.5 | 16 55 0.01 {4 W, 035V mex
§C GEW0.03 %LUF), Ni (12~62 %), © 7 FeCrNi, NiMo, Ni-Cu, a0d Ni Alloys ’
5&Y Mo (2~16 %) X bAptA. ZDfhic SUS 304 " s30100 | 8 18 — | 7 0.08 -
; . R . R Incoloy 800 N08800 32.5 21 — 44 0.10 ; 0.38 Ti
u, Cb, trl’ W,V kLU N2 DERMEN Do Inconel 600 Nossoo | 72 155 — 8 0.08 0.3 Ti max
QTN —TDESL 1ELFRLEMN Hastelloy B-2 | N10665 | 69 —~ | = 2max | 0.01 ! -
% = AN » '
. . . . Monel 400° Nodoo | 665 | — | — | 15 0.15 * 31 Cu
NBEEDIRY TSN - TEDEEIN D, Nickel 200 ! Nozzoo | 9.2 | — | — | o4mad 010 ! —

x4 SUS 304, f>va2m4 800 A >

1. 254 SMO is a registered trademark of Avesta Jernverks AB.

2. 20Cb-3 is a trad of C

v B00IE TR T Mox&E LinwCres4

7P
3. Incoloy, Inconel, and Monel are trademarks of International Nickel Co. Inc.

4. Hastelloy is a trademark of Cabot Corp.

:C Fe & Ni OlbZA BT ERETND,

g MRz 7y Py —F#®
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Photo. 1
Monel 400 heat
exchanger

2R MACHIETASTEOEE

Table 2 Effects of alloying elements on corrosion

resistance
Alloying Nonoxidizing Oxidizing Alkali
element acid acid
Fe [ Bad Variable  Acceptable
Ni ! Acceptable Variable  Excellent
Cr ‘i Variable Excellent  Acceptable
Mo i Excellent Bad Bad
w ' Good Variable  Acceptable

CB 3R BBIERCEBTOmMRY

Table 3 Corrosion resistance in boiling nonoxidizing acids

Corrosion rate, mils/yr (mm/yr), 24 h exposure

40% 10% 10%  55%  85%
Alloy HCOOH HCI H.SO, H3PO, HsPO,
SUS 304 180 >12000% 2200 400 9500
.8 (>305) (56) 10) (24
SUS 316 30  >12000% 400 18 450
] 8 (>3 a0 (0.5 a1
SUS 317 I NT 9000 360 NT NT
o (29 (.1
Nickel 200 10 8000 130 500 NT
1 0. () 3.3 (3 N
Inconel 600 10 4 400 360 NT 1800
0.3 1) @D (46)
Incoloy 825 8 1000 18 6 35
| .20 @5 (0.5 (.15 0:9
Hastelloy G-3 2 1000 24 5 24
i 0.05) (25 (0.6) (0.13) (0.5)
Inconel 625 7 620 44 10 110
by s D) 0.3 (@28
Hastelloy C-276 3 220 16 7 18
(0.0 (5.&) (0.4 (0.18) (0.5
Hastelloy B-2 0.4 7 2 3.5 3.5
0.01) (0.18) (0.05) (0.09) (0.09)

NT=not tested

* Specimen dissolved

O, ERERESRC B 2 BBCEE T 2 2ERAOWTE
Z%Bo B 2RIIIFERRMER, BIMBERIO7VY VE
BEOMEBMCR LIETEAETROBECOWTRLELD
Th 5o

FEBR(LMERR © ik MoD W s & 08 Ni 0 #inAsii &t 4 2k
=45, FIXKic 4 o008 : HCOOH, HCL, HoSO4 ¥ X ¢
H3POy R 2EWHEAEDHERTo b - & HEVWESE
BEEZRTLDEANART v AL B-2TE Mo (28%) 44T
b5o MAEMEOM L L Mog&HEDOE MO KA HCOOH,
HCL & L0 HeSO4 TR RN TW5, Cr i3 HCL &
HpSO. BETIHHAMKOBZECIZERTH D, HoPO, 4
FoOMEEOM Licik Cr 8542 EXTHLHZ LIXE

5H2
H =R R~
Cb-3 @iz A v
Photo. 2
Carpenter 20
Cb-3 coil

B4 R RENLBGETRIGE BGETEY
Table 4 Representative redox reactions and
redox potentials

Redox reactions Eh (V)
N03—+2H*+26—2N02—+H20 +-0. 84
Cr2072"+14H*+65~:2C1'3++7H20 +1.33
MnO4~+4H*+3e"=MnQ:+2H,0 | +1.68
Fe3* e~ =Fe2* ‘ +0.75
Cu2*+2e =Cu +0. 35
2H*+2e"=H, 1 +0.00

‘\uun B i S
Foyt— 5”‘11‘;.'.'..:)

it

log i Zint log i

| AEREEEICHT BRI ERZRY
SHBHIR (A) SAESEEE (B)
Fig. 1 Porlarigation curves showing the action
of oxidizing species on paosive metals
(A) : Internal porlarigation curve
(B) : External porlarigation curve

KELBNTND, BBTHOARTRA B-2 OMERIZHT
DZEL b ELENTWBHTH D, ZOALITTIE
D HCl % HeSOy4 A - & KA INDH, Bt
ANFET S L5 RREBC R B & 2 DA SOFEAIZEIR X
N—BRECIEN R T & £ C-276 05 IEN B,

BEOBRNDBOWE % DT 5 &, B SRR,
RCHERRRAW, JFRRLMTMRAE R X O JERR L TR RYA
WLinho —~RCBMEREX H LA OTBEESE OB
BTG & > TRERENT b, RERRBRIEMEYE
ik NO3-, Cr2072‘, MnOy-, Fed+, Cu2+ @iﬁ ENE
D, INLOYWEOBIEBRITEMNYE 4RICRT. “hb
DRMEDE BA) Z&BOEMS H Bl LeEd 5
ER%EE T 2. BENE 2% L TCHWEREENEAT S
DT, BIEEHEARMUEDERAUEAEL B LI
%o EHE—TERESBOESFNIEEICE LT Bt
AR o B8 R E 1 RiERdo B{LAI OX ) DiE
& EBeorrcy IZEMRBIRICSH Y, THOBELELCL - THEAR
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— T 100 $5 X WERGEREPOWREYE
sus Table 5 Corrosion resistance in boiling
30F éggg g(l)éli i - —'1 oxidizing environments
o SUS 318L = Corrosion rate, mils/yr (mm/yr),
sl |® ggg %’il . k- h exposure
kil g 10% 5094 H2504+
b i z Alloy HNO3 2.5%Fe2(S04) s
; SUS 304 1 46
15 . E Vi N (0. 025) (1.2)
R <= 1 SUS 316 1 36
£ (0. 025) ©.9
1o < kel 201 SUS 317 0.5 28
{99 % Ni) (0.013) ©.7
3f 1 Nickel 200 >12 000% 8 000
- (305) (203)
10 B3 B 50% NaOH (Zi) 5 4 BOAED Incoloy 825 0.6 11
Crt (g/0) A HE (315 °C) 0. 015) ©3
_ Fig. 3 Comparative corrosion resistance of Hastelloy G-3 0.8 11
2H ﬁ%ss%}mc;% p_iz;1s§ four alloys in 5094 NaOH at a - 1 (0. 020) 0.3
KRAF Vv AEDO Crt* i temperature of 315° C (600 °F) nconel 625 1 23
IC X B EARERRL (0. 025) (0.6)
g. 2 Transpaseivation of 18-8 Hastelloy C-276 18 260
stainless steels by the Hastell >(0. 5) " .6
. 6 i astelloy B-2 12000 NT
addition of Cr6* ion in >305)

boiling 65% HNO;

solution

EXNDe UL, BIEHEI OXw 0 & 5 iaBB% & BR
KoBeeid, ZoOBITLEHRXTERREOEFRER fons
Bz B5DTC, BEEAIL Ecomay & 5 I REREEICA
, BEEEIITEBERFER ik RELL{ADVEDLDT
E Do TDXH RBLATEHRREE AN RHE
EHABLEET LWHNFTH D, Zhicx LTEREA
Cy D& D REHOBEFDLE, 7/~-F, 7Y —F
SR 3 W TXRbY, &5 ARARREEIZ3ED T

B, FEMNCIIENREE & NMEREER O 2 B CHEAT
ATREMED D B o

B 3 N27wv{ BREIKISHE-
10to. 3 Hastelloy B Reaction Vessel

E 4 Nflgryrarvsr
hoto. 4 Nickel 200 Tank Container

Photo.

EES

NT=not tested

* Specimen dissolved

—F, FEBCHNEEEMEE T RBERNHKET D
RTik, BRIEFIOXw D& 5 RMENEREROBRAYEI T
T Ll Bo PIXITTHISIRIIRIC £ 5 2 7 ¥ v 2D BEE
% Cré+, Ce4*, Ru8*, V5+, Aud*, Mn"* 7 L O#HEAS
FYRIVELLIBEIND, ZORTO—FI%E 2 B
RTo ZOBEEIXZZNGBREAIDERLIMZE DREEDFEER
OBt A% LEDLD, RA7Y v ASEBRER(ET S 2D
Thho LizdioT, Fed+ 0 X5 BIL MR OBRIL
HEVBNAAYERXZD LD REREXRBDBNR . F
BRI AEBMEDOS B Fe &5 Ni B ILE
ol N R G

ESRCBEORIEMEECKIT 2480BARAEEY R

o & Mo—{& Cr 2448 I ND DB\ THD
AL FEBEOMEEEERI R V. FARITR L/ 2 0DBE
THRHABRBRICIEAEEMN D DD T OREE UUEAH
BERXE A DAREREZERIC L s CTREDZ LILinD, Cr2 &
Ni OBFRAIENR ZOF —~Zhbbnbk, 7Toh U EE

. A 0 :
EEHE 6 N #HSVIFy—
Photo. 6 Nickel 200 SV
: Mixer

NATuf C2168{WF E
5 Hastelloy C-27b Wijred
Film Evaporator.

3 W 7Y T~
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Table 6 Minimum temperature for stress corrosion

(132) I (No ] cracking?
pitting) o o
— ot Hastelloy -3 | Temperature, °F (°C)
g asterloy Alloy CaCl, NaCl MgCl2
t_ ES i Nickel 200 NC NC NC
g (12?))' Mog 54 30 A Inconel 600 NC NC NC
“i o Hastelloy B-2 NC . NC NC
5 ot 1 Hastelloy C-276 NC NC 450
=40 Alloy 9041 | (230)
2 uor Hastelloy G-3 NC . 450 450
£l | T (230 (230)
BOSUS 317 ® Jncoloy 825 InCOIOY 825 NC 450 400
9 4 N
(ég) I Carpenter 20Ch-3 ] (230) (205)
o Incoloy 800 NC (350) (350)
) /A . ans 175
G oEm m W Carpenter 20Cb-3 400 350 350
%5 Cr + 2.4(% Mo) (205) (175) (175)
Fe-Ni-Cr-Mo 2 Avesta 904L 350 350 350
g b i
(49 NaCl+1% Fes (SO0 3 EHE T N AFad C-276845:@ 1. Autoclave tests using C-shaped samples and
+0.01M HCD ey oxygen-containing solutions: 1 week exposure

Fig. 4 Critical temperature for
pitting in 4% NaCl+1%
Fep(S04)3--0.01M HCI

versus composition for
Fe-Ni-Cr-Mo alloys

Dryer

CRTHMEMILIEGED NI GHEEBC L > THRED, B3
Bz 50 %NaOH @i Hicisi; % Ni- 25 48& 0%
AT LIELIE7 V2 VB b0 BIEORAeN
EEAXEDIMF LS L b D = DRRETIE Ni
& Cr 25 T358&0ENMEEERT. ~FE<<D NI
#4564 (5 Fe DL D) XHERBECEN LAY
BTN, ZNBHDOE4E NI 200 Ly 22 P wikddh
EDFHINR . 70 Y B b R
BEENHANEL D L5 hBEE T, Ni-Cr-Mo x4 7°
DI NV =T DELEDFERIFE L. BEI~ 61244 T
BWEL /27w BEIRGSHE, Niflzryzarss,
NATFa A C-2BEWFER IO NI 8ISV I 4 —%5R
‘?‘O
3. L =B

e (BEEE) RFRBRBEEN ey v A+ (FC
Cl) it T AW BEINBZ LR L - TEL %,
DA F YIETMERBE AT S & & b ES—TERE
wVE B AR S, MPRELE BETHELETE (Crp
No®) A& RBP €5, WHLAMRTESLEESE
mAELEEN, REEL), TOREEEEEE (X7 7y
FH) b B WREERAR FLERERE) & X OBk CEHE
ENB, LACEE T RTFIIA v Y L4+, pHRE,
ER1LH (O, Fed3*), AR (Buui) ¥ kovtztmsr (Cr,
Mo)ix & T B, NiEEASOIADERE & /2 5 D23t
A ThbB. Bltd E-HEaPT EHBE0ERE &
%o So{tPR L 5 BRATERAZREZ DN, AR
BEEBLAWEI Thd, LECEET BT A~ ZHH
LEEOHE 25 v 732D FAIND. 4R
gic Cr & Mo 0&EE, HcHEnRETHEEY &
D TH%Cr+24 (9% Mo), BERREC T 5L DEE
DTV I ETTe BEA4BBEECL > TELT S, 20D
BRIZ A — A7 F A + % Fe-Ni-Cr-Mo 44 ICIXEXSTH

Photo .7 Hastelly C-276 Filter

2. NC=no cracking to 450 °F (225 °C)

B0, 7T5A4 FRAT VRSB NERILA M HE
R ITTTEE B2IE W 2 No) 25 T58L8ILEE
TN,

FARIVEALNA L L 5 i Mo SEEDEMMBTIENS
%o MmMOEHEEEDY N o LABWHRERRT EWI
LEIDF ~ZFRLTNDe BEEETH » & bEWEE
TCREB U7 u 4 C-216 1T an Ma—FRKdE LT\
Wo SUSSI7TL X7 v v i fva2u( 85 L hia
DORZHNEL, DO Mo #gFLTWwiWwW A yanf
800RA v aHN 600 DL D RELIIBARCRI RN
foo EBRLEHBCHBRELCB NN T2 L B-2, EFNV
400 B XU Ni 200 3FE4RTRE b oizo BETITY
MTEELE ~AXTFa AL C-276+ VY v FHIF RS R
i B
4. BHEREH (SCC)

ETFOEEEA —RTF A4 FRRF ¥ v REOTHILAN
RETFONIEEED TN LASETH B0, —REyICIL NI
BHASEA—RTFFA Y RAF ¥ VXL DI SCC
I\wo T SCC DEFMHITOWTCITEA4D Ni £440
FTRERBENRED D, —REA~RTFHA VRRFV VU
288D SCC ik Ni 8B #TNIESGESNREFNLIFHEL
TWnb, X7 ¥ VRO Mo 2B EBOEMD LHLT
bbHo D MoESHERDOEMOMRIFE Ni H4E45L10C
LI N, i SCC XK DRERF CRHEI§5 & & H3T
&5, BEORM, I&H, & pH, R, BLAl (O &
& OAARE (Ni, Mo), & DRFOHRCIRE & pH LB LWER
e 27V VAHOBRSTRERERIE DRV, FE6XK
2.3 DDEM » I EALBREIC BT 5 SCC 7 — 2 %R T,
ZZRRLAEEEIZ SUSSI6 X SUS317 o SCC
DERERBLEDTH Do Ehe NIiEESLIXEHSCC i
FHLUTHRETE Ao CNSHDOEZMHIZBECKEFET 5.
¥t SCC a3 2 B RIT B L 1nhb BT, Ni
BEASEA—-RATFAPRERT Y VAL D & KBS
INB, SCCIATIFNEIMERE Ni 2525 Ni
77 AMOHG&IT X - TERIND, BRE 8§ it tHlE
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A ¥ 2 3V 600 BIES
B

Photo. 8
Inconel 600 Reactor

Tz A v 3 v 600 BEUSEE R

BESORE
BREFORBANRECEETARFELT2O50, &8
HEEHd Wik B Es (HAZ) kit 5 Rith/=
OB EMITTH B ThBE5ETHRITEVORAN
Favtu—TAHRZENTE, BARTERRERD
LAY ra~vd B, ZORDASTBREDE %
BULHEL UTERTE %, ARETRACRITHEAT
iO%E], BZiE Cb 2 Fe-Ni-Cr-Mo & & DR D
FhEe BT 5, BEFDOEERSOHEBCET53
WDPELTHARTFa A B-2LBW, ~"2x7a4C-276&
B, "z27uAG-3,GEHELTWS, NXFEAB
WeRBFACOETEANRT R A C-276ICIiF 5 Si DIE
REEERC BT 5 R & &BRAL S DO % IR
BB, Flon~nRTFEAG-83D Co DIETIEAZRTa A
YV BERENEE LR LT, BCEEOAELILEH
ABNZ & D % < DFTHAES 1o D BB W TABRNRE
"ThBHo BNIMEREILS  OBRERNAFA L THEED
FCEBZENTED, AODBEOMALECES T
EE&DOMRET, BETOTHICEEL T Ni 4405
HRORAEYB/NRICTAZLENTEDL L A -7

BAE0O&ER
BITRCE4D BEC B35 NI E&6e0 BERAME R
‘o BRI A BB I NI BT BIRTIHEA
ETIRTFZXPRITNEEDSED DT EITHI, 7RF
FTDEDNFUITEEL 7 4 ~VFT R T ETLIERED
BAGERMTHZENTED, 74—~ VF7F R MEY
B OMREE BT A O+ REBREALETH D, B
BT OBRRERILEE LhbIREIN D,
BlERNT &L H i Ni EELEZOLEATRESER
» MLE, M SCC Mtk v+ —x7F+4 FPRRATF vV
MEOBENRTND, NI BEALOHIZE <, MRER IO
FHOBMEDO DI EL AL FBIRTHZ LREET
%o Fe-Ni-Cr-Mo RE&ED £A4LTHED FIEETHET
DXEREC LT, —BERISA Fo 4 v RRDES I
EDBZENTE D,
(1) THemEatk

- Mo #EMT SRR COMAMNE < /It
7:;)0

BT1 &R HAEDBRVA P4
Table 7 Alloy selection guidelines

Candidate
alloys

Hastelloy B-2
Hastelloy C-276
Inconel 625
Hastelloy G-3

Hastelloy G-3
Inconel 625
Hastelloy C-276

Nickel 200
Inconel 600
Incoloy 800

Hastelloy C-276
Inconel 625
Hastelloy G-3

Hastelloy C-276
Hastelloy G-3
Incoloy 825

Type of
corrosion

Uniform

Type of
environment

Nonoxidizing acids

Oxidizing (Cl~-free)

Alkaline

Pitting Oxidizing (Acidic-Cl™)

Stress corrosion | Acidic-Cl~ or sour gas
cracking

- Cr 283 BRI COM AN Bk
Z)O
«Ni Z8Mm34uE 702 ) BECOHAMR B
AT
@) MWFL&t:
*Mo & Cr #8in35 2 &EMREE L.
(8) m SCC ¥
Mo Dighic Ni #8452 & 8EE L
BER L UREEROMAMOHKBITIZ, BABTED
EREXKLST %,
9 U
FTLNEHEBEEYETH5E54481%, BEABEBRET
Vv PV CREEERBANNIL L S R - BEAD
MEREEL LTHELWSDELAD, LL, 2hbO
SRV TN TORBEMERRO D DOFEER L ZE LN
RnR, RBEAECEDLDLEL L - TEHD D EE kg
ThHDHILAEN T D BALIC L DLEHERTONT,
Lkt o BESIRID I BT & F ORI M S L Io
Z DT 2~ vk LOEAMBECED 55 4 O EE
BRAPLUTH CEET EEECE S5,
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Splash Type Fill

Developed for Cooling Towers

RREFRE LB
VN~ N G-
Toshiharu Kobayashi

With moving towards trend in closed systems, scale occurred over the entire circulating
water line for this system is in serious question.

Based on the sectional shape of the splash bar, “self-descaling fill ”, previously presented in
SP Engineering Report Vol. 28 No. 1 Shinko-Pfaudler has developed the splash type fill “SDS
Pack” (Patent applied for) for cooling towers, which fulfils its function when using the

polluted water as well.
¥ A M =

BRI R INDFEEI 7 4 v 2 BIFREM ] 2 TR
77 v ¥ A BIFER | LR ABIE D,

B, HBMBERKEERAGRICHER S NEHIMEREITR
B, HHEARMY 27 PRTE 3,

BB, THERASHERMXTEL LTHIHHER 7~ v,
EREX r — vk G A RBEKERRKRCR U CHEHAE
NbHo

A7 T o ¥ 2 BUIFRHERNL 7 4 v L BIFRERC NS EIME
BENES D 1o, TREMBERESEMLUSFE R AT+ 28
b 5,

FET, BEKECHRH L T2~ FEMOBEROREE 7t -
TWBKEEE, WE, AVFry RAREOBBEOERY
HbD, HOBGEMERED X7 5 v ¥ 2 BIFRE OBRMNRE
BLINTiiz,

2HTIE, DDz —~FD=~X G2, EEKEC
AL ThZ DAL O EREIFL, BEAHAMERE ER R~ X
FGHEOFEAM SD Sty 7 (BErHBET) #BR L /2.

bk, BRER, Sciky 70000 m3/h i B ssH]
ENOBRERYHL, HELRBCEE T TL D, &H
TESD Sy 7 DEE, MEFRER, EETCOMETE

o~

==

2

Section A-A Splash bar section
747
A—
== :
@ T Splash bar
F1H
g SDSy 7
ke 9\ Concave portion Fig' 1
for spacer SDS pack

L Notched portion

= — —

F2H

% E( Fi;./\;ﬁgp:cer

(S

SEIZDWNTEBNT 5,

1. % E
1.1 B R
EB1IEXSDS Ry 70XE, FB2RIEZZDR R ~¥ ~
5T

SD SRy 71k, BEHDE R~ ~Foh DR X
Ndo FEFE[EORAT 7 v Va2~ AEOT7 v— L
C X DBRINDE o, BIEHETROERE L O#Rts
O L TNHIED D BHE7 v~ 2 MEERT T Bo
ZHIC & D ESRGRIC 3T 20 % DA HOERLIT
BEL 7t 5720

AR~ =T, BRLAREGE OERCERT S B
AR—Y —HEIEDOLHICKET V- aMEZY ¥ &y
FTRETHIENRTEDo FIRAR—H— FETIT ) v
F035 B 1= DA BITNAN D ERMES R W
1. 2 $IBE

BIK ZVHBDETKIIELIRDIS5TSDS/y 7
FREEDDRAT 7 9 ¥ a—TRINET T 2. BLET
KIEFHDRT T o & ars—TRMN, ERBENTHD

Frame around
SDS pack body

$3 SD Sy 7 B
Fig. 3 SDS pack connection

Spacer

Falling water (Mot water)

ﬂXﬁXﬂ\
Inlet air yﬂ ﬂ ~

ANNYZZNNGIZN

(Splash bar} FAR LGS

Falling water (Cold water) Fig. 4 Cooling process
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Table 1 Test fill samples
Samples . Material] Sample dimension (mm) )VV(iigg)ht Figure (mm)
- i | 1106 _ﬁ_zs 200 200
@ i @ | Ladder fill P.P. Iy 1
g = Air |
g I T ' m
2 1220 70 ]
£ 1 ® | Squarebar | Wood | T T 1T = 41| O O
A —— o EF_O_O_'"’
. T _ 500
i . 1220 8 I
® 1| Semicircular bar{ PVC | | . 1 o q
¢ s Air T M
0 6 7 N S
Months 1010 50 11 500 , 500
= Ss holes S5 Air
S5 EEFBAREAERSR @ | Perforated plate | amd %;gr T e | D=
'ig. 5 Test result of sample weights ‘ suUs % [I] 1_3('52 > | 10,5
measurement (Blast furnace) < &) |(SUS) 30
' ’ 1100 N 200 700
NX7KFEE Do ZOEICT » ViIT ® | Grating plate SS V, /] Mesh 5.5
: 28 ux7s VA VAVAN
EDBESRE NAAK L EMLTARE | o B 1
1%o0 . i 510 3008
. . ! 1— ‘—l‘ 500 500
. 3 FREUSHIE L ERRAHIEA Runner PVC ! 2.3 m
DRI ' @5

FF7 v~ KERLHIERIC R X~y —

CREFEAT D C LT kD AR,

ETHENTNOFEN & UTHLEANAEETSH Do RERA®XSD Sty 7ERMRTH B¥EMABRE LT
AHENEEE kY, EEB 1~ 22 ARETHERLLEMER LR

SDSRy 71&, AN~V ~DEIDOREGCIDFTEM L, 27 AKEBRSCTRECEHATEHSREZEBZ LL
EEXELSHDLENTE Do HALRCAB LAY BREEREWIREBC R 572D Th Do SIEMAEETT
-~ DBRRIC LY, BHMEORB LD 2 LATEE  AMELELAOTREZL, AEETR#EFTLE2, ZTh

CH Do

AL CERHBRENRE LD Th bo

.5 BEKEESDS/SyY 1.6 ¥ &
SDS/ty ZIXBRCBA L7 7 v F7 —H#H Vol BHETRES OME & LTI TERRERI NS,
8 No. 101 [HEEGRFEMN | 2ERKE Ui—&RH (1) HEHrwE

BREER T 270D, B THBEMEDR X7 —v, FTH
UR o — ek UCIEEC SR RS 5,

2) MiEE

(
(3) Mz

ES5RIIEEHY 7 v F7 —53% Vol. 28 No. 1 TREAML @ T

D THBEEO M ANSFSRERDFE I A EEBKRTCOZE SDS/ty 7k EELHEEFRER AR T v
ARAF CONBEEENEREREELRT. : WEHE 7 v—FTdb. _
B1REFRF OBRERT AR O~®3%, RoE RY 7w v Vi thOBARC N, HICTHEME THERR
BE I ERIBFRCHEMTI2EACH D Z Ebh b, BB TN 5720, BEROBHEIK, B, 7VvrY, BA

B2 % y - -
o Item Testing method Unit SDS pack
SDS/y 7 DYE
fable 2 Tensile yiell strength ASTM D 638-64T kg/cm? 290
. Elongation ASTM D 638-64T % > 500
Properties of SDS pack ! Flexural rigity ASTM D 747-63 kg /em? 10500
i Modulus of elasticity in bending ASTM D 790-63 kg/cm? 16 000
5 | Hardness (Rockwell) ASTM D 785-62 R 95
g Softening point (Vicat) ASTM D1525-58T °C 145
E Thermal deformation temperature ASTM D 648-56 °C 115
3 Low-temperature brittleness temperature ASTM D 746-64T °C —5
£ T AR — e - A
2 20°C ASTM D 256-56 kg-cm/em 7.0
ER [ Tzod (Notched) —10°C ASTM D 256-56 kg-cm/em 3.2
i~} - R
N | Charor (Notched 20°C ASTM D 256-56 kg-cm/cm® 8.0
g | Chorey (Notched) ~10°C ASTM D 256-56 keg-cm /em? 3.5
2 —|— - -
& ‘ 20°C JIS K 6718 equiv. kg e+ cm 50 ~ 60
Dupont .
! —10°C | JIS K 6718 equiv. kgecm 20 ~ 30
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B H SDS /%y 7 D5IERFAE (P2=203 kg)
Photo. 1 Tension test of SDS pack (at P2=203 kg)

B3 X BIEAF, ENREERCERIR
Table 3 Tension direction, breaking point load and breaking point

Pe’Pv
Breaking point load kg | 38.5 | 203 | 60 | 50 | 40 | 94] 60

Tension direction : P, ! Pe 1 Ps IP4’P5

Breaking point \’ ® { ® ‘ ® i@ j ® @
Ps
N
P7
L ®
> JULILLY |
. \\\\/ 1;5; Ve d Py
= e o =
: : d 6
C{/l l SDS/%y 7 DB
P Py P:——— _—H’r Py Fl?&;
- Tension test of SDS
\b l & pack
P

MENREENIKECR L CLEENARETH b Tz,
BEEEZEYORNE L AELRVFEL B 5,
1. 7 SDS/y 7ipHE
E2REZSDS/y 7OHHEEYR T,
2 HEBEHBCLIBRERBREZR
2. 1 HBEMBEICKB5BREHE

(1) B B 198348 A15H
2 BBREFR  UiEHERE
(3 H B FEHEOFIERYD HER S BH SE
LT A RAET B,
(4) bR a) BRERBE7 A x5 — R EERBREL
FMERE b)) mEsgEigl0 mm/min
G) AR A FEOEESDSy Z7HHEESE: TH
6) W = EETERORERR & M AR EOHIE
(1) BEBRFER B3I ROWWHDOBFFIIRBRHAES
BoFEFTHIGL, &5 RFFOREE
HAERLELDTH D, (BELIZ,
B3RS M P 2 DIRREER RT)
2. 2 HTHEB (RF5 v >an—)
(1) B H 198346 A22H
2 HEREFT LR RRE
3 B 0] AT Ty ¥ aS— DT T HERE
RO Do

5 R
Photo. 2 Compresion ‘testof spacer

B4R 2779 ¥ 2—-DOHMITHEICKT 2HBRER
Table 4 Bending load test results of splash bar

Max. bending stress

. 0 : Deflection | P: Max. load

Test piece mm | ke ke/cm® .-
1 . — 95 133

2 R 4.5 ’ 10.5 147

3 4.5 | 8.5 i 119

4 4.0 i 11.5 ‘ 154

5 4.5 ’ 10.5 ! 147

Average ‘ 4,38 l 10.0 ‘ 140

Pedestal

BIE 277y Yo —OHITSE
Fig. 7 Bending test of splash bar

a) RER7 L 2 7 —FFRERER K

@ RBEERY
WEEE 1) prEEEs3 mm/min
G) B F EBIRX7ZIy¥an—-:15FK
6 W =T BAWNECELLLZORbAH%HElE
() BEBRER BARCERERY R T -
2.3 RAN—H— e
1) B (BE28R)
(1) 8B B 198348 A5 H
@ BB  LUrAEERRE
3 B B ARy~ DERFERRD Do
(4 HEBREED a) RRE7 27 -5
WEEE by prE@Egl0 mm/min
6 AR A AN =Y —1 7@
6 FF HE a) EROTH
BREEOFHILXTOEFE hy T
LTH%TRD Bo
v=h/hy x 100
Y : EHOTH
b) EfEERR X
RSB NTIZ b= EY
TOMWERE TERL Tk 5o
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able 5 Compression test results of spacer

B 6 EFR A X-V-OHITHEBRER

Table 6 Bending test results of spacer

Test piece ;L(')iaedld pml?; Yiego:g)ers;;ve kgt (;?gl:sressi%e No. Defr}_;c;tion Maxl;gload Sgr;;:]ressi%e
1 141 185. 5 98 1 7 33 747
2 139 182.9 98 2 7 31 701
3 138 181.6 98 3 6 32 724
4 134 176.3 98 4 7 33 747
5 130 171.1 98 5 7 31 701
6 130 171.1 98 6 7 26 588
7 138 181.6 98 7 8 28 633
Average ‘ 135.7 | 178.6 98 Average 7 30.6 692
2 100
{ 620 L 620
SHH——1= L —
| ST m— \
60 13th stage
Pedestal \\X \" " | \
(8B R ¥— DHITHER g meQ h !
ig. 8 Bending test of spacer ; ‘ \‘& I 0 T\
Z[Z | th stage \§H I I
©) HEHE B U I\
TECHBRA ORMITR | i
'?_o '..:’3 rlh stage \ 1 I " i
) REREE 85 BCRBREELRT, | |
D) SR @
(1) REH 198348450 L —— ——
() REMEFT  UrHEERRE I J \ \ il
@ H 3] BT RBRIC & 0 Hi ekt 4 5 = Joint Spacer
N =Y —DEEERD D, SDS on Louver side $DS on Eliminator side
@) BBREED a) BBRE7 L x-S 41T o Ly SR ERSE
WEAE BR i:% %ﬁiﬁﬁ;‘;ﬁ? as;;bl?ﬁﬁfﬁsuming actual unit
b) fFEHEEH10 mm/min
6) FEEE HEIRCEREEYRT. BT Bh, AR~V —pEBET
6 #W @ T BARECELLEObLEZETHE EFTITHo
(1 FERMER FBoRCEBRERE2RT. 6 AW ® KLEEZELIK 4, 7, 10, 13, BENV
4 HEIEFNCEBIHERBRER = fll, =Y A ~-FX—flDSDS
1) B, A 19834105138 Ry JORRECL-bhrETHE
@2 FEREBEH  AHEwERET 6) RBER a) BFEESDS <y 7 18T kg
3 H B REENRE UM T VIS SR Tz) IFx—F~ARTERA R~
BENz, ERETDOELHAROEFD YV —HERE L.
fhoZEELEEL, TREE 4% R b) BT1ZiLN — s —AHEEELY R
é [+ ?O
) RBFHE SIRCHET=T VvOREBNERT, c) P8RRI x=Y IFx—Z—HRIER
(SDS/y 73R E B HI3BFEE RERTo
+5) 3 MIAEFNMCED2BEKEOERAE
a) TEIEBHEZAW, SDS/xy 7 (1) 3 B B 198349 A28H
DEEFtrY =y~ } @) BEBBF U ERSRERET
2E %, FO LR KRS 3 H g L/A=20, 30, 40, ton/m2-h TFiK
L5 LeBEEXO DD, BN BKOEELH S,
b) ##Ex 0,1,2 3, 4,5,6, 7, X L/A : REMEBAEEYY OF
8, kg «oeeee LM LT 2 #hs TkE

M7y Py —EH
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Table 7 Test results of Louver side deflection measurement

B9 R ETEFTNVCKIBKROERIERER

Table 9 Test results of weight measurement when feeding

Load Deflection 3 m 5 water with assembly model
ke lath stage}7th stage :tgtg}; ‘ slt?g}:e ‘Average Deg;‘;m“ Fkﬁv/ J;;ate SDS pack -+ Water weight Weight of water
o — : — - - — ton/m2-h kg kg/p’ce kg/m8 | kg/p’ce | kg/m3
1 11,5 | 18.5 | 15.5 | 15.5 | 14.0 14.0 0 5 0.55 9 0 0
2 28.0 | 240 | 29.0 | 320 | 283 | 143 20 7.3 0.81 13 0.34 4
3 36.5 I 40.5 44.5 44.5 41.5 13.2 30 8.5 0. 95 15 0. 40 6
4 46.5 | 50.5 | 51.5 | 55.5 | 515 9.5 40 9.3 1.03 17 0.48 8
5 | 5.5 , 60.5 | 645 | 65.5 | 60.5 | 9.5 -
% 7 | _ ‘ _ _ . _ Circulating water
£8E TV Ii-g—lbirRAEER /5%\8\/&/§>\_____
Table 8 Test results of Eliminator side deflection measurement Splasher nozzle
L:ad ‘ \ Deﬂe(:tl::tha n;:th Deflection Spring balancer
g ’4th stage7th stage! stage ! stage iAverage{ mm
o i =] - — — -
1 ‘ 15.5 | 17.5 16.0 13.5 15.6 15.6
2 1m5’3ao 28.0 | 30.0 | 28.9 | 13.3
3 1 415 | 47.0 | 47.0 | 40.5 | 44.0 | 15.1 N9 pieces of SDS pack 4 oy
4 | 52.5 | 57.0 | 52.0 | 49.0 | 52.6 | 8.6 KO ERHIE
5 67.5 ‘ 67.0 67.0 59.0 65.1 12.5 Fig. 10
X 7 — — — — — "7 Weight measurement

E®S
SDS/y 7DEREY =
'y

EE 3

et = T Al . Photo. 5
CERMI5Nh/SDS,
BAICERE A Basic module of SDS pack

v 7
Photo. 3

SDS pack installed inside

tower

4) HEsER xED (0~30 kg

(5) REBREEE  SHHEATCEI0RCRKTEISDS
Ry PHENRZEDTHYTTFRHE L
7zo

6 BBRER FIRCHMrEeT VIS L HBKEEOE
ElEERERT.

4, HEBEHBEROXEL®

Mrerf e L 5BRERE2DSDS <y 7 1#HY4vD
HFAMEIEO kg 2EX BN D,

—, B TORKEBCKITHKEREEXSDS <y 271

when feeding water

SDS /%y 7 DT
SDS pack being assembles

EE 4
Photo. 4

by 05 kg (L/A=40 ton/m2-h & LizB4) T
HDNDHELEBREXZE LTS EELDNS,
5. EBTOHEIENE

BEEIIHEHEATCEY b5k SDSy 78BS
P

BEA41ESDS iy 70BN COMyREERT. S
DSty ZARMEE R —H —(3E, SETY ¥Ry FT
BN B,

HEEY 2 ~ VIR ISEETL Ny 28 5%, (BEH B
RO MBIz S DSty 7 i HIENI O TREBEIMC
Erlansd.

L 3 U

AFETIXSD S Ry 7 DKE, FEOMERER, FEHT
DETEFCOWTHA L2, B R-HEA X, +u
T, 0V 7 BEKn E DERKETRERKR DG EIETEE
HMELTEHELEBTEY, LY —BoBEELIBLHIT2~
FEMOBPERT A TITE LW EE L Tnb,
(EEXED

(1) F77v F7—#54 Vol. 28 No. 1 p. 9

Vol. 33 No. 1 (1989/3)

7Y F7 —E#® 37



$# BN = a2 - =zt
TOPICS ‘
B R & BIOAY - Dy 88
Exhibition Semicon Japan ’88
ENEKERRBTRS "884E11H24H(CK) - 26B () 3 Hill, XiE - BiE0E

The 22th federation of Japan water industries, Inc
exhibition v ;

G BRKETEMAGEGSTHRIT LD, H22EKER
RERAN, '884E10H 268 (GK) + 27(R)m 2 BiE, F&TH
BEEMIC R N CHEI N, ,

ZOBR&E, flIEISKERSEERSOBEL TR
LCRBEEBINTWDLDT, LEEHO BERERE M
B#13200 BOBMENSL D BWETKT Lie

HEAHE, 4, BEXNTWS [BL2THWLWKS
Y] RA4vF—< LS, BiixBRL, REHE
DELERED TN,

Wik, “Ehgdr v, EEXEH v, KIS D —H
BIZKETT" #Fx v F7 Vv —X, BETENL
WD DI BT S [REEHKY X7 4], BKEOR
7 v VHMBEORNEE 2 5 EERHN [EREEAMERK
BexmReT v ta Y| BALVIEBRET >0

ks, HEBIEROEED,

EKBERMERAE (R ~—7 gvbry] (%

R IVER) ‘
BN ULWKDK Y EEEKAEBEET 7 v (Fx v
BR)

s BWLWKDLK Y EESKAE 7T ¥ P (R VER)

cEREER (REFVER)

%n@&é%ﬁ?mﬁ

BMRATHAECEHEgIN eI ay « ¥4 Y88 (S
EMI (23a2Y R8I R8— e A 9727 YFe
CFYTN AV E—F ¥ aFVEIZE X, £EH
51 638 BOKBENLELEDRL L, RERF <AL X%
B BBBRLERICONWT 2~ & 2 — 3 B CIERRIE
HEEEI NI g

B, FRO BB L2 SEE, WS E, 933
o 3140 DHBIZ RO BERKTHD & & b EEE
Ehichkh, HBRARE y AR PR DDDH D,

Wik, [REMEL D BN Bk 7V Fy
~1 BF s v F 7 Vv~ 4 AFE vy FRIG—REROE
MAKD D EES [FTVARRROVY X7 4], B EME
EBEHVv_VE%E5 [GOLD EP, BBEOhhoTzE
FamVEALTD (Va7 7wV &AL VICEBRELT
')f:o

kB, HEIEIROEED,

<MKy 27 A (BER XU VEIR)

s INBSBEMKEE— 2 7 T ()

s MK AR BE—-GOLD EP G

BT YR —~F 7 FAF — (FER)

EHYRFLA—TukRE=X (B

« ZEIHRPE R VER

The 22th federation of Japan water industries, Inc exhibition

I3V e Y3788

Semicon Japan ’88

38 W7 7V F 7 B

Vol. 33 No. 1 (1989/3)



	00　目次
	01　[特別講演抄一録]機能性均一粒子の設計と製造方法
	02　新しいライングカラス　－オキシナイトライドガラス－
	03　プロセスモニタ　PMX-98の応用事例
	04　水砕スラグ製造設備の再利用水処理について
	05　拡散透析法による硝ふっ酸回収設備
	06　中水道向け限外ろ過装置「UF　くるくる」
	07　化学機器に使われる高合金材料について
	08　スプラッシュ型充填材の開発
	09　社内ニュース

