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The photo shows a large size beltpress de-
hydrator for the municipal sewage plant of Kobe
city. The effective filter cloth stretches as wide
as 3 meters.

We received the order for dewatering facility
in a package for the same plant. Three units of a
size similar to the one in the photo were manu-
factured at our Kobe plant and have been ope-
rating satisfactorily.

’




#HAEEYSE
= LWL FT Y782 —ICDKNT=

On A New Bioreactor
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Tetsuo Kobayashi

This is a summary of the special invitation lecture presented by Dr. I. ENDO, the head of
chemical engineering laboratory, the Institute of Physical and Chemical Research. In his
lecture, he emphasized as follows: The role of chemical engineers becomes more and more
significant in the field of biotechnology. Because they can not only design a new bioreactor
and establish a bioprocess operation but also evaluate the whole bioprocesses from the upst-

ream to the downstream taking into account of economics.

Specially he introduced his idea

of developing a new bioreactor, fluidized bed of bioreactor, for the effective cultivation of
fungi or that of mycelia, which are thought to be beyond the technology so far.
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Table 1 Recovery methods of biochemical products

Formation of different
phase from homogeneous
phase

Equilibrium separation
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Liquid-Solid

Liquid-Liquid
Liquid-Solid

Crystallization (optical resolution)
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Organic solvent precipitation,
Isoelectric point precipitation
Extraction, Partition

Adsorption

Ultra critical gas extraction

Velosity gradient Centrifugal force

Liquid, Solid

Ultra centrifugal separation

separation Density gradient centrifugal separation
Electric force Liquid Electrophoresis
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Concentration difference Liquid Countercurrent distribution
Interruption Concentration gradient Gel chromatography, Dialysis
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Gel electrophoresis, Electric dialysis
Electric force- concentration Jon exchange chromato gradient elution
(pH) Disk gel electrophoresis, Chromatofocussing
Gel isoelectric point electrophoresis
Isokinetic electrophoresis
Immunoelectrophoresis
Hydrophobic force Hydrophobic chromatography
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Immune affinity chromatography
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concentration

Lactose 40g

Corn-steep-liquor 20g

NazNOg 3g

KH,PO, 0.5g =%

MgSO04-7H;0 0.25g AR

Distilled water 1.0¢ Table 2 .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Composition of

Initial pH 3.90—3 culture medium
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The Electro-decontamination System with Electrolyte Recycle Process
and Control System
BNBARAER

MoOH
Koichi Wada

The decontamination system by electropolishing (Electro-decontamination system) for radio-
active contaminated metal parts or wastes, which consists of several elementary technologies
including electrolyte recycling has been developed.

It’s outline, mainly electrolyte recycle system and automatic control system attached are

presented on this paper.
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1 R FHESEENR

ible 1 Electlomotive force series

F 2 ¥ SESEMBOKZEELHE
Table 2 Values of hydrogen overvoltage (Direct Method?)

Standard Electrode

Electrode Reaction Potential EO (Volts) Material Overvoltage Volts at 25°C in 2 N H2S0,
25°C ap . - - :

K=K*+e~ —2.922 C.D. sq cm 10 10 10 1
Ca=Ca**+-2¢~ —2.87 JEEEN
Na=Na'te” —2.712 Cadmium 0.98 1.13 1.22 1.25
xigﬁ;xf :i% Mercury 0.90 1.04 1.07 112

Tin 0. 86 1.08 1.22 1.23
Al=Al***+3e~ —1.67 .
Ma=Mn** 42~ —~1.05 Bismuth 0.78 1.05 1.14 1.23
T a4 20~ —0.762 Zinc 0.72 0.7 1.06 1.23
Cr=Cr***+43e¢~ —0.71 Graphite 0.60 0.78 0.98 1.22
Ga=Ga*** 43¢ —0.52 Aluminum 0.56 0.83 1.0 1.29
Fe=Fe**+2¢~ —0. 440 Nickel 0.56 0.75 1.05 121
Cd=Cd**+2e~ —0.402 Lead 0.52 1.09 1.18 1.26
In=In*"*+3e~ —0.340 Brass 0.50 0.65 0.91 1.25
T=T1"+e” —0.336 Copper 0.48 0.58 0.8 1.25
Co=Co™+2¢ —0.277 Silver 0.47 0.76 0.88 1.09
Ni=Ni**+2e" —0. 250 Tron 0. 40 0. 56 0.82 1.29
Sn=Sn**+2¢~ —0. 136
PhePb*+ 26~ 0,126 Monel 0.28 0.38 0.62 1.07
Ho=2H*+ 26~ 0. 000 Gold 0.24 0.39 0.59 0.80
Cu=Cu**+2e- 0. 345 Duriron 0. 20 0.29 0.61 1.02
CumeCu* e 0,522 Palladium 0.12 0.3 0.7 1.0
oFg=Hga**+ 2~ 0,799 Platinum 0.024  0.07 0.29 0.68
Ag=Ag* +e~ 0. 800 Platinum (platinized) 0. 015 0.03 0. 04 0.05
Pd=Pd**2¢~ 0.83 1 The values listed were abstracted from the table prepared by M. Knobel,
Hg=Hg"*+2e~ 0. 854 International Critical Tables, 6, 339. Overvoltages obtained by the direct
Pi=Pt*+42¢~ ca 1.2 method necessarily include the IR drop and concentration polarization.
Au=Au***+3¢" 1.42
Au=Au*+e” 1.68

o MHtiXz o EREEEL, BEEES,~D, Fe, Cr, Ni,
D DEHAF vk, BRAFEMCHEERETS BINEERE
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Table 3 Daily data of batch test
Metal Ion Concentration Electrical Current
in Electrolyte g/¢ Conductivity of[Efficiency of
Day =2 e | i | Eleotrolyte | Electropoli-
¢ T mS/cm shing %
0 26.0 5.5 5.9 38 21
6 23.0 4.3 5.0 56 25
13 20. 0 3.4 3.1 36 35
20 15.5 2.6 2.0 122 43
34 12.3 1.7 1.3 152 55
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0) EEHABRBOBIFIY, EHEECRERL -
BE, BRERT D,
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BTV
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B13H EEEANE v+ 2O HBEHERER
Mig.13 Results of automatic controllability test for electrolyte
treatment process

2. 2 HESTA-F~

BBy R 7 LR W, FHIREIN B4~
YEOBEMNERY L T5 L, ~ERERCEIOENELXS
ST A0 BERERESE HUERE | RRATREN

Yo
— : 7
3{.—\7V><1x|‘><———100 (4)

Y x 100
=W (5)
P BTN Y OBRBETOEEA A Y IBRERE
A (g/h)
: EEREREE (g/A-h)
DEERARREOMIER (A/h)
1Y=0:3Ho0EEEERME (B
 BERGOERE (%)
22T, Tkl BOERREERCRT 2TENLERE
HER L RBOBBREC LY, BROCREINDIET
yBo n RBNMRERLEZLIE, BREEFOEEA 4 ¥
EEDRMTHL Y ERCIIRDBNS,
. 3 BAPHEMICKBZM 0y MEBOEGSR
. 3.1 FEEREW
BHEHE Y 2 7 L OHEREEAER TS oD Mny
B OERETT - o
. 3.2 FREE
BIRCERELE 7u~ FA4% 77 20 BREEY doE
., BEHECSHERE Y v ~, BRASLIY 7.
1R L B FEABEEBONEALEE2, 3RT,
. 3.3 EBRFE
EIRWEIL, 8.5 Wt %R T HE 1006 TH %, HHHU
h, SUSB304% TREFELTAMRL, BREETOLEA
FrtiEsy 15g/0ind X 5 Lo
R EE R ER L M I50A & L, 154ROBKREN, 454
EIbD # £ 894 7 VCERINCER Uiz, THENRYIX
5US3046TH B,
BIRERHOSEA 4 v BEX15 g/¢ CHHIRE Lz

~<

< 3+~ 3

T E 2 fiae
Photo.2 Control panel

5 H 3 EEELUESRERE

Photo.3 Electrolyte treatment test equipment

4. 3. 4 TR

EREYBE13ECRT. ERFECL2&BEREEIX1A
WK 1D g THY, EEBELAEY Lixdudl B4D
#1258/ DEIETELEA + v IBENENT 5. Y A7 A
BREMERTER T500, FRET CEEVERG #ER
L, 18%p#0.8g/¢ 0&BEA A+ VEBERMERD L)
Clize (M740A, 10 4FERE), 500R0fEEIE) Zof
B, BEBLERO 4ZEEY BENC BRI Z L X
D, WEIREETHH15g/L DBEECHL, HAEENRL L
BREL TS,

i £l U
EREEALIL, BRSO EHSEE (Co-60) % 10-54
Ci/ml Tz ¥ ThREHED Z L NEFEINT WD, &0
70 A% MHABAT & T BB O hFLE SREL
D BRELI-EBAA Y dE&BEKFEL LTEHIRENS DT,
ZREEYEDOZE LD THRNVEERE Y X7 o LD,
THEEBER LY 7 MEREABZ LT, M
DEFEFRR YA T7T L KARED By X7 4L o T
%o

4 7 7y F7 -5
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Highly Corrosion Resistant Materials

ey S 18
g B N &
Koshi Miyazaki

Selection of the suitable materials requires the intelligent recognition and appraisal of per-
tinent economic factors, as well as an understanding of corrosion performance.

With above factors in mind, below, high corrosion materials, which are being held in high
opinion as maintenance-free alloys, are discussed primarily in terms of their characteristics

of corrosion resistance.

HEMBOREBCE L C—BEEIND Z &IX, #Ho
AN L BENAE CORNRAEWTD D, KBTI O
I ARMEE:2S5E2LT, BEDAYFFYR7 Y —ind
BiEE LTEHENTWS, SatBiconWT %D
BENCERAYE XTHET 5,
¥ Z n 2

BEDLFETHEOESBC LY, HEREDINIEAR
BIrE 4 BRI it - T& o, BELBRIRNEZID L Z
DOHRROELIC L EEDT, BEEEIERY L LTI OL
MY, BERBCZOREATFRNB DAY TF ¥R
BROZTRL, FRICLPBESBROBANEER SN
ArXARE-T&Iro ZDRDAVYFFYRT7 Y —%HX
LT W REBMEBEDYE LY, BRAMEOEEMN
HEVDODODH Do TORDEME A~ T —TX, "k
BB OBEREDDNTEY, A7 7V &y — &~
ERNTE, KYVEESELTS 7 &3 58E
BT, HiLWHE A s LR « MESEo8ERIN S
ELLLEEELALTCE e 2—F—DHARE ST, —
BELIND Z L, HEHOMANKRE:, BENLEEL O
FREWLDBELD, Wbhbdd [HEEMEO BF] Th
BHo ABTIRIDL D BRI RLELTC, B EAVYTF
Y27 ) ~inEBEHEE UTHEEINTW 2 EHEM I
OV\T%HE?Z)O

B/ 1 &R s

Table 1 Nominal chemical compositions

1. ZovrBLUE=vy T IEE

Ni x4« DEABBCA L TE B2 E T 5, Ni
REOY FORGAESEYEL, Fe, Cu, Cr, Mo &%
NigH U AEERE - THY, ThHOTERE
e NiEHBEAREZ O EANIGE 2R LTS, —KHY
TAEESESTH L, Ni, Ni-Cu, Ni-Si % J: ¢t Ni-Mo
Dk 5 =44, Ni-Cr-Fe 8L UINi-Cr-Mo D X 5 /n
=5t4 4, Fic Ni-Cr-Fe-Mo-Cu 0 & 5 &4 TTA&EMRD
bo B1RENISGHENIN~100% £ TOZINBEED
RS %ERT. Nl 440, =Fvy, 7YE=7, ¥
B, ¥, EE S-B BERBHE K svrhig7
7Y P OEEMEE ULTERINT WS,

1. 1 BESOENE
1. 1. 1 Ni

=9 7 N200£20123% B0 = v v 201 IXIEC Do bR
PP HMEDw RABHILTEHDT, 316°CHlEERX
NB, =v 7200k L 02010 B » I &ML 7 v A
U, BEAwT Y, KEAw T eEY, BB L TE
PikxET5. EHEEWE, BREELGWEELXET
5o

1. 1. 2 Ni-Cu &4

22 NVA00 LBRELEEA BN 5 /2D RHELE X
Bz K-500 23 5o COAEE, NiOHEREOSZ %

Wt %
Alloy Others
Ni | ¢ |Ma|Fe|s |Si|c|C|Mo]|m

Nickel 200 99. 50  0.08 0.18{0.2 |0,005 0.18 | 0.13 | — — — —
Nickel 201 99,5  0.01 0.1810.2 |0.005 0.18|0.13 | — — — —
Monel®@ alloy 400 66. 50 Q.15 1.0 | 1.250.012{ 0.25 31.5 — — — —
Monel® alloy K-500 66.5W  0.13 0.75 | 1.00 | 0.005| 0.25 {29.5 — — | 0.60 Al-2.73
Hastelloy® B 61.0 |0.05 max.| 1.00|5.50| — |1.00| — |1.00 [28.00 | — Co-2. 50
Hastelloy® D 82.0 0. 12 0.9012.00| — |9.256|3.00}100| — —_— Co-1. 50
Inconel @ alloy 600 76.0  0.08 0.5 {8.00]0.008 0.25 | 0.25 |15.5 — —_ —
Incoloy® alloy 800 32.5 0. 05 0.75 46.0 | 0.008] 0.50 | 0.38 |21.0 — 10.38 Al-0. 38
Hastelloy® C-276 57.0 0.01 0.5 |55 |0.02{0.03| — [15.50 [16.00 | — | W-3.75, Co-1. 25, V-0. 2, P-0.02
Inconel® alloy 625 61.0W| 0.05 0.25|2.5 |0.008 0.25{ — [21.5 |9.0 |0.2 Al-Q. 2,Cb+Ta-3. 65
Incoloy® alloy 825 42.0 0. 03 0.50 {30.0 | 0.015 0.25]2.25 [21.5 | 3.0 | 0.90 Al-0.10
Hastelloym G 44.0 0.03 1.50 [19.50 | 0.02 | 0.50 | 2.00 22.25 | 6.50 | — [Co-1.25,W-0.50,Cb+Ta-2.10,P-0.0:
Carpenter No. 20 Cb-3®| 34.0 0.04 1.00| — [0.02(0.50 (3.5 (20,0 250 — Cb+Ta-0. 50, P-0. 02
(1) Includes cobalt. (2) Trademark of The International Nickel Company, Inc.
(38) Trademark of Cabot Corp. (4) Trademark of Carpenter Technology, Inc.
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D, iR, S-BEBIVT 54 vieadsEMMEs Ni
 EB D WKPEDEEGAIIKDNY FY ¥ 7 EhiE
BRBRAOHHT, TOAEREEIAYLISSCCERE
:‘gﬁlb\o
1. 1. 3 Ni-Mo 44

AR 7 a4 Bik ERIEMRC FEE T Bl THAtks =
L, EICHBEENTWAEDNRIDEEDEETH B,
Ni # Ni-Cu £4: ¢ R U L 5 RBREEF TR WBEBINE
ETHEEAEREIEL S BEMT 5.
1. 1. 4 Ni-Si 44

NART v A DIZRICEE AR AR FT58WE44T
b5bo 66°C, 2~96%HET 6 mpy DEABES T
1. 1. 5 Ni-Cr-Fe 44

AY2FNME00 LA 38001 EL L TEEBTOR
BEEMBEMCHERAIND. KEWRBETIX, ~oiEhk
VIELUIEMEFE A4 SCCHELTHERAZXNS, 41 ¥z
F V6001, FEY — X BN E a2 358 Niofy
LYRPREN e 7Y EEHEND, 4 204 800 D—i%
BB, = vy FRAFa -7y~ —&
~BSNECEREINS,
1. 1. 6 Ni-Cr-Mo

NAT VA C-2T6 04 ¥ 2 F )V 625 Lk B+4r7r Mo
DIIMETHIL BN LS 5 2 5. TMHEILERE & SE COMBR
EEFL, KEBEIESFERIN TS, £ D
BE, ZOBSTEBUWEARED & BRI,
1. 1. T Ni-Cr-Fe-Mo-Cu &4

H—RyZ—20Cb3, "2FuLGEAfvawL825iE
&, BAREA, B4+ S CCRIUBIEMLD,
FRAIEDOEWEHT bz s RACH L TEN-HEM
Rde CHNHILFERD D\ BB St B XN
E)o
1. 2 BERRECEITZ3= v 5 LASDOES
1. 2. 1 k&BA&

1. 2. 3 BXL3EA

1) wiE

Ni BRI U\ BRI+ 7: &t sRT. EH NV
401X BTCIRRED & L CTHIBDO NV F Y ¥ 7T KL HEH X
Nbo

FRTIE, SSBECORETERES EAWESDEA
HER 1I0mpy T Th 5. HESHERSRERTS % Tik 3.4
mpy, 10 %'C 24 mpy, 19% T 7.5mpy OEABEY R
T 95°CCO0% E COBET, &Y EERVWEBEDE
AEEIZ 20mpy LT ThB, ~NA7 14 BE&DIEFRIC
HUCEERMENELRT. B4 0BECKT 5RBER
&, BIRTCRTA 22760024 2w 8001%, &
BCEBECHERINS, ~NAFaAC-276, £ ¥ I FV
625, H#—_vx—20Cb3, "XFu A G, fvarvdg
SBIETMBRIC BN A R T SN DAL DM
EBRETOREZEENCENEL 52 2 IBEOBEN49°C
BIFD &L &EFXCOBET OSmpy OFEEEE =7, #
B L) ZNnbDESiZ60°C80 BIETHEADEEY =
To

2) BB

=y 7200, 201, =x1400, K-500i%x, ={ET10%
EFCEKRLTL0mpy MTFOBAREYRT. HERR—K
ZO0.5% T Th b &, =v 7 V200& & 140011204° C *
T2 Do ZEKHEIN L 7o W CIIS A B < Bmd
b0 SR TIZE AN 4001X0.5%C29mpy, 1%T42
mpy, 5% T 44mpy #RL, = 7F 200k L h K& A&
Bo NAT A DIXZ DRRIC BIF AR RTH, NZ
T BREHRLT W5, 150°F T 1~37 %HEDEL,
N2RT7a A4 BXL2BXU5 % TImpy DEEELYRT,
37% Tk 2mpy KIET 5, MEER® COEEER,
1% T2mpy, 2%T3mpy, 5% <T7mpy, 10%7T9

B 2 X BBPONZRFuEALBED
Table 2 Hastelloy alloys B and D in sulfuric acid

2 EAEDELITAE - T3 - R CENATHEN: Sulfuric acid Temperature Corrosion rate (mpy)
BT TNBHED D BARBRLCOWTE, b-1E5h concentration ® %ﬁgy Pﬁﬁg
&3 v 400 BMEA XN B, FOECEAEE: $h g . - 5y .
FODETEF V400 RER, L\, BIERD & 5 RBEE 2 B.P. 1 4
CEREND, 5 150 4 5
1. 2. 2 KeXksEa 5 B.P. 1 7

KOTHFAIC I 5% 5 RAMER T 2 B, 7L " oy ] o
B, SCCHRIVE—BATHS. &< DIEMEIIH— 25 150 1 2
BEMELEXHCERY o T30, BEPEaRLIELIE 25 B.P. 2 9
FMHBERF &R - TWB, TERkDES, SEREEY L 50 150 1 1
WK & B Bss T X ROBA % BMX ¢ 5, WiLE o oy 2 n
BTRANART 1A C-276, A 2% /v6251%Z OB 60 B.P. 7 8
LTCHEELRETCH D, NATEAG, £ ¥ (825 = 77 150 — 2
F w400 & K-500 (XK OF ERFECH U THRENR N 80 150 - 2
2, RHEETH—BACEEN: WAttt Y. (81 o > = %
B) £othoced, KRS eREAShR N, & 85 B.P. - o1
Bk - MK« TEAKBBERLULETNTCOESICBIF T 90 150 — 2
aEEEHET B, 1—v&£~20Ch3, f>vz2w4800& 90 B.P. — 191
BB IEIV NRTFuAGE RS ZRBD BN, #th 3§ gg - ;
SCCEMUTHEELABETS 5, —
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mpy, 15%Cldmpy, 24% 24 mpy %773, CriERR
C3HPhCBEINDEDTA Y23 /v600, fvawd
800iE Z DERIC A LT\ NAFR A C-2716 & 4 ¥ 2 %
6251k Mo BB B\iod, Bl ClRRETOBENE
BB U CiHAMhid 5o 150°F T 5~37 BBEDBAE,

NZRTFr A C-2761x20~50 mpy DEFEE R T. 150°F
DIT%DRERT, 4 ¥ 22625115 mpy DIEEELXRL
fro H—vx—20Cb3, "2Fu (G, f>¥a2aA825
IR TERC —BRCERIRE N BB Cikhwas, =R
TI5% ¥ COWETHEAIND, BRTOBEBEDEE,

NAFa 4Gk 10mpy OEEEYRL, EBTRERTS
A4 vawm 8251k 5 % 4.9 mpy, 10% T 7.2mpy, 15% T
7.3 mpy DEEEXR L.

3) B

Ni 5O Ni-Cu &4 b, BESEEOHBCHERI
h, EREBECLDPTWEE % RT. XX, =xv
400iX94° CLL T CRERT5 &, TRTCoBEBET 10 mpy
BToREEYRT. 10~8S%HEHBR 27 1B,
DIXEWEEEA RT 4257600 &4 >¥2a4 800
1%, EECHEBROSEECHAE > CHaeMEEE TS, B
AEIZIREL LT TRehEMT 5, HitY, &H-1t
¥, YU ADXD BB, BR7 2RI X5HERE
BREEET S,

B o, et dEHBaOoEREEMI €
50T, H—RAOHAME:BHEEOHAEML X - T
XD KOxGAKBERY K HEEBEz ARV~
B=TiX, NATFuAC-216L 4 >axve2BNEHTH
By =Ry Z—2NDb3, "27uAGRIVA a4
82513, LWMEOHMHRCENHEMELET 5.

4) R '

CraxeB LnWAEIMREHLTHE W, &Cr=y 7
V&SI CreFEOEMICE LR - CTEEERNMETT5
DT, BEN-THAEMERT. HH65%MEE (Huey test)ix
EEOBREARTAET B DCACENEN, -~
#—20Cb3, 4vax0625, ~xFu4 Gt sNb
R4 vaa 825kt s Tik, RAGTFEYEBRIT5H4-
DIWIMEN, BFRBENRB/NNC B E W) T ERERI
nTnwb,

5) HHER

Ni & Ni-Cu &4 132 7 H v 3 vy VRO IR 2%
%6110° C DKBEERR T, & % /v4001213mpy DIFEE 4 7R
T BRT 5 LEEEIEMT S, ~"A7F A BEDIRZ
& A EDFRBRCIERCRIF T AL /RL, 70°C TBE
B, BRRICIIBATIMPY Th b, £ ¥ H V600 &1 ¥
2w A 800 iLER, BoTFERRBCEN ALK,
RFT7TVVER, AvAVER, VY VB OEZ—RKRITA
Y a0 TEWEX N, ~NATFu AL C-210 & 4 Yy I RNV
625 E BRI U CEN TR E T, il T2BE
DB OERE, NAFu A C-276& 4 ¥ 2 3 V625 1% 1~2
mpy DBAEART. KEROBERER 27 232 nbd
OBISBIRZIND, #— 2 £ —20Nb3, "27u 4G
BLOA v am A 82BIEHHBRICL L DA TS .

1. 2. 4 7ra VL BEE
Ni BBEETH Do = v 720013, HEK7 vE=72Kk

BIL7 vE=v 5031 % EF TCOBETIIEAEINR WA,
KBIL7 vEa=v AREL B LBEDERE LD, =
2008 2011%, KERILF F Y v aRoKBR{E AV Y A D
SBE - BECH U TEN A2 R T ZHIXAERIL
TWCHRUTH Do 50 BT T=v v 200& 201 1203
EAEBRBEINE W, WMEL BENBEMNTS & BAEE
bEhCENT 5, BREKEME Y — £ T NiashEh
BELIZEVWIRENRD BN, EHENHNLARRETE
HOERER LV 7 S ¥ FTORBRTIE, ENORSHE
BHbNRD - Too BEREBRE S 5 WXBR{EMOmELESW
IXEAELEMT 5. Ni-Cudg&ik7 vy ) iex LT Ni g
ETRR IS0 % BEE CRAEX lmpy LITTH
Do ZOZEIFE Y RMAeENRE ONBFIIESEBAEN
Bo NATuAB, C~216, DR IUGIR7 VA Y EBER
BNMREMEARTR, hbIRMLOREENERESENR
REEREREIND, ¥y —_>vx—~20Nb3, [z
v A825% 7 vV RECENLREEEET 22, 2hb
OB LHERINZ W,

BRTSHFELERENEREND L5 7TV AID
BAETIEA 22600 23=o 7y 201 ORYCFEHEN
b0 A ¥aFxm600 D Cr &FEIXSKAOMEEYRA.E
XD, Ni #BRWTZhBEEE RALEIR, 42k
NMEOOIEEIR, BRETAMHI VD SCC RERAXNS, &
DA, BEIXERIICELRIGHRELXTTW, BESH
EB/NC R E e B 7n e
1. 2. 5 B XI3EA

ru T UERRWT, Bk 5EAMERFOBL LB
5B WNIEEDOIVKOHRICER TN D Bl IETRRITTHA
M AENE, 13 2 A KR & 5 BRI & THEMELRD 5,

ruarvi, LR BT A TEXRBEAE LY
SCCOLS nENERELEETIEALD S, —RICHE
Mo&EERBIHARTEMEAY 2zt r—vL, BNig
HETEMISCChravitun—1T5, =9 7200 &
= 3V 400 13D S C CEZIT n\e SN BIXIEERAL
e 7y DTN T BNLNEEELE T 5. BILEK
REALE=SDO L 5 AL/, hbossEicH
LR CmaENsE T 5, BEFEBRBEIIILEOERE &
%o RERME, TRERME, WERECERRRE O L 5 ArhMiEe7
Vi USRI, = v 7200 & v400 i+ AT A
M2 Bo

PR - RE - BRCBKOL ) RELWREEO L L Th
BEER R dmpYy ThHbHo = v V0D F 2 — 7'M
WALF Y v ARFMEF P Y YA D R v~ ZICEAX
N, =ornvzsy FEIR, EOr—~2) - Fo My —iT
FEHEINT WD, XNV 400 1Tz B v— & —, L,
T4 NVE—RNRAE Y TRICIELFREINTWS,

NR 7 v A BIRSER MR @ - &M 2R, Bt
FERPE ESE SER A Kb, KT =
v, 7 v 3, BAERMIEBIEN RN, ZD0E&EE
FRERE, 7w A BRECOBREMER 5\, Ni-Mo&4
DRENEFEROL, XFrvrBELRTHIRyEYDT
EMVECFERINE L5 R, TVI= v LE{HEIOM
BEBIRRB Y, BB~ X2y Y AT 2mpy Th
Bo HALHBEBEFCOIARIRL, 4 ¥ 2 xv600 DK
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HTHMEMER, =o7rv200°2x 8 3 &K 2RSS

N 400 ERIR TR D%, BALMEEDE

%

Table 3 Chemical composition %

A 4 aRE00 KENTWBo A INi| Co | o |[Mo |Fe| C | si [Ma| W | Gu | Others
=y z

* v 600 %32. BEEfbN SR }ﬁxsteléoy Bal| 2,500 10 |26-30| 46 0,050 | 10| 10| — | —
RPBIE N~ 7 2 vy AN LU TER Y
o477, 43°C Hlo=1t=m gfg;eg?g Bal| 1.0®| 10 [26-30{ 2® [0.02W | 0.1® 1® — | —=
I = S DA —
vAIRTA VTR, ZOERIE=y Hastelloy | Ba1 | 2. 5w}14, 5-16.5/15-17| 47 [0.08® | 1.00] 10/3-4.5] —
200XV RIFTHB, A A y
800 LB\ EHIAE R T AR R hotal Bal | 2.50/14 5-16.5 15-17 | 4-7 [0.02) [0. 05| 100|3-4.5| —
Bo NuTFYPHDOETIIDOEEE I-ﬁxsteléoz Bal| 2.00 14-18 |14-17| 3@ 0. 015®}0. 08W| 1®| — — | 0.7Tiw
B {t, FEBREMRBH L TENLH ;_on » T
AR TRTe AV IRV6B ENRT ey G [Bal| 2.50) 21-23.5 5.57.518-210.050 | 10| 12 10 152,570 25

v A4 C=276i%, ¥DTNTD I 7 RIC
AR DB~y Z—20Nb3, N2Fur L GRA V2
" A8BIEEMO2EEED L 5 ATRHLAMEZ /AW, £~
awa 800k DIXFR I B DEEITER M N a 7 VBB
WTFRTOD 7 5 2 DB L TENTHEEELE T 5,
1. 2 6 5-%F, EERIUEMKECLIES

=i\ C Ni, Cu, Mg ¥ & 0f Fe i34 - 1L Bl s Bk
L, BETDS IO~y FI Y ZRBWLR, =9 7V
201 L&A 400X NDHD BEME LD, =v r Ve
&EOTRTCIEREEER L OEIKFCHEEEEL, =
FMO0E YY) v X =R 7T AR T T DD
EEHE T B BEBEEFIANRT2 L C-218TCTTH~Y
FU Y7 T&, =ornv201 &A¥aixve00 i EERTD
HEL, HAKEOHEBRAOMEL LTREDESFEHZX
NTwb,
2. BEDR—/—70O4

Ni E&& TR L D SBRMEEAYC RIS 2 HTH
L7, MEAESETRIOFTHEAFIFA L (BESMEHA
FLTWB, —HHEEGE TR DITHI WD B EEAE
oy, MalzrHbtxwadzrichnd, -7
£ PRRF v VAT, T OBBENT L HEIBLE ER
Z8 (0.03%LT) 352 & CHBELTWAR, BNids
S TIEREZOEBEBIVENZ &0 5 RBEDEREZETIX
SIEAL A BT B 2 LR TE IR\, F 2 THEA DMERMT
FORE &N, e CHRBELRREIN, BEDONXTE
AEGENFTELID, ZhDBDELIE, FAFNNARFH
4B, C,GRAEEINAEELTHY, BrDnE&&cEL,
FOEEM L ARYHTER . REMNREGEMEEESE IR
1l B

2. 1 Ni-Mo&=

Ni-Mo 44 DRFEMRLEDN A NRTFu LB ENRTR
AB-2ThbHo NAT 1 A Bi326~30%Mo & 4~7%Fe %
eFLANIESLTHY, 1930 FEREHFRIH, L%T
ELAMEFIECFR NI, Z0ALIE CrxgFL
TWARWD THOTHAESE L B - EdRT. &L
T Mo pFRMESET, BIUEHBE CENAMENER T,
NATFu A BIREBRAKC BERINCLDT, ZOBROE
%, @, ~NYFIYISBELTHEBAINTWS, ~NXTF
2 A Bi70~100°C CLBEOEBRLBEELKELXED
B HDBCHERIND, ~ZXFuA{ Bikl00°C ¥ CoRE
TIRIEE60% % CoBEOMBIC B aiiats+EL, *

B 4 R 10% HClick 225w BOHEFARA
Table 4 Utility limits for Hastelloy alloy B in 109 hydro-
chloric acid

Maximum allowable concentration
Temperature .
of ferric ions ppm
Room 1290 (0.13%)
150 F 330
Boiling 26

Note : Penetration rates for Hastelloy alloy B were found to
increase at a linear rate with increasing percentages of ferric
ions. The amounts shown above were the limits beyond which
resistance would be unsatisfactory (greater than 50 mpy).
Ferric ions are in the ratio of 1 to 2.9 with ferric chloride
concentration.

72100~110° C CHafE L /=HrER (76~96%) = b BRIF A&
YA RS Eio, "AT A Bils -, BRRO X 5 inIERR
(L CEER, BB O X 5 A KERCHE{L7 v 3, Hit
R, BL7ve=vrok bl GEBMAWE 2&AKS<0D
AL A THEMEERT. ~27u( BiEE NS4S (K
7 %ND ThHI-DEAMEESALEEC X DENEE
EHh (SCC) ERLTHENRD D, REMNLBAAL
LTiE, B2y bERGEBORA 7 v/ Ivdidh
b, ZOAELRECYRECOIBEHLTHEL, ~X
FufBix, KBIF Y va, KBRIEINVYYLDLD
m7 A VR BN TEEERL, CragFa LT
WRWMATE0°C E TOBBRCHERATE 5, BREOB{LEHE
KT, MoOg "R INGFKEDBRIER 7 —vhitk L b,
NART7T a4 BikE Mo &HFED L DER TORBIMER
BNETHEFASCLERIN, 760°C THECHELKASE
R L CENAEMESEEY2RTEnR T oA Bk, 08
NI E D D REFRONER 7 £ = ¥ 7' REBEH
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Fig. 1 Cross-section of welded sample showing locations of
KLA and HAZ corrosion attack.
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Fig. 2 Hastelloy alloy C-4, effect of aging 1 hour on
corrosion resistance in ferric sulfate test.
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Fig. 3 Hastelloy alloy C-4, effect of aging 1 hour on
corrosion resistance in boiling 10% HCI.
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Fig. 4 Relationship of time and temperature to beginning

of carbide precipitate in Ni-Mo-Cr corrosion-resistant
alloys.
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Batch Process Control System for Agitated Reactor

Shinko-Pfaudler has been providing mixing-vessels for small batch plants.

) BaiEs  BREARR

Recently, Batch

Process Control System (BPCS), which assists to manage small batch process, is developed.
BPCS combines programmable process controllers with a personal computer, a 20inch color
graphic terminal and powerful software to provide data logging, graphical data display and

reporting.

Sequence and control-pattern of batch changeover can be easily changed from the computer
through an interactive system where prompt commands are displayed on the CRT.
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BPCS : Batch Process Control System

CRT : Cathode Ray Tube
CPU : Central Processing Unit
PC : Programmable Process Controller

GT : Graphic Terminal

LAN : Local Area Network

DDC : Direct Digital Control

PID : Proportion Integral Differential
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Fig. 1 Control system construction
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Table 1 Maintenance menu

Maintenance '
file

|| Label
comment
—-—-—-J Print out (
Main menu | Mainter:naggﬁ ‘— o
I ——l Ladder Iogic‘
—I Memory I
___| Timer/ )
— counter
" |___| Special
function |
]
Memory/ ‘
[ Monitor 1 | register map
menu -
———-) I/O Status 1
———( Analog input ‘
—] Up load ]
———-I Down load l
——| Utility menu (———-‘ Verify ’
——‘ Monitor set \
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-—-—] Tnstall [
B2 % BEEAR
Table 2 Standard specifications
Item Specification
Logic program memory 4K words
Memory size | Variable data memory 1K words
Constant date memory 2K words
_ Input Max. 256
Digital 1/0
Output Max. 256
Analog 1/0 Input/Output Max. 64ch
Number of loop control 16
PID Control
Sampling period 0.1~1. 0sec
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) I CE=F—FBHZENRTE B,

Bz, ¥ —r v 20%EFRE, 1/0 (AH#) © ON/
OFF k8, £4~/7v v ZOBELEER L OEHKOEHR
FIRTE, 70T 0% 7y 73552 ThTULRD
BWEBEETH B, E, PIDARTF AR eFam=vy
HRERHL, A~ M/ v= a7 vDe~ F 4, HEHE
RA7 A, PIDEYE, ETE7S - 2BREBESOEEL
TE, MLz oVv~72vrue—~5 ¢ LCHERTS
ZELHHRETH Do
1. 4 3 2740474

RAMUOT 4+ A7 LPCRETOD 7 v 77 LDIERE, 7
Fu Z ADRRORE, BEHFEOEBEREETT).

BEEREOHM 7w 776 (Y~r vy 2E) %55
HUDER, BELTRHE, BECHLUTT4 220D
FEOH L, PC® 2w XT3 20l

.}l:_:,_.-

4 B
{RieD v
o | e B L S
! 19:(:29 i
ORI C(RIT6 {CiC2t |
ks i
L £}
CRI01 (R147 CR1GB
19— b—pf—

BE 1 Fx—nIy /ikdy—rvR0ERH
Photo.l Ladder logic

B E 2 #ifav-70ZE6
Photo.2 Register of control loop

Hrurs aREBETE, SESEBOEE
FREHIETE B,

EIXRK ARV~ - TRT T LOBEA= 2 —
Table 3 St’d operation program menu

1.5 PFYr—oay .- 7005 L0ER {PowerON[
BPCS osEimigfEit, 204 ¥+ % 5 —CRT |
(GT) &A4RV~Z + XK~ F (FH4) W

CEBCRTARV~v 2 v&EKELLTH
Bo

BPCS %, =~ ¥0EHBEET7 7Y 7y~ =
Yerur 7 hEBNTELILEEREL
TWBM, TR Xy Vs, 7atX
BrEREE, BRBE7 7o VEROEREBEER &
TDOWTIHE, ARVv—T¥ gy « 7’0l Ja
(B3XK) + LTEEEL TS,

i, RERSE F - REMeE AR
AR~ R, v Y RIZFEET
& B0NRED B\ WIEADFIH & — % B
BET58QETH D,

TV r—Yay-7ars nklERNTs
5%TC, PC&ARRAINCPUMOBEEY 7 b

) Srem s O
) Maintenance }_ Maintenance menul
1 (See Table 1)
] Mamt;nance l_.| Data logging set l m“—l
}Tém—p.ml— ‘_—wat_C_lL
L pattem | ———’ Flow watch l
| Feed control - T
\ pattern __’ Temp.
o control
| oot | [ Agit. speed |
- tuning

—-—-’ Level watch l

BTV YV IV F YL LTy = V& —| PID tuming |

RTHY, ¥/, "X PCPULGTHOWE __ﬁgiﬁg;

W|ORY L YR F IBEHFRACERIEINT 7f§%@—
1strica

Who " | trend graph

T, =~ BASIC 7'u /"5 L. TR r‘l
——| Report

B, WO R ALEBREEIIIVY « ¥ |

27 M EBET B LNTE B, —| R et |
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2. BPCS oERA
2. 1 HIESRE

BE3 I, o=y FEBEOBBRETH B,

R, 77 AEO200 BHFIGH (Y% 7y D,
BEE, BB, o v vy, B, 7w vEloEE
BIOFHERNDEBREIN, WKOBI X% H THEMDIRM
BHEITEOY 2 3v-va YEfTHZENTE D,

BEE 41, BEREYRT,

CRT2EHE#%#EB#¥LL, CRTARV~ v 3 Yy TCOE
e, MBHEDOE EX T -7 BE (ECRT) i,
YRF L+ AVFFYABICEBERRY A FAELT,
¥/ (ACRT) REGEHAL LTHWS,

ARV—Z o B Pk, 7TAF—~ « F—F~F (8
YaryTEREIND) LBARYVINTOF — N2 — ¥ ER
DTCEDT7 7 7¥a¥ F—Thb, AV —ZHREFEN
Borh e HRCERTE S, EFK, BEETZEEL
77 F o b 2—EET, H>OOIRETOFEHINARET
Hbo

D EoREL AT, iy —r v i, BES
B, AR, e, EEEEHEOY I v-va
Ve TAMETHZENTE, 2 - FEMOBARIRIT
BPCS mififE%n L D E<EBE L THEL RLEFL T Wb,

o=y PEE GRBEE)

Photo.3 Demonstration equipment for mixing process

m T
R W
s \‘-E

g;.@ R
v HER it (e
a%asﬁl EEmans

Operator keyboard
5 H 4 BER
Photo.4 Operating system

2. 2 EEISOBAOHEE
21D BERBC I AEEOBEE7"u t XOHELE
HHBEFNC ) 5T, BPCS D% IBERBNT 5o
BEE7 v+ XOHBEEIR, F2RTRT LI
1) v—r v x4
RKERLRELDEERITEE T 8 TEOHE)L
2) RE—UEREL X DHE
1B S & HA S
3) FofhoHiE
VETE HIITE & P B B Al
B EDEETSH %,
REETEBO Y — 7 ¥ AFELCHO>WT, EIHCESx
BT B0
1) BkERFTE
HREOMBEOBKEEMET 5,
ﬁ%@%ﬁva2%t~ﬂ—ﬁY7@W~fﬁmﬁﬁ%

L, BERECKRD X THEAIN, FOBRMBTENGE
5EC—RBEECERET 5.
2) ABHATRE
FRMEAL VAV 1 2B TARAEHECIEAT S,
HAEZ, BB 0723 SR 7w~ FRIEEREHC X
DEIET D, T, BUvANVRIGELTHESALDORE L
HECHENEETT).
3) mEATE
AWBHAKRT®, #V6, V8%EHE, AVTHEHALT
BKkEZS » 7y BIREAL, HHEAN OnEv:BERT
Bo HERLULEM LBEDRENE — Y IEHE - THEAD
BEHEZIT .
4) BRATEE
EHENDOAREBEES2 /17 2~2L LT, 56MLTOHR
FEINCBOBRAYEHEBIVAV 22EL THERRE
AT Do

Sequence of demo. process

Preparing Feeding . Feeding
hot water liquid A | | Feating liquid B
Reacting Cooling Exhausting Cleaning

Temp. control pattern Feed (B liquid) control pattern

(Deg)
301

32

800mé
400mg,
pl—

@
<
()

600mé

50°C 351

R.T.

%)

0 1 y (hrs)

F2R BES v 2OHINEE

Fig. 2 Description of demo. process control
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) KT

HIPHREE 2 35° C 1o 7n B L WK E % Bl — R

%o Water — —l‘%

KBEMAVE5#BL, AV4, VIewEE —— ] Feed tank
THY R CRET Do Efe, 2YF YYD » Condeier ]
HK7 A > DF VIR o &

) WHIE Prroee:‘:i:\trer M ve -
PSR B 58°C ICin B LIBKD S 4 7 v '

PEAZEIEL, SEkEH V1L LD & S

LT37°C ECHEIT 5. &7z, KX
V10& v BE¢+ 5,

) Wk, EBRITRE

I, BREENERY BEEDABREL,
DB E L RIBEOEEETT 5o

3 Y—H vR-FOYS LOERE
BlED X b T4 B8IME U ik FiE4
fediciE, ¥~ v 2EIfEE v~ 7EIfED
HEin o I HANRGEITRCTES LD TR TX
B 7\,

BPCS i, PCHRZDEEARELT,

—EOB XX IERTHR TN v~ 7 v 245k,
B, Ef, REAE%2LBiUDHRDDNIREHCED
Niz & — Y- THIET 2 [v— 7HgEeE] &
BRHEAEATTS [RERE] 281, kfiavea~—%
EEFELARWT, ¥—7 Y 2EHHE v~ 7HIER—FE
TeffETT D 2 LM TEB, Eir, BERETFNENRIE
LCPURE>THBIL, Lhby—rvxeudy
LCHERTAZLNTEXDEDT, BEI ORI~
AL ATRETH B,

E4E, BE 72X CHERLE Y—7r vy XOHn
, BRGNS E ~ R BERBAT B,

1R A BB X B2 4 2 v TR RT.
RZAYDOREMEOBEANL0. 1T, 1DDX 4 v TEKX
DETCOERNREARETSL 5o
BABREC Y v v £ 035 B,

Bi21, SF (RRyvy v 777y g v) BEEick
Vel v RETFE TEEOR L ERAALSEH TS
» B~ ZONDOEFERT T, REEBBICIEY T 55|
BEWU~20mA H 5\ E0~20mA) % HHT+5,

ZD X5 S FEENICEEYY X~ FEhTkY, v~
YR, uPy 7ET7Fu S HEOBLERITZDOFD L
RIEFHCHRTH Do

Bl8ix, 7ru 7 ANMEERELEWELERLT, A
E=LEWMELA->HBEEATONESFEHITHHTS
s ATME<LEWEOREL L HAAFRETH %o
DL REE T 77 a0k, 1.4 TR~ 2 v 75
AMBEE FBWTHER T 5 Z &3 CT& B,

4 ANRV—2 3« FOYT5LADEN

Ry F7r e ADERYBEIMET 3 &, MESROTETER
KX bREBHCTHEYR 7 22B U CHI T3 5RK
b0 5T, RBBED O~y /[~y vy e a3z
Ve YEIENDBLENRE D,

#3E

Reactor
Product
receiver

V3

Yy Pump 1

akRe7u—K
Fig. 3 Flow sheet

ex. 1 V7 (open) — P2 (ON)

Start Stop V7
— | —3F {O—{ <Self hold> Valve 7 Open

v7
—\lm crioo | <Timing>

f Timer —(O— CR100: Control relay

Reset E P: Set value

4

CR100  Stop P2 C: Current value
F—%} I O— <Self hold>

Pf_‘ Pump 2 Power ON

ex. 2 Moter (ON) — Mixing at 100 rpm

<Self hold>
Motor power ON
<Analog output>
C120: 100 rpm
A100: Output module
address

Start Stop Motor
Motor

M01|:or
I SF4

ex. 3 Contents temp. >35°C — V14 (open)

Start <Analog input_>
} SF3 C130: Curreat value
g%)so A0 : Input module
Start CR100 address
L{ lI Compare ‘Oj <Compare>
&i% C150: 35°C
CR100  Stop V14 C130=C150->CR100
— Ll 1 O— (ON)
Vs <Self hold>
— Valve 14 Open

B4R v~y z-7ar7 LOEEM (653 R2B)
Fig. 4 Basic pattern of sequence program (ref. Fig. 8)

Fhicik, CRTR7Fus EBE¥ERLED, 7rnt
Re7u—~RRRLANVTOBEBEERERELRY, EAF0
EEESRNI D 7 e 2 R EBELEDVTACRT ANV~ ¥
a YHREELR S,

=TT, EERRCRTA RV — ¥ o ¥ B BN T 5,

fER T 7w F o —
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BEHBI — Y DRE

EE 5 RBEHME—rOREHE
Photo.5 Temp control pattern set

EHE 6 ITEBFRR
Photo.6 Process display

1) BEGME A 2~ vORE (BED)

ERCHE LI WBERZE—~ YT Ve 7 8L ¥ OB
EBRETATTS. EXIC AT Li-#fH 2 — v BRR
ENBo ANEXEBHCP CILREEIN, b0 LDHR
DNy —r Y REBERLT, 7"'m X BEDNRR~V
BIBEETTH LR TE D, EEET, v~ 784 ¥ MZI10
BThbo "AFCPUK, PCOA=YIRHLTT v—
7 RA ¥ P REBERET DT CTEEOHEICIZESE L,
YRT A AZ~FLRREICHANE, AECLRELEERT
BETH B,

EEEEDOEWAT A — 2L/ LTI, 0L 5 ks
BEBTHILT LT, AR Vv— 2 —RHEY 4 FCHE
BERIGETHZENTE B,

2) IBRRE7u~FR (BHEG) & EF&ET)

TROEMREER L O v 7 O BERkRE 8L TER
L, EEREEDOERNTE B,

WD T T 7 4 97 » RENTIE, EFOHREETCH
WD LRBTH 722, GTTIEEDOEIZFRET
bbo ¥z, GTOHRATEHE 2 A M &EHRTHBENRK
WOT, 2~ FOFETIEREE2BNTAZ 48T
%o AINEEBEE X THRETH %,

3) BEeTH (BES)

B EER/ T A - 2BELTIE, 205 hEHEE
EEaRETHZENTE B,

ZERX, BEHERERZ~> 757 (B8 X
LCRAEARZFREC P v—X Lt e XU AV » FUry
Fe757THbo

ETRE, FaZlc CEHRERORELY » 7y THD
BABERRTIVTNVEL LERTH D,

FLTHZEIEZPIDARE A~ R ¢« 2 — =¥ JEET&
HfH N7 A~ ZOEBNRTE DB, A~ 7 7DP Vidf

YT ObR vo-

BEHE 7 su-%R
Photo.7 Flow display

B H 8 EEEEEH

Photo.8 Temperature management

EH 9 BEEEHME
Photo.9 Agitating speed control

B, MVEBREEOE(ERT,

4) EHEEHE (FEI)

EHEELEE 7 22 (BE, HELY) 0BER%:
YTZNWVEAL L« PV FTERTHIENTE D, Fiz,
Ve YA LETREULENEEZTECERETAHZ &M
T& 5,

5) BRE vy ¥ 7 7 DER

BPCS Ti, WHMHRE LAY Y7V Y BYTCTF~2%
EFTHouX 7 F L TW5,

VYTV T ~RIET 4 AV EEEL, BERIGUT
PVYF 79 7RHBELTTY Y 7Y FTE D,
L U

Bk, 8ALALBPCSIE, #4335 LTNW 7>
A7 IHNEACENT, 2—~F=—~XRELBND L
5 ERIEEEREL TN DD —2D 7 e —~F LEZ
TWb,

S5, FIHBEEOWEEZEDA L5 b tufb &
HiT, REZENLTWEE) - Flf> 27 2 OFELR AT
TENITHHRFETH 5o
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A BEEERRANFBAEEE

The Ultrafiltration Equipment for Production of

Non Pasteurized SAKE

(fb)sE 2 B REE2:R
Pl g ¥
Tomihira Hata

We developed the ultrafiltration equipment for production of non-pasteurized

sake.

This paper introduces regarding the outline of the equipment.
Also, we describe the characteristic of non-pasteurized SAKE to be produced.

T Z M =

10824FEE & b, BEEHFROBF T, EBERERIN [
EEE| —ERT—F L DR LD EELHFOTET WD,
HETRIN TS &L, £ELEFREC 2BE TS
o WERHETIX, Y, RENIWEHELECEE L
W, EFETERCCRETD L 2 vE] [HEh] &
DEFEROLTH#EL D700, HREFELOCH B Y
ERHHOT, B TIRAERR L OBRGEHE CHR S
b0 £Z°C, BEESHLIR, FERAEYOCHERKBAER
EHORGESH A TFEHE L TH 5,

B, MHIZ A A e M EETEMEKFET, BEAEE
IO SRS WO MEREB AR L. Z0EBOK
BE%R, KFEWEE A — 4 — ThHE-TT X FEBLHEER,
R, FY, WOKLEEEE 7 IY—-L, 5D, HGERES
LIFERN— 2D ERALMNCE - 7ne B, EHEFE
BE7RA KT L, EEEOSWEL NIRRT 5 (45443
oD T, ZOEBOBECOXBNT 5,

1. FEYCEBOBRE

BEHEOSETRE O+ H 1 B rT. keEsnzg
B X, Hokied AhuErL, £H&ENE oS
Bo ZOHEBICED LROABFCCHEL BHTHRD
EMRA M2, 0%, HELSOFEBEBEY ML CFGE
Tho RIT, FIRBLICEBETOBERREDKE L REYH
iz, #65°CIen@d5 T Y KANR] &S,
ZOEEHRTTYV, —EBRHETE Uiz BT EERE A Y
THRIEERCT, BE, &Y LHROFERLOCCHE, B
EERITHo FOB, WhOEMRLFEAIS, Ak
W T A#bRETS, LEFFEEAXTW, 7z~ VEEY
L, v UEREUONG65°C T NKANR] Lizbon
BETHD. Lich-T, BEIBEE,LODHFIND ET
CRE2ED [KAN] 22 5HDT, LBEERKOEFD,
HRENRHEIND L Wwbivd, —HEBERBEEE TEDH
T, 20O [KAN] &L vk, BEERXOEFD
2, EAEREIND,

LoL, TRKAR] 5fF- Tz, BEEEMNE
FL, BELIENRE LWz D CEEAEE VT AR
DB L e, BREIO TKAN] TEZfTH¥, KR T4E
BEEIREL, ©raEge TKANR] 220723 o nBHEY
BHREBEINTWS, £FBBETH 5.

Lofg, MHMRE L LT L LFECHERELL-ER

BRWT, SEINERL, ChEOEECHENT, —
o TAAN] TREAFREL LD, BVIZELRNWS,
BRI AV FiCz D BREEL G EREEN MR LB E
B Do
2. XESREGEHREBOEME

LB, BRLUALEERZ £4 vV EFTEBOERRSN
FBREY o —VEFEAL, Htto Rl o EREEERR
VERRETHN & e Lok 2 I - T b,

2.1. BAFBELZORE

RAMFEE &L, WHRIBAL WA e+ %A FnT
BRSBTS HEED —DOTh b BEHWT TS
FEDOFT, REMCMONT WAHDIE, 1) BEFH

l Moromi mash |

1
[ e
|

I}

(Fermented) sake l

}

l Filtration l

!

| Pasteurization

l

| Storage |
]

l Mixing ]
)

I Skimming I
]

| Final filtration |

(adjust alcohol con’c)
warimizu

l Pasteurization [

]

] Bottling ]

%1 TEEO &S W
Fig. 1 Process of the pasteurized SAKE
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(microfiltration), 2) [RB#MFEE (ultrafiltration), 3) 2.2. BRNPFBEOEE

W (reverse osmosis) ThbH, BIAMNFGEIR FHEXN BAFERORELH /- TC, EEITNEL L LTIERR
BWO BO AXX, HALLEEA O HEL wbh  OFHEL S B,

Tnbho ZORMFBD FHEL LT, ROFEAZEFHLN 1) HEE LU, EBEORECERESY 52N Lo

%o Thbb, FD, W BESOFERETR FECRERT
1) FE LEEDbR WD, =2 VX ~ERBF . HIBTMZ A Z &0

2) MBETHRBENILNDT, BHRHOKRE, B, B 2) HFoEML LT, &BERCEETHKEE, BE
FEBENIT N ROME R E 2R HIET 2 0EMAETHZ & A
3) FRTDZLRLSEEED X ¥ THEENRESRT, T 72 UAEED HEE B EC S BET5 L Wb Tn
BrBRETH B, Ao

4) BENBEMTHD, R HHMEEHD 22 TE  3) =2~ LTI, £BEMERCEORSYIRE S

Do MRFELIL, UIRCKSTERWENS DM, S FESEOETRD L, FBEEOEEMEL RN

BT8R DET, HFOREXEL, HEHXEOFHE HRABRBTHD I Lo FRIATYHRENEY 2 —VTH

DB 4B 2EY RUEIRCRT. DI EMEE L, |
FTENCERINTWEEY 2 —ViTlE, Fa—T WHTIR, ThBOHEEERLT, Heh (kav -4 |

78, Asg B, FEREIR LOFHER GRr7 >4 -) BT, HEESESELFEERARY = —F 0 20k |

N BOABE RS D, TOEBEAE1RICET, vEEEEL, AL TV,
. Application . ) Lo
Type pgﬁ:ﬁlt%lgfs v{'(;rte:'reated Rugg;x;g Maintenance | Sanitation
Hollow-fiber (@) : O (@) O~0 A
Tubular A (@) A O (@)
B 1R BEEZAT7ORE Spiral O O O A A
Table 1 The character of - -
various filter membranes Plate film ’ O~A A A A O

/ / /
/ / / Filtration J

Microfiltration /

Ultraflltratlon
L Reverse osm051s

10 A IOOA 1 OOOA 10/1 100 2
Water Cane Hemoglob1 Virus SlaPhY Starch Pollen
sugar influenza lococcus
Protem Bacterlal
Ton-low- polymer area Colloxd area Mncro particle area

H2R HNFEFEBEONEDT

Fig. 2 Relation of the filtration methods and particles

\ 4
\ % . ./ \ . . K
\ % .. .. \ ~ .. O.
N % o Middle N . s
\ ..‘. % o pressure \ ", .I % o II;Irigssure
\ “ (3K ) side \ - & 0. o o de
Film. of ultra 000000000 20 OOO 00 Fil f '_D‘O()DQ oé:’ OS0|
B AR EEEED oot @000@00000005002 b e Bt e SRS
poitey Low \ Low
Fig. 3 Difference of the ultra- \ \ 25:5 ure ‘S’ff:s“re

filtration and reverse
osmosis filtration
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I

ZDEY 2~ VEHE, 0.5mm pizeRa6 400450
b DT, EERE, 27Tm2 Thd, PLREOEEL,
AR R X% >~ BT, SMU2H 0.5 ¢ DA FLUERES
LT B, FEAROHE2BE1 LR T, ZOEV A
— VRS LU EHERE T X T, ME, OFSEKEE S
BFTHAZ LAER LTS,

2.3, EROWA (FR M)

EBEOBRIL, FEOFe T s A N—FleY 4 ~, H
=R Y ~tEkORY 7, T, GEEH, EES0MLE
BTHBDo T 2 —~VEMIETA~RTFFA Y RATFT ¥
VRAEHMBIELTHEALTWS, 207X VEBO/NES
BEE 2R, EBEMECHCSEBMETEE4— 27
FALRRAT Y VRTY, BRCHELBERTLD, +
=&Y — L LOREIHES LTATRH4mBE035 5, B
LA A DR TH &, BERBOCBEG THELL
&, Bk, EVECLBELS 25, U TR+~
DERNOBTIAES BH B2 DD, Rv7, v
7, BBEOBHE L TIT DWW RS 3 2 iy
FoTwb, ZoHREEAEFRD —Flx F2RICR
T

B2 R BECYTIFEXRRLEOKIBHET 2 SR
Table 2 The result of Fe** solubility regarding various
surface treatment for pasteurized SAKE

Concentration of

Material | wosimensed | | Pt Gom)
surface treatment 40h 72h
SUS 304 Non Non 0.70 —
4 Acid pickling Non 0.27 R 5 20
” 7 Passive state 0.11 ) 0 13
7 %320 baffring Non 0. 36 R -—
7 7 Passive state 0.13 0.12
y o pecial surface |, g g 0.07
SUS 316 7 Non 0. 077 ) O 07 ‘

Remark 1) Non-treated SAKE included 0.058ppm Fe**
2) We used 1 class SAKE and measured Fe** at
20°C
3) We used the material of pipe shape

|5 X1 HPZeREmmE
Photo 1 Cross section of hollw-fiber

BRI IZ g4 4 > 3% 0.05 ppm LT vR_A T3
TREELT WD, 2o+ 25 0.1ppmbl ik b
&, WBHROTF 72V 720270 vvdigry (7207
V) 2EVEABBEERTS, OREERILS
RELE I EEHRILE T, REERADEZFERZHThH b,

—%, BREOHBMHELMERALZ &5, TETH 5,
EBOEEL LTI
1) EWF@ECHEDUIEEN ER T 5o
2) REBOMBEEAEDZENELHTHY, BESE B

OCTrVBOREYB/INCEEX DI LNTE D,

3) WL X B EE DB A AT B,

4) BATREY Y OBPEENEEIA X W, i LEY
2 =~ VIZEWET TS B,

3. EE 0 % &

3.1. &EORE

—RICED L FHEEEMEC & ) BEABREENR R DA,
FEDME, Bk, BUKESOBECL-Th, BREXh
HBERBCENREDND L b T W5, 85T, &£BED
I Lo BA RBET B b1z - Tid, BICHTFLES
VD H T, ZOMERERUEC +2EZERIEDHH
BB B

EWEERCERTIVE THENR] TavE] SoRE
LAENRELSD [HEN] X, kiR EL, Lads<Lb
BRI D BRIAERC T LE 2 EH WS, Th
TEHEPCBESTH I va7Is—FRRED, REHLD
BEEZBA N - REDOF ) TENRT A2 - T E
THREIND LT, BEINVERTFEL—~FIR LD, R
TRAVFNRT I VBRCECHRBEINDZERIVEL B,
o [ 2 vE] R F0RENSE & O 4R EBI i R 7
ETANRBDHN, 60°C BEDOMET &l L sk
b, BEIAEELTWEEE:HM5,

BRAFBTIRIND [Hish], (2 vE] cE53 58
EEAGRETHI LN BN ThL D, SHEEBRLALEBET
X, BIRCRTIEL [HEAN] €535 7 va7 3
7 — ¥ (GAase) PRI VR ¥ ¥R 7 F &~ (ACPase)

Photo 2 Testing equipment
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PRERSBITBRREINTN D, —F, [&VvE] LT
&, $OF30°C T 20 AMBEIR L =R TCOERERET
FER T B LN HRIL R WA, ZEOBINEE CRED
ERA T AT UER, BAET5%L ERETDE (2 v
B ORERBDONARI o1, UEBIBIRCRT
LB1%DEEBERERL, o0k [ 4 vE] Biikkeh
EEDOL\NE D,
3.2 BEEE

FAYEEEENT, 7u~v~ FE4RC LN, &
DEBOK, WOCHC LS BEEED 72 F #R 25
-a.o

1) KoBEEE

7 A PRBIZKE LT, 20°CHIKkE FRH, Ko 2.5
m3/h, FIHE0.5, 1.5, 2.0 atm BB iEEE O HizE
HMREES, 6RICRT. ML b HE25m3/h o, #
FEE BRITEIILFERC LD Z bbb, —F, &
fEEN—RB O, iR i BBHREOBRILESIVENIT
HIBBARIC B 0, EHN &L a5 & HABER ick - T
Bo DI EIXBIEEND AHEY Z 2.5 & BB HAF
BNt 5, Z0EY 2 ~VEFERTS S 2 T,
1kg/cm? [ L BAEEDHEH Th Do

1. SAKE tank

2. Hollow-fiber type
module

3. Non-pasteurized

SAKE

B4R

EREED 7 v —v~}
Fig. 4 Flow sheet of the pilot plant

600 1

500F b

at 20°C

4001 1

Water flux (//m*-h)

200+ 1

100 1

1.0 2.0 3.0
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Fig. 5 The relation of water flux vs operating pressure
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R MERERT,

7R P RENEORESC, WE25m3/h oD, #
EEE L BREEOBRLET, SHRT. KL VSN
IRRRICERIEE & BEEE BRI S 5, D 21,
BEOFECE T, BEABREETHEATS 2 215K
HITHDZ E2bnbe —H DI LIXEDHNS IR
BIELRLTWBEE L BRD,
3.3 WNEFNZOERS

ZO7F R MEERFALT, HEEFEBLAREBOEDRLSD
ELDFEFIE R T,

FaRfE, EHL4kg/cm?, #E1.5m3/h ¢ FHE
Lico 7R MEREZE4ARITR T,

F 3 X UFUHCKIREN « REEXR
Table. 3 Removal rate of the protein and the enzyme by UF

treatment
aEJAase GUAase ‘ AUPase A% Pase lgxgzein
nit nit nit nit
o ( /mé) (/me) | (/mé) ( /me) (mg %)__
. 1

Non pasteurized | 60 | 104 | 360 | 220.8| 110
UF Treated (0 11| 04 | 0.0 9.0 0.14
Concentrated (non
pasteurized) SAKE 18.2 43.1 182. 4 1288.2 | 4.65
Removal rate (95) | 81.7 96.2 | 100.0 96.1| 87.3

700 4

600 Pave=20 |
© 50 ////} 1
; Pave =15
=
i 400 ////A 1
g Pave=1.0
5 a0 |
£

2001’ /‘Pave =0.5

moT .

1.0 2.0 3.0
Flow rate (m/ h)

FOR Kk 2iE: ERROBRK

Fig. 6 The relation of water flux vs flow rate
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Table 3 Non-pasteurized SAKE composition analysis

n » PN
Acid degree | Amino-acid %]COhOI Glucose
egree
(N/10 NaOHm1)| (N/10 NaOHm1) (mg/ml)

Before
filtration 1.65 1.63 l 19.8 20.6
After
filtration 1.60 1.56 19.8 19.6

1%

© r m

®

=

E

~

> = 4

%

=l

(]

A

<

v r 4

10 2.0 30

Pave (atm) F= 2.5m*/h

w7 I K 2B RS FEOMRK
Fig. 7 The relation of SAKE flux vs operating pressure
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IR RIFTH - 700
3.4 WNEBLUICEOHREH

MEBEOFIIELSW V7 3 /ORI iR \»
ZERVDLNT WAL, o7 X FEBWRORBE
EHRY KRT. 30°C TIHBEEROF LY, AHE
BOWEDO7 I /B, s va—A0EMMNMEEAER
Ihll, TOZ &k, ABBEOHEORTFUENZEDLO TR
FThnrZ tumrLT\Wh,

t v U

BlEDX> CEREHBEDF X F2BIZTED, X |
77 v P CHEOKAHET%RD, EiE BHE, EZRhEEE
HORARTEHED 7 R MERE BTV, BHTIXZOFER
L, EHEMERZL, BOLTIHEAWLETD EEX

B/ 5 &K A£H0°C, 0HEFEORIERENL

Table 4 The result of changed composition after preservation
of non-pasteurized SAKE in 30°Cx 30 days

I Glucose Amino-acid Acid degree
Before storage 19.6 1. 56 1. 60
After storage | 20.5 1. 68 1.54
Pave=2(

Pave= 1.5 T
Pave=1.0

Pave =(.5

IR

Sake flux (¢//m+h) at5°C

1.0 2.0 3.0

Flow rate (m¥/ h)

%8 i X DR FBEEOBR
Fig. 8 The relation of SAKE flux vs flow rate
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1) KR, EEERWS59-9%5, P38
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P47

3) iE#ES, J, Brew, Soc, JAPAN VOL, 79, No. 2, P142~
143, 1984
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Advanced Treatment in Water Supply System

(BOBMBARE=E

= K 3 %
Tsunemi Mihara
1

Jiic} == Al
Hironobu Nishio

Unusual blooms of phy 8 plankton caused the eerie “freshwater red tide” every year, clogging
trouble in cleaning beds, and unpleasant smelling of tap water.

This paper introduces as follows

1) Requirement of “tasty water” and “safety water”
2) Contaminant materials in water : odor, trihalomethane, ammonia, etc.

3) Equipment and process developed by Shiko-Pfaudler Co., Ltd:

Intermittent aero-

hydraulics gun, Intermittent aerated bio-contactor Ozonation-granular activated carbon

process.

¥F A2 M &

bRETHE, KEBEOERERNLY Bz, BRICE 5T
TR B EEBIC R NTFEE L > Tnb,

L AN, 2EOZB AL TRIb & b RWKE
KIETH HMELTINOBLNES, BB TIENE
1bic & 5 R ERBESCHKEE ML Twbde ¥, Z
NECEGLEBKEE SN TN #TFKS, PV rnm
o vy EOFEERLEAMTHERINTVD Z LA
BILT, AEAEESMEL LT,

ZDXHERIEMND, [ LWK] [REelkk] extd
ZEROEHIIETETH Ao TWbo Eir, ERLERE
PEAX L, BEXABRLELTERLILLD - Th,
12200 (Fy VU v&h EL, KEKDO 20006 b
TBIKM, IFZTFAT 2~ FZ-REHRKEFRLT, Fo-
FRR— R =y PR EDIEBARTH D LB R,
I T W%,

BAD K, BHALWIKELTD IZ2FNMNRT VRN
ENTHD, BABCHERTEENTWD L EINTE
L AN, IEEDOKEBLRIL, BEMRR/IKRTENT
LENTRL, BRELMCEDTTF Y7 Py OEERERT
Lol BEOLICESNREEL T WD, Lkt T

1 X KORKCESEL2SIITITKEER
Table 1 Factor of tasty water

| Contaminant level

Parameters Constituents ~ ————— = = —-————
| | moderate ‘ excess
‘ Ca, Mg, K, Na, : Bitter
Total solids ' Cl=, SO42-, i Mild ‘ Roush
+ CO32-, SiO; | Salty
o R i Excess: Hard and
persistent
Hardness Ca, Mg Less : Light and
e ~ - flagging
Free CO; | CO: iRefreshing Stimulating
consamption| Oréic mater || Rough
Various odor from ! Moldy, Earthy
Odor ‘
the water source Musty, Rooty
Res(l:c}iltllgline o Cl, B J - B Chlorine odor
Temperature i <20°C

DOKFEFABLTAS 1300 FADA & HFDHE4Z)
T\bo

ERETIE, TRLWLWK] [Rekk] LxEDLH
D, File, TORNBWEIZMHRELCDNTHRSN, 0
7o DAEHEMDO—BiTfiN THBHZ & & Lo
1. [HBOULWK], [REK] &Y

FRWLWKFTES ] oS INE TRwLwk] &
[RairAk] ik, LFLL—HE L. [Remkl &
W DI, BECEFEYSIIETEERE 2L K
EWHZEThD, LR MWLkl OBHERHETRIT
N7 B 7,

Ll [BnlLwk] &745&, BWLX #0405
BAADOHRE L HMETHY, BEAZNKEL, BKRE
ik, EERE, BEFEARFC IoTRESTLDEwbh
Bo ERMAZRIECLTY, KREGR FDOLxDE
FREE, #FH, KOABPFTEKR, KRS L > TER
BE0bNbe ZOXIICKDOBNL XITFEL RBEH I
> TEAEIND D, —REBOKEEMA L 7KL, KED
ABEBWLWEE LD, [BWLWK] &ixZD k5 ek
AN Wl (ol s N
1. 1 KOKCHEEEGLEFIKEESE, &4

BHEY 2L EERWKIREBW LWL DT, KD
BRiL, KEEENDIHOIE > THRED, FOLRKEEY
BLETKEEREE 1 RCRT,

Fie, BOWLWKORERE 2RICRT
1. 2 [&EOULOK] OkEH]

BoLWwK (3293 vy r—2~) EBRINBEHLDOD—
Bl EIRICR Lice ZNEBD L, KEEEY, BET
BWbOMNRENL D ThbDo

' Recommended

| Parameters level mg/
Total solids | 30~200
Hardness 10~100
Free COq 3~ 30 F2R
. BNLNWKDIK
KMnO,4 Consumption <3 EEpE
Odor % <3(TON) Table 2
Residual chlorine | <0.4 Tasty tap water

<20°C

Temperature [

TON : Threshold odor number

quality standards
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CH3 CH; CHs g3 F TBWLWK] oXKEH
CHs OH Table 3 Samples of tasty water
CHs Drinking *
i water Tasty Kobe Fuji | Rokko [Yamasakii Miya-
OH ¢H;, quality wa.tjer d o water | water | water | mizu
standard | Standard | water
Geosmin 2-Methy! isoborneol Total solids
B1E »CEMBEOAEE /e | <500 30~2000 122 | 242 | 326 | 286 | 136
Fig. 1 Chemical structure of musty materials =] o R R e SRR
H*“d“efﬁg 7p | <300 | 10~100) 41.8 | 810 | 70.5 134 53
COOH Free CO2 . . . _ _ . .
mg/¢ 3~30
, KMaO, | Ty
0 5 Consumption <10 <3 2.2 2.4 2.7 8.9 2.1
COOH c:=o ¢ mg/¢. e
1
c c C Odor not
(©); () ()7 (9)—] Ton | | <3| ND | ND | ND | ND | ND
i] :1 Residual | e
OCHs cmo OCHs OCH: chlorine — <0.4 1.0 — — - -
R oo ] me/e |l
COOH T ¢
] r__ﬂ<:j> emperatgs | — | <20°C| 17.2 | 20.0 | 20.0 | 20.5 | 25.2
1 0 © @ 0—-(c);
ol t OH HO *Proposed by ‘‘Research group on tasty water’”’
o N

2@ 7 IvOE

Fig. 2 Chemical structure of humic substances

2. [&WLOK] [RERK] OIHORER
RYHE
BETRWLWKEESL 2D, TEXROFECMZ THR

H (BEAE) 2B T2MEOER LD DOWWTRIZ

BB,

2.1 REK---DUEYME
HEETRDE, 7797 FYDREFRETL - THY

BRFELETDH, [BolLwk] & —FHEE LTwB00

DNV RTE B, ZONVBROFERAPEIZYARIVE

LV A+ g VR EA - Q-MIB) C, EbHY

BIRCRT LD AZRBEOEREERF It Y TV 7

A4 FIEEWTH 52, NS5OV RYHE L, HERE R

¥ Ch»D Phormidium, Anabaena, Oscillatoria &\~ 5 7K

P A ETA T AR, RBEHE LTEREIND &E

2B TW5B,

INBOHEIR, BAOHWETEREERL, ZORRE
Fix10~15ng/¢ (mg/e D100754D 1) Wb TWw5b,
BEMAETTs Y7 P ORERENBEDE, 2hb
OEENREET ng/e b, ZBWE XX HESE ng/l O Lo
DBHH LT 5D TH %o
2.2 bUnNOXERY

197448, KE= 2 —# Y ¥ XHOEKPICELETHHHE
BB D, RERAMOTREMENS S &5 KEE P Ao#E
CisEFEL, KEKPOEECEE T 28ENA LT
HEHIm st EOBR, EREERLEHOFDI/Ivn
Fn (CHCl) #1200 &35, YmEY/uum ARy
(CHBrCly), v7m=/sun sz (CHBryCl), sm=
&nvn (CHBrg) Dt Vg 2 &V ERERAMEEH
TAHZENEABLMCEINIe ZHDBFY w2 xy (BF

B4 KR P aARrOBEREEAHS
Table 4 Structural formula of THMs

structural formula structural formula
g s
1. H—C—Cl {6. H—C—CI
al Trichloromethane | E! Bromochloroiodo-
(Chloroform) ; T methane
CHCis . CHCIBrI
' -
2. H— ?—a L7 H—?—I
Bromochloro- ' Chlorodiiodo-
c methane c methane
CHB:Cl; CHCII.
o o
3. H—C—Cl '8 H—C—Br
E’! Dibromochloro- E’E Dibromoiodo-
methane | T methane
CHBr.Cl ‘ CHBr,l
Y ]
4 H—C—Br L9, H—C—Br
Bl Tribromomethane | { Bromodiiodo-
T (Bromoform) : methane
CHBr3 i CHBrI,
f o
5 H—C—Cl 10 H—C—1
(",l Dichloroiodo- ; { Triiodomethane
methane : (lodoform)
CHCl,I : CHI,

THM&H$) OBEX L BFREE 4 RCR L,

THMIZEKITRET, B8, 7v=2=7, & ~v7

ViR EDBLR 7 7Y T OREH L FERINDER &
FKFEEENS7 IV KE (B2R) REOE#YEDOR
G X o TEBREINDZ ENRWLEEINT WS, ThbHD

34 M7 7V F T —HH
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B 5 R ABEMECHET Y EKEEESS
Table 5 Guideline values of organic chemical constituents of
possible health significance

Parameters } mg/¢ ‘ Remark
Trihalomethane ' 0.10 l Control gu idel(i?;tative>
Trichloroethylene 0.03
Tetrachloroethylene 0.01 Tentative
1,1,1-Trichloroethane 0.3

THMORIERSEE, 73 vHEokdie, 4 & &4Eh
CHEETHLONKEHTH BN, —8iE, Tk, LR,
THIK, MEOKSEET L HEHI N5 ALBHNEEREDEH
BEREIND Z EDHENDDBNTWS,
2.3 PUrE-T7HEE BILEERE

7= 7T HERIIKROBRERELBE L CKEEL
BB 1o, WEAR LT L > TR TbN S, BEDE
KBTI, MIBEBEREC LD 7 v 2= 7HEEXAET S
LEZABBRE N T, KEOHEELELL-T7 v=
=THERY S ESUFKISBOEEEAXLEL L,
FNNREITHMERDERIC /- T,

PRILARZR SR & I IFHERME 2838 & BRI CH B2, 7
VE=T7THERNWIEIND LEBRLEERF T D, BEK
MORCERER NS RICHAET S &, HAPRIE, 2
BERErs LT+ 0vbh, FoKEE#E L 10mg/e LT
EEDBNT Wb,

24 MUIRAOTFUOEEHBISEELSY

BERONENOFRZC L b BHEAKD LT BT, HITK
DYBEBICESWIC L HIBLREAESMCIND L 5T
h, EBEERR NS4 2 —= v VRIS ERINS
PV Zmwz#vy, 7S5 7uwxsdvy, 1,1,1-FY
IR u TRV BERBHNR, LIELIEREINS LS
A R Al

FAEGETIE, 5 LBRWECALT, KBk b
RENDKOBZEUREROEIND, BIRTCRT IO A
WENIKEEEAZREL, KEREYEBHT T 5,

(THM :19814E3 A, TtV Zmwux# vl : 198448
2H)

3 HEETHBOLWKEDEZHXLT

BWLWKED XL LT, B, Bkigckits
HE2FTin L, KBEDOBEALAE, X HIEFEEFEDOE
hBLEEELBNDMN, =2 Tk, KERERERTE L
TOMRESEKE, BKBCRF HAEENRE Lo
HRBREEMR (LR, BKIRTOF VY, B
LB THMEBREERCHND Z & & Uiz s, HITFK
BRICHT 5 i DWTit, X850 By 2RI
o
3.1 MERZERIBKES

BIREREKEIIKEAE CHEEL2ED TS L DT,
Fokih, BEEORSEMKBROKESZBCAZ LEESY S
Foohh, RAEWHVFTCHRBINT WS,

ZOEBIZI6IEERED J. G. Bryan @)X - THEEX
NiobDRER, TOBERBIZEIRCKT L, Kk
THOERBIZ 2 Y 7"V y ¥~ B EHRESEED, B

Water surface ° o

Water lifting tube

Air mass

=4

Suction pipe Air jet pipe

Compressed
air

Reverse siphon chamber Air pipe

OPERATION PRINCIPLE

1) Compressed air is sent to reverse siphon chamber.

2) Compressed air pushes down water surface in the reverse
siphon chamber.

3) When the water surface falls to the lower end of air jet
pipe, air in the reverse siphon chamber sprouts in a mass
into water lifting tube.

4) The air mass rising up water lifting tube acts as piston
and water is drawn into suction pipe from the bottom.

5) The water sprouted by rising air mass to the water
surface is dispersed in a horizontal direction.

EIE HRZESEKEOBIEDH
Fig. 3 Operation principle of Aero-Hydraulics Gun (AHG)

@
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-y D
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®— E) ~T—
/4

(®Basin  @Filler ®Back wash equipment
@®Double guide plate ®Bubble @®Draft tube
@®Air chember

#4 P R RSB 2 R 3

Fig. 4 Intermittent aerated bio-contactor
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REREH & UTRRR CEFERET, HROEYHIL(LE
RBOFEBEEDEEENL, NobhdF o~ TRBRXE

Vol. 30 No. 2 (1986/10)

W7 7Y ¥o —~FEH 35




TeEBRC X - TS B L FETH
BHo TOFBER L TEAKFD7 v
= THERSEERMN, Fa—-T

Blower
ATt # #
X X 4

bd.

BEMCATTE U Ao B & i U Wi

@ﬂ:, 5}%32’1«60)'@?)60 leﬁ pump = V==

BEO A =X MEE 4 RiCRT

1
12 | y 4

.~

Lok, EME BKSHE RS
KED, TEM (~=p2) v
BENB, KR A =D 1A HRE

L, OB ERESEKE %, KiE

THCARKUEREYRBE LA L0

Thbo ZOBRESEKETIHG

T HRA IS IaA EH X ¢

T, BEOKEYEK L TEECIE
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EERIE, MHENE2EREL Kk
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WL, MBEREBBICL D, KieExRAENT, BK
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TAHZEIRLD, HMRBKOMEE MHROBERAKE (=

A AHAOFEE) #BRDBENTE D, BEM O =7 4

X, KEATMAEZBLTEVY A X BEZLNTESLZ

L&, BMAEBEY) oBMEEs A< 2h, BEEBCE

B EEMIERIS D W YOGS Do

3.2 1 BN E o
MIRBF R L EGRKSFRICIIRD L 5 BB as b

HB“TL\Z)O

1) EROEFBRIICEN, MABEKOHRE—BRSET
HUTHEKENE L, Db mh L NOTEBRGEBEN
REL D AUBHEREND. FR—EEs L TE
KENRLENZ LB I VX~ LD,

2) EFBKAHREA =7 ANOERIENTRE— D
B, N=D L ERTOMENEE L . —F, REBET
i, 2BAKMEERIC L D BELENREDN, ~=F
LW THMTUETE %,

3) EFBRKHR T, KOBIOERC L) A =D 10
BEFNCAIE Ui IEA L L, HEEv s+
7o, EHRICHBEREERLETH BN, BRBESHR
DEE, ~=7 LNEBERTHIREELBEED Y 5 v 7
E%, SEWMEOHEE REL, HEDRBIDIL
<, MUHENRDRWFIERS B,

3. 2 2 EEREBEOME
KREBO 7o~ v~ B SRICR T, RERTIL,

= LB b A 4L L, 3REARIKR, 1MirE

FERTIT 5 oo BUKIZIE 2-BBOKL, BEA Ry 70k

D, B¥ 775 7°L, TNFhONERBA~HHEINS. [

RATIXE1HELDE2, FIMALIBAHEL LT

b0 BORTCEREBOMHELR LI

3. 2. 3 ZEBREHLHE
ERE, FTHAR LERERO LB A, BREREE 7 >

Lake (Basin)

B5X

|
V4

(Grit chamber ) — L

Effluent
= o

Vv | E—
»e

(Sludge basin) (Continuous type)

SEREEO 72y — |
Fig. 5 Flow diagram of pilot plant

B 6 KR EBREEOMHEK
Table 6 Pilot plant design specification

Treatment method Intermittent type Continuous type

Reaction tank 3 tanks 1 tank

Tank structure 1mU X 4mHSS

Tank volume 4m3

Filler honeycomb 13 mm/cell

Filler volume 2.5m3 X1 tank

2.5 m3 x 3tanks

Aeration unit 200 mm¢ X 2 750 mm

Blower 0.4m?/min % 0.75 kW % 0.45kg/cm?2
B 1R EBEH
Table 7 Operating parameters
Parameters I )
g7
Flow rate 3.5m8/h

Aeration flow rate l 3.6 Nm3/hetank

Load/honeycomb 0.47~1.4m3/m3+h

Retention time 1~3 hr

o= 7HEROMEHR TR, RTETRTRTER
R THERR LT ONELR AR/~ I OWTERIIZ 7 v =
=7WER, BKEE, BEEE L, HKIEKE LUK
KOENE CUBIKE FBRCAT - 720 IR & X 0 ok
W7 ve=7WEREOLL L, FKkELUE 1EoMEK
T, OPTERIE EKEBRECE T 5 oo
3. 2 4 HEBRERLEE

IR R & B OVEBELE A T 5 72, BKEGH O R
HEL, BKEEYRD. P 6HRELARE LEKED
BifRE R Lo COMMD, BERER—ED Ltk b
&, MREXOBKENRE L LD BKFIELR BN T B,
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Fig. 7 Velocity curve in draft tube
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Fig. 8 NH4-N removal

BIKEBRNREELC DWTIRBTRICRT I A, Brk
Tk, 3IE—EDY A 7 VTCIRENERD EIN Do
WICHRE B 7 v 2= 7 HEZEDORERICD
WTDHEK A E SRR Ui MRBEDOFNENTAND
D, EFERICHRT, BRERKE - DIEREEAK
D, AYlEE OBEMES BARKEL hBhbEE2
15F (70
3. 2. 5 MRBRHFAOMEZIR
1) 7rye=7HREREORE
7 va=7WEROM(LIZ, KEAR HEERD, B
SE (FBHE), KEBSCX-TREAEDHR, KERTIL
BIRICRT L5 efERERL1ze FUKBEOELIL L 5

' Influent

R i Final effluent

< 10F ) — - — Removal 1100 <
}Ea f‘\,~/\ 5’5
E \ /\ ,__,/\‘ ' /\‘ / i N =
“ \ AN A VA g
05 VAV AY P £
“z (=

e Rt S ARty atal ! i TndoedY Ldndl
0% 7 8 9 SIS VR
Month

IR 7reE=T7HmE
Fig. 9 NH,-N observations

T T T T T
——— Influent
500 T Final effluent i
=
S
8
o
(@]
1 1 | 1 1
6 7 8 9 10 11
Month
BIOE RJUBE

Fig. 10 Odor observations

THERD0, FHREKEERR,
2) RRORE
BESBECOWNT, BUKEMEKOELE2EI0RCRL
oo BERRLCER, HFHEE, 18 MhURETLY, &
W, RREBETOI~60EMTH - 7ok, MhUEFER
X200 Bl B sE Ul BRBFITEES0. 9% Th - 7228,
SEEECIE, 70%B1ETH - 7o

3) BEHOKRE
BEASTRKIZE K IR \WT, BiFE k4
WHET AT, KCRRE DT BRNE b B
BEOBREEEBINEIICRE Uiz FOBRERITEIZRIC
RTX A, EEOWHMARE, FI3MOHD TIZ8S%LL
EDOBRERNES NI,

3. 3 THMERHEHEHHTCDONWT

HXIRCHBWT, HEXEALArhE, THMoOE
WEX, KECERIZEBNS, Lhl, BEEokixd
HHEEHR (BieroBah) ENTRY, 4, o
BT E M2 b5 LT L v /5T, BKIETO
THM®D % 5BEOLNIZIELAERWE LT, R
EREINEZTHMEZBRETX 55, THMBEEWE % KE
TEHNPEKABC T HRETH Y, SELED I
Thdhdo

LENE, BIERAEEIT - 2 BA0EKAETRIC KT
HTHM, &hicx vy, RRiEHEROAEATT - 72840

73.4% L BRI TH 57z

Vol. 30 No. 2 (1986/10)

M7 7y ¥y —HE#H 37




100000r Influent ' I l I I
——-=— Final effluent 100F 1
g 90f .
Z 10000F ] - & i
p \ / S nf 1
=] ®
ELW 1 '
, 1000 \ ; \ /\ \/ 1 §  sof .
E \ /\/ : | A g 40 First basin h
= \/ A ,ﬁ \ i < =-==---= Second basin
g ol B -\J \\/ 30+ —-~—-—Third basin 1
& 7
201 A
10F b
Wt 0 S S T R
Month Month
FNE BEOBE E12E EEHOREX
Fig. 11 Total number of algae Fig. 12 Algae removal
50 T T T T T T T
THMOIERIZOWT, REBo—H4H Keys )
tél:-va*- Ao ok O Raw water
3. 3 1 R BKOETR TR+ 5 ~ @ Settled water
THM E’ a0k @ Filtered water
Be)IKFRD FK, vhBok, FiEK O .
THM(THMinst : %> 7°V v ZEic$ ; a0k
TIRERINTWAS THM), THM & &
B BE(THMFP) iR b % 5813, 14K 10 :
iRTo &ZTW5 THMAERREE L,
hzl(a%& (1985@%) kc%‘o. g‘ ’ _‘% 0' 10, 10, 10, 11, 11 11 11 12, 12, 12, 12, ’ 1 1 1 1 2 2 2 2
0> 2T R O M ST A T AR B L 7 S VAU U TVa D T P ks A K e e Ve M e A
THME% W, F% T HMEAE Date
gi% 51§ﬁ, %?%Ei $13@ FA, K, K THMinst OERZEL
DIFRLEND LA L, SEO HM Fig. 13 Variation of instantaneous THM of Raw water, settled water, filtered
BEREIR, 3 CTR&EM S T\ 5 THMinst water
LE&END, . — .
FI13®H 545 & 5, FROTHM o o
B Th A, AT - 7otk o o Somet e ‘
Bokcix, THM2&mEh, BiFEs s O Filtered water
- P . . w0 1 (]
o BTLHRERZLALEDLT, W SR ‘
FRTRSE I RRSNEGC L2 |
Bo =) sk
BU4EDO THMERAETH B &, Kk &gl
& DEAEDZ M b BB THI25%bRE 20k
ENBH, BRBTRERERSh{ W ok ]
ENRbM D, ol e e
BBk TR, THM %D 7% A A A A A VA AT A ST AT
H& i)iﬁiéii’b%ﬁi, CM%EE&&E% Date
fibFic, BRICLHS5 Lt g1 B14E FUK TK KO THMFP fER21

BELHARD, BRIV E2 S 7w

wANEZ BB,

3.3. 2 AV, BREMR LT
HMDER

RIKFBROMEKICDONTA YV v, BIREER(GAC)

X % THMOERALKREBR AT - 1o

BISHEIC, FORR 7 u—v— FEFR L. 70—,
A, B2RFIaTF, ARINA Y v +ERIEM: RO,

Fig. 14 Variation of THM formation potential of raw water, settled water,

filtered water

BRINTERIBEMERNE D B & Uico BORTEMER DO LM
AL Thd. EREFHFEIROBY TH S,

F V'V HEAE 2mg/¢

BRTEHERFRFR  EeER

BroiRyEMEREREE LV=15m/h

38

M7 7Y Fo —HB#H

Vol. 30 No. 2 (1986/10)




sv=10 1/h
BREERES L=15m

BRI ARSI, BRINCIT 5 THMEBERKEY
Rllco COREDY, *V vEfC X3 THMOERSE
EEBD BN 72, THMOEIREMRIC L 52 BEE
&< L, ST UBEHR R /hoTLED, %
o, WEMRNRLARDE, AL YEHOTHMORE
DOFEPEL hHEBS ABN D ZHIREERCEEIN
TeIRAKFOEEEF SN, BEOKGEE & &k
MEINT, THMEERTAHZ LICL B EELZBNTH
B8,

IR, ARF], BRFlicki; s THMAERARE: BE
BRKEER Lice ZONNDS, &V vEfict 5 THME:
EREED SRR & BHE AR IEED SN AR - 72 THME
BEEC AT, EHEROBENENE 5/ kb %
TOBKEIZ, BIETAHLTHMIRKIT RN L
LETOBKEID LD K&EWe Zhiz, THM &V
THMBISESE D F 2, EERCEEINS NI Ex2RL
TWh,

Filtered water

Basin

’—[" Exhaust ozone
2

Ozone
Ozone

contact
basin

)G

—| L Process A

Granular activated
carbon filter (GAC)

WX

—| L Process B

Granular activated
carbon filter (GAC)

E15E HBREE 7 o—v~}
Fig. 15 Flow diagram of pilot plant

SN, BEOBERLELTT ) &K
TREDOWT, 4V, EREERT &
% THMERDOBREHT DWW TR 228,
FHERAB LT RWEESR, Vv,
EMEROBID 7 m & RITDWTIE, &%
DD D fz\,

9 U

AR TiZ, BWlLuwik, Rekhkigb
CELT, Effo—#r@nrtsce s
o2l BWLWwK, BeikiEy,
FD D DEEMBENOREIIE, KE
FHERENY TR, KAE2 -7 ~12
Lo TCLRBOBREE - TR, Yt
LEFEDHIEET, FIREReED
TRy, SBEL, BWLWK, Rk
KED DD ERL T X - WFHET
Hbo

(&)

1) E&E: W ULNWKDKICOWT, B
UWKBFZE& R (1985)

2) EBERA : KEHFBFVol. 8, No. 11

(1985)

3) FRTEEM : AMLEHH Vol. 26, No. 8
(1985)

4) BRI - KOBEEHT Vol. 26, No. 8
(1985)

5) USEPA &, EWRREEZR: [Heks
U Nm 2 2 NERERRE
&, p. 11 (1985)

6) FH7 7Y T~ Vol. 29, No. 1
(1985/3)

QO Filtered water (FLT)
e ” +0s3
(0] " +GAC
30k Qo ” +03:+GAC _
=
=
2
20F
z
=
=
=
10
160 260 360 4(‘)() 560 6(‘)0 7‘00 860 9(1)0 1 (;00
Treated water volume  (m')
#16 K, TFK+0s, FK+GAC, FK+O03+GAC IZi1F % THMinst
EIBKE & DR
Fig. 16 Relationship with instantaneous THM and treated water volume in
FLT, FLT+4Os, FLT+GAC, FLT+03+GAC
100 ' ' ' ' Keys T :
O Filtered water (FLT)
Process A Filtered © ” +03
_ L » B QO ” +GAC
i L n A (] ” +03+GAC
%)
2 L j
o 50F
=
=
I
3
1 1 1 1 1 1 1 1 L
100 200 300 400 500 600 700 800 900 1000
Treated water volume  (m)
FITEA FK, FK+O0s, FK+GAC, {FK+03+GAC c i1 3 THMFP &
BEKEOEIR
Fig. 17 Relationship with THM formation potential and treated water volume
in FLT, FLT+03, FLT4+GAC, FLT+03+GAC
Vol. 30 No. 2 (1986/10) W7 7 v Fo—H#

39




T AKROEREZLSEWOREER

Air Stripping Equipment for Removal of Volatile
Organics from Ground Water

GO FHEH LR
g W R B
Kazushige Hinokiyama

Ei S = S N
Tokuhiro Fujii

Recently, some ground water supplies have been contaminated with a variety of organic
substances, especially several chlorinated hydrocarbon solvents such as trichloroethylene,

tetrachloroethylene and 1,1,1-trichloroethane.

Many of these organic substances are volatile

relatively, so the removal by the air stripping method is sometimes effective.

This presentation will describe the basic air stripping principles and the results of air
stripping plant operation programs with a newly developed high efficiency removal system
by Shinko-Pfaudler Company which has long experience in the field of gas adsorption techno-

logy.
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Fig. 1 Pilot air stripping system flow for the chlorinated hydrocarbon solvents removal
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Table 2 Standard equipment design criteria for the chlorinated hydrocarbon solvents
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by air stripping -
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