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-The photo’ shows the monochloroacetxc acid plant that
we supplied: to :Denak Co., Ltd in Nishi Kubxkx-gun,
‘Nugata Prefecture, Monochloroacetlc acid is ‘one: of the
. important ‘intermediate materials for fine of special che-
‘mical” products such. as agricultural and pharmaceutical
chemicals, dyestuff, etc. The plant consists of many
glasteel equipment and piping, and the capacity of this
plant is’ 20,000tons per year. Half of the products are.
exported, and it is éstimated that the products are expected
to meet all the demands in Japan in the future.

£ o s s e e

-

I3
¢
:
>
H
5
[
%
if
£



XL DONRD D, KRR

BIST0EE [REHES | g
—HEMESEBORRENROBE =

The Present Status and Future Prospects
of Membrane Separation Processes

BOREN A T8

AR B B
Prof. Dr.

Haruhiko Ohya
W& - BIRERRAL
T B B B

Tetsuzi Kondo

This paper summarizes the lecture delivered by prof. Dr. H. Ohya of Yokohama
National University at the 30 th anniversary of our foundation. In this article,

he gives an outline of membrane separation processes.

‘Especially, history,

principle, market, membrane structure, and problems are descrlbed In addition,
as one example of future membrane separation processes, C. E. L. S. S (Closed
Ecological Life Support System) is also described..:- o :
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Table 1 Driving forces vs. osmosis and dialysis!)
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Table 2 Market size of membrane processes in the world®

. j Market
Process/Concept  Materials Passed Driving Force Material Retained — Size®
. {$ million/yr)
Microfiltration Water and  Pressure. Suspended Material 150
Dissolved Difference (silica. bacteria,
: Water  SPeEClES typically 10 etc.). Variable'
Microporous  membrang psi particle.size
cutoffs
Dialysis Ions and Low- Concentration Dissolved and Sus- 200
. molecular-  Difference pended Material
Feed Purified o |
steam  weight with molecular
Diprrities B Dialysate feed organics Weight > 1000
Dialysis  menibrane
(urea. etc.)
Electrodialysis - Ions ~ Voltage, All Nonionic and 35
typically 1 Macro-molecular
Concentrat .
s to 2V/cell species
LDroduct .
pair
Feed
Reverse Osmosis Water Pressure " Virtually all Sus- 100
s«}zj water Conaentrate Difference,  pended and Dis-
i typically solved Material
Waler
100 to 800 ’
Semiperimeable membrane .
psi
Ultrafiltration Water and  Pressure ~  Biologicals,Colloids, 50
o a  Salts Difference, and Macromole-
Lt *
B Vter ) typically cules. Variable
U emibrene 10 to 100 molecular weight
psi : cutoffs
Gas Separation Gases and Pressure Membrane-imper-  10-15
L Vapors Difference, meable Gases and
Feed s :
‘L{‘:};:E: aa 1 to 100 Vapors
< il
Semipermeadle  menbrane Las atm

a Use of. membranes in electrodes is estlmated at $ 10 mllhon and in controlled-

release devices at more than $ 100 million armually Source: H. K. Lonsdale
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Table 3 Structure and function of membranes®

Structure Usage Mechanism
Porous Microfiltration =~ - . Sieve Filtration
Uncharged 1 U.ltraffltratxon Affinity with membrane
Megmbrane I Dialysis materials and solvents or
Reverse Osmosis solutes
Non Porous  Barrier (for wrapping) Solution and Diffusion
Porous Ultrafiltration’ Sieve Filtration
‘ Dialysis ' -~ Donnan Exclusion
' i T Reverse Osmosis
Charged ‘ Mosaic Membrane (for
Membrane . Piezo Dialysis)
Ton Exchange Membrane - . I
. Dlaphragm for : d
Non Porous” EIectxolysxs Donnan Exclusion
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30 Years’ Progress of Process Equipment Division
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Recenf Firing Techmques
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Haruhiko Kuwahara

: On the occas1on of the 30th anmversary of the founding our company,
th1s is to 1ntroduce our glass fmng techmques
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| Characteristic of Surface Treated Metal uﬁ.d' G;Iu'ss" |

CTHERS  wEERE
Haruji Takahashi ‘

This paper outlines the fundamental characteristics such as physical properties,
chemical composition and mechanical properties of electropolished stainless steel

surfaces.

It also, .introduces corrosion resistance and physical properties of a silver ion

exchanged glass surface.
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Table 1 Results of measurec_i residual stress by X Ray

S Residual stress (kg/mm2)
Surface treatment Parallel in line At 90° to
with buffing buffing

$150 29.6 —40.6

#1504+ A CD 9.6 —43.7
150+ E P2 —10.5 —19.5
#320 : 11.8 —39.1

320+ AC — 6.8 —63.5
$320+EP — 7.5 —22.5

(NOTES] 1) Pickling

Bt REL B 1 RER T

$150% X 04320 7 DA, 7 BRFATAEE TF 38
DEERTIRRL, 7 OBBRAVNE L B Linhi vz
DEIANEL ML mBERERT Fo 7 TBELALLD
% X DRSS D\ IEMEHET 5 L REBIVES RAE
THREIND LD CBRERIRS T 5. BICEREL
FEBEYELA BETH OIS TEREHT 2 -T
W3, INBOBEEMRISTISHEEZIN P, FEhikx
LLREWFEL 52 5RERRFTH B,

1.3.3. HERmOHL N

BGEEC S 5 EF20FIREFMEHS 5 W idoFMiH
REFAL TW s BRED T FR o FRENTR LD
FNE—Fh 5 TN D, FN X EREEICIEEI
DEIANMFE—F DUTH /AL THL I B ik
Bo ZOBWENMAN L\ b B, Ykt TIXEEFIET A%
BERERCHLTED L 5t tEd F- T 5045
L7

LN EMARIESE Y AW C, TEBEEECHK, 77
Y VELVRF VY ES T~ SR B X B E OB
AYEIRCET. SUS30M & SUS316ETESUS
304D F KX e EMAERTER CH 52, WO
BL AT PIBEC N TERHEOEMAII NI kb, &
NHDZ L RFBEEICEY < —HRME5E 5 ELS B

2) Electro polishing

DERREGECHEL GEX D LDELEZDBNS,

%2 % ZHANEEE GUEROEESC)
Table 2 Result of measured contact angle (28°C)
(Unit=Degree)

Contact angle .

Surface

treatment SUS 804

Rmax | Pure Styrene | Rmax | Pure Styrene
() water Glyce"""‘*monorner () water [CICeringl o omer

$150 3.8 | 115.6 | 104.5 33.3 3.3 {109.5 | 105.5 32.2
$150+ E.P 2.0 74.1 |-68.2 11.0 1.9 48.3 46.0 15.5

SUS 318

#320 18 {uz2 |1028 43.3 13 90.0 91.5 34.7
0.9 | 85.0 52.5 13.0

$320+4EP | 1.0 | 80.2 | 75.7 | 16.5

#400 0.9 | 91.6 | 93.8 | 32.5 0.8 | 79.0 | 78.1 | 27.3

$400+EP 0.8 80.6 63.7 13.2 0.8 67.0 617 12.8

GL 0.9 7.0 | 15.0 [Untletal - - -
measure
- (NOTES) 1) Unable to measure because solvents diffused too quickly on surface of glass.
1.3.4) HIEAZRORERER

TR (RFTE  H~C SRBEOK X M B
EFBBMECLBe Lichio TERSN BRELLEED

18 . - W7 YRS

— B
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Table 3 Corrosion resistance of treated and not treated glass
surfaces. (Unit:mm/Yr)
i\Specimen Glass A . Glass B
om Condition \ lt\rI:;t'e g | treated Eg:t od | treated
§ &
75 AR BB AgD H.0, B.P (V.P) 0.091{ 0.011 | 0.39 { 0.012
Sy ZQ% HC¢,B.P (V.P) ,0.109 | 0.0688 | 0.193 | 0.074
Fig. 6 _ 20% HNpa, B.P (V.P) 0.023 | 0.010 — —_—
Ag*polarization on surface 30% HzS04,B.P (I.P) | 0.069 | 0.052 — _
treated glass 709% HsPO4, B.P(L.P) | 0.268| 0.186 —_ _
1N NaOH, 80°C (L, P) 0.336 | 0.343 |.0.726 | 0.719
20 o . SE7 7Y P —HE No. 1 (1985/3)
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£ 4R BEOHERBLUEASH
‘Table4 Composition and conditions of PVC polymerization -

Polyme- | VC: Water Speed of Speed of agitation
rization (BPOz;d/c{}Eon (PV. Aasd/d\i]tcion Te“égg;mfe —‘([‘IiIf?f . speed.
condition | - (Ratio) (%) %) (r.pm) .

I 1:1 0.5 2.5 55~60 7 7 400

I 1:1.5 0.5 2.0 ” s 2

i 1:1.6 0.5 0.5 ” ’ p

Remark PVA : Degree of polymerization 2,000 saponification value 88

5 R RELUEST AT A= ONERBRER
Table 5 Result of adhesion test of treated glass with PVC
Condition Polyme-
of poly- Type of lining glass | rization Test result,
merization cycle
. Glass B 10 XRH D, Glass B, [URFENCE RLAE
| Glass B-1(Treated) Glass B~1, IorcftE BEAS
; , 4 | BRBY, Gl B, SHRECE B AH
Glass B-1, iZfia&Ewd
. ) L, | BBBY, Class B, SBFEICK BN
Glass B-1, iz & EMEET
Glass A RH D, Glass A IKEALIEL D fFEfEMA,
i 23 REME7 vy 73R, RE RN E
Glass A-1(Treated) Glass A-1, B ISR, TIBRHEER
Glass A PEHY, Glass A, BEUELYH FE
i 28 fHE="w v 73K, WﬁTﬁﬁﬁ%K
Glass B-1 (Treated) Glass B- 1 EA24EJ: D ﬁﬁﬁﬁﬁﬁ?ﬁ H jj/_]\
Glass A FRH Y, Glass' A, EEL12EKXDME, HWEH
hid Glass A-1(Treated) 23 LWL bhblc o T7 vy 73R, BIRME, A8 h
: Glass B~1(Treated) K, fEERE Glass A>Glass A-1=>Glass B-1
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Mixing Technology

ETHEEER BN (LTHERERR
W& ® E

“Yukimichi Okamoto

Although a m1x1ng vessel is a rather simple equipment, it is used for a variety
of operations. So, the mixing technology could be defined as an engineering
method of various chemical processes using mixing vessels.

In this paper, the mixing technology is outlined through its classification into
three categories, that is, flow and basic characteristics, operational characteris-

tics, and application to chemical processes.

operations are also represented.
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Table 1 An example of chemical reaction system

Reaction

A+ B—C—'D + 4H (exothermic)

A: " reactant (organic liquid, slightly soluble to water)

B: reactant (gas)

C : catalyst (soluble in water, insoluble to liquid A)

D : product (soluble in water, insoluble to liquid A)
Note

« Reaction in water phase.

» Continuous vessel type reactor, under constant tempe-

rature and pressure.
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« circulation ~ distribution ii) Decision of Re-
| ii) Power i1) Heat Transfer quired Performa-
« power number, « jacket nce

B2 R BEHESNOME

Table 2 Classification of mixing techrology

" Mixing Technology

1. Flow and Basic
Characteristics

3. Application to
Processes

2. Operational
Characteristics

i) Mixing
* mixing time

i) Flow Pattern
« Jaminar and
turbulent

i) Analysis to

Operations
(see left)

« residence time

iii) Pumping « coil or internals e property data

« flow number  iii) Solid Suspension  * reaction kinetics
» off-bottom

» uniform suspen-

iv) Shear « mass balance

» equivalent shear « heat balance
« transfer rate

« test data

rate (laminar) sion

« turbulent shear + fluidization

head » mass transfer  iii) Basic Design
v) Baffle Effect iv) Liquid Disper- « mixing vessel
vi)} Others sion « utilities

« uniform disper- iv) Evaluation of
sion Efficiencies
« droplet size v) Design Check
« mass transfer,
ke
v) Gas Dispersion
« flooding point
« aspiration point
« gas hold-up
« mass transfer,
bua |
» power decrease
vi) Others
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Table 3 Rate analysis of reaction process

1 Reactxon rate in water phase

A+B“—*D

L2
AD) (A (BI- 11D

2. Mass transfer rate

LA — gy by ag (AT —CAY)

B8] by by ag (BB
3. Operatmnal characteristics

ky aLL—func (agitating conditions, related propertles,

ratio of feed rates A and water)
kl, agr=func. (agltatmg conditions, related properties,
' feed rate -of gas B) '

4. Overall reaction rate

Mass balance equations to be solved

dEAJ L) = ki @ AT —CAD — szA]EB]+k1EDJ '
A

Hrasid .
kg, anLEB]* EB]) szAIB]+k1EDJ
-8 _

eresid

4Dy _
T—szA] Bl —

dEBJ

EDI~PL =0

esui
Solution
EDj func. (CAY*, (BJ*, &4, ks, Oresid, $w krarr, 9w
krag) .
‘5. Heat balance
Q= Vow(D]
- 9rgsid
=UAAT.
6. Performace required .
Oresid, kp ary, kragr, UA: decided above

«4H4-Feed enthalpy—Effluence enthalpy

Note: 1) Prevent liquid A from emulsification, upper
limit of &5 az; is given

2) Uniform dispersion of liquid A

3) No flooding of gas B

4) No short passing of water phase feed

7. Nomenclature

A heat transfer area, %: reaction rate constant, Rra:
capacity coefficient of mass transfer, 4H;: reaction heat,
'Q: heat, & time, 47 : temperature difference, U: heat
transter coefficient, V': effective reactor volume, ¢y :
volume fractignv'of‘ water phase, Orgsid : mean residence
time,  J: concentration, { J*: solubility, gz: gas-
liquid, 7 : liquid"liqu1d .

ks @Zmﬁ%ﬁfﬁ %HX%% %J% Lz Er“iunfé‘ & Fﬁﬁxﬂ%
ENB,e- :

mu,ﬁm%#mﬁﬁénta?nm Eﬁﬁﬁ&éﬁ
B BB AR D B SEBE AR E Do EHinkE
DRI TIiL A D PR & B O WIHE
CELWAL, RSGMckd s A, BOKMEEECA),
(B) & BERBREDEN D, MR I B ADVERS
YD ki arr & H AGEICET D B O RIREED kr agr
WEDo TNDOEBEMENL, MPLELT TR, BE
TR A DL, »AEBINTI S X BOREIC S EKE
Tho LchinT, BEROBERGIIEARY X BOMEER
FIACAT 2 BHEFIE & &0 TRES NS, '

- AR, SRR, AERMREE

20—

\

\{ Emulsiﬂ'cation

kracr
requived

-~ —

Operable
mnge

—
— —

is
E V\V“NV
N
N

S
] .
. k; a;; :requived
3 b \ Vi
S
=,
: é Design
point
\
i \\ ‘ Min. power for
05— - \V liquid dispersion
S—

S~ —

—
—
——

~ Flboding
~

(\\
| | ' ! |
055 ) 15 2.0

Vessel dia.
[ 1 | |
40 20 1.0 0.5 0.3

Vessel height

B1HE HEOTREERMEEE RGN
Fig. 1 Operable range and design point for dispersions

B3R LFEOBRE IR LFOFRICL » TER L
'ﬁj\’cz’bbo Z @ﬁﬁﬁ@&ﬁi’bki, Y%’Zﬂﬁfﬁ ﬁresid @EVL‘R%&%
»5EGERGETRIGS BN, EERE WSEBEDY 7
ENET IR ERDDBFHTEIN TS0, KB
kiﬁ%@}iméﬁﬁ?é DCALBEIRFSERE (Oresia), ¥
BYERE (kr arr, bz acr, U4) & L OEREBEOMHEE FR%
FT. ZOBICL ) LROKISOEERTH, Kk, &
B, 7AW, BEOWTNTHDIEHMTE, 0¥
WIS U B iR e D IR 58 & BB RMEEEE O REMTTRE
B EBEAYF - 7R T LORE, FHE7 =& 0B
et I O MR B U TR T R € R O — KIS
BEDBND,

RN TGO ERFIIATOND o BRI, DEE
TEDES % HM L, HAHEORXELKS, Az, BRE
RS IR ARIPEEOERCER L T~
BNy 7VOMBEDLRELT S, MRELESOLEE
% TESHERE L BAB HOBRERDS &, F1RDOX
5 IR RIERTRERR L BET R 2 1650 BoBMREOHERE,
fDERMERE, BiEOTRME, BELOREREEERL

T, ERD, MELER, EASIO BEEAEET

B0 95 LTHRDDLNILEEMRRCOWT, BHE, £
TRt E S ROBIELOMEN W L X HERT D, IHIC
RIGERE bV B#EL 7' v 2 AEHROFRL ML, HED
FMOF B EHT 5.

BER7a e A~DISAOEK TS B, BERORKIGIZL
TLLEROBID L ) CHEITT & 201 Tkl SEDF

24 o o TR T R

~ 5 ' Vol. 29 No. 1 (1985/3)

U




- L Th B AR,

CAMCRERE Lit, 51O 5 RBETEER

THENWIL A =TEIELZETHY, TOBRERTRERD .

OB X D8 LR Et S A kD B L CEEAR T
ThHHIEHNT B Z L ThBo FRIH T ENIE, &K
BB E R BRI & > THERT 5 & & TR
Thbo BIERA Y F EMBDBIELONT, REFTLLI &
THEBNDEL DTS BEEL O L RN DT X
WD ThD. bbdA, TOM, Mz THEL WD EEN
ABDT, HERELXELTIML, £OBAPIDOKESE
BT H TR RS A /oD 2 L LB B,
¥, HOBEFMCKETE 7 e e XEHE &G
BOREHTVEEL TR Z BTGB THLSH I LRSS
PNBIETTH D, ZUL, BIXRTRITBORKGEELZHR
S e RNREEMEEEA S R & » THHRRENS, 2
0, EEERENEE S ATIEEBRGENFETER N
EWHZ LB, RF%E ErhE, RELR# EEL
#, EEXFIRABCREINDIXTTEY, 1o, ER
DMHBEDLEDOHLLBEIND X T THLD, HiLSHEH
HRREO DR, ZORERBBCEMOBAIWLELT
60u®l§&¥§ki6&%bﬁﬁﬁ£¢kﬁmﬂéo
3. YHHUHATRRTOEBN

RETILHB) I X OEBRME & BB ¥ % KERHT
HOWNEEZEEL LTRNT 5o

31 ?@k;@%ﬁ%ﬁ

1) BHERDOI/YZIVZ
E%Eﬁ@ﬁ#fmaa%@ﬁu77/x@¢§&§%
FRTHZLEEZV. BRI~ IV - VRYBL R
V2 —BIEOWCEHRE(NRe)E 7Y 75 ¥ XADBEMR
ARSI R TH Do 7V T 7 ¥ ANDBENTERS &
B ER OB < B e KEDY DIEREROBERS
R 7 v DB L BERED SRS
EOWTHRAUERASL D LEL BN,

D EBBEORE

 BRAD A WEERAORNEBER COEMEIAL ED

| BEEYTHAIRHNTAMBE LT, FhEFhOED

BARHMENEL BRE T2 HENRDD, BEIEIEXY Ry
B v-7B(U~-TROEW), 77VF7~BEon
T, Bihsk N, LIBERRR 20 AP UIAERTH D, 7
DRBCEAT D Re B TOBRFRELNEEL 2HNE
Wo ARIDOHF TR —~ +BO—FETH DNV~ 7BOEBBE
TOEPC LAE T 5,

3 ELHEROFT - e
ﬂﬁﬁﬁmm%ﬁ&ﬁﬁ%#%hBﬁéouﬂa@ﬁ%

Enbl) 5 ETEART /R 2R B B & IR R D

e Ny/ Ny ThBo B 4BRIIE 4 DEREICDOWNT N/ N,

DHEEREENERTH 5, EAECERERTRENT)

DB TERE D & U CRIB T2 425D 5 DICEFRT
bB, 727, TNREREOBEOCEHMERE LT OHN
S INEMIT, %ﬁmgrbti5Kﬁﬁ@ﬁ%§?éo

4 Ny TLVHMBRESEEOBAERE
ELYERECOERENE A » 7V DELECH LB TS 5o
sy 7 VBRI RS A AR S BB X 5 T
BRIy TVREECRB L oS Do Sy 7 VDER

et

Heat transfer
ot— by ribbon
(Nagata et.all)

NuJ Pri/sViso2 Rgf3

L
!

§
S
N
K

N

X 1 L ] l 1 1 | ‘ 1.
800}
600(—

400F—

N, Re

Power
2001— O Ribbon
® Screw

L A R B
) 5 10° 2 5 107 2

Clearance | Vessel dia. [—]

L B2l BRI CERCNTIEEED VT T ROER

Fig. 2 Effects of impeller-wall clearance on power and heat
{ransfer

1
~ 100F— \ ‘ /
d, Ribbon & wzth ‘Baffles
® \ ~_ _‘\ wzthout Baffles
E: o ~Loob \-\ Pf:zudlm
g
8
S
0
=
N
S
g
N
8
E
< -
without Baffles =~
ol 1 | | ]
U B 10 : 10° . 10° - 10t

B3 BEMOBIHLEARE

Fig. 3 Power number and mixing time in transition region
%%%?5Eﬁabf,awa@%@%%&ﬁméﬁﬁm
bBHo WERDIEIMT X 5 FEERBFIBAITRD H L% i
Sy T VEBMUTE LR X RS, BB A ER LS
wRE DA TO Sy 7 VEBNIBACERE Y RITT,
L EEDH I I EDE O BB DR & % KT
LTWAZ Ll bo, UitDLHRROBNHERLZ OB
A HEEELIcbDTh Do SREEHTOBYEOE T
EFOBNEMTHEET BN LIEABCERDBENS
W, AHEOBHDOLEBHENE &3 5. R, BET
HRHPEC & 5 HAMBORS & TR & 2 HHWBOR -
X2oWEsETHE, BSRERTLIOIE r& dDHE
CERWFEBE S B0 & DI AR RO i TELI T
by BHRTED, 0 I1XE<xOBROEN & HIROBMR

Vol. 29 No. 1 (1985/3) -

W7 7y ¥y -5 - 25



Retreat angle [ deg]

, éao 60 30 0o -
[ I | | oo |
sl - ® Retreated Disc turbine _
O Pitched
A .
- Curved disc
) turbine
~
i 3 Plaudler N
ZQ
L Pitched paddle
2 Brumagin T
Axial- flow
u impeller i 'Pra[}éller
N I S D Tt R

R
" Pitch angle [deg] '

B4R ZEERED Np/N,
Fig. 4 .Np/N, of various turbulent impellers

E5H
o HEROBIE
. 1 FEEHRERE
. DREDHED
® : | #HE8
. Fig. 5
. Correlation of
power availabi-
| | - lity and agita-
5 1 2 S0 % % 10 ¢ing energy
Agilating energy vatio, & [~] ratio

L ->THREDDOT, HAOBROBHENERLMD X 2T
N, ZREENECOBHINEANRBE THEETE S,
BRI 2 B XNz,

3.2 BEEH

D E # v
FEUI R —~BRORBIETH D, BHCHROBENHEEY
HEEFTHEEND L I, —F, ZoEBRCIEIFET

Power availablity, ¥ [—]
o = -
[=2) OO =1
[
*e
.
1

(=3
'
I
L]
]
!

I
o

BHERFIRG 5. HEBROBE A & ) EHCTMEL X -

DEThE, ETRERGU THEEERN L W EMic b, &
N OIBCESICOTINAOEREE T v 7'y 8 &ERL
7eo TO7 R Y7 MIBEOMEMEH CH VL TH
ELIciR L A EOBPECHATRETSH Y, Y+ 7 v T,
ANV, (BEVE/Sy 7V ORTECEGRENHETE S, B
ELO7r 79 MIBEBTORPRBICA - Tnb, £
OHHBIEE 4 RTTRT.

2 BEBR

A7) —DRBIREBIZF DM L BRI X » TAIBICE
t3%, BEORERAOESIZ, BFOEBEELENEL
BHHEHWR 7 ) ~BECEWGHEE %R ET5. Mo
BRER 7V ~CRREBEEREL L CoEENRREB N5,
ZOBEOBEVEERBECEER TOBEMCEL D, —F
BIEREEOAZENHFEBER 7Y —ik, BEEELETC

201
ol Settled slurry layer
10—
05—
~
8
&
& 021
S
g / s{urry layer
5 0.1— /
2 _/
- 005 /
) E6M
! / Charge 60¢ HREAZ )
s : arge DNk r v s
0:021- - S{u;{ry 20vol % Fig. 6
_ Fluidization
001% l | 1 | torque of high-
50 100 200 500 concentration
Impeller speed [R] M] slurry

R, TR TE, WMBIE, L Ok L ToEEE
Yo H6RUE, MBMEORIBTORPEME & HHE V2
DEREAB LR TS Y, HEARE X7 U ¥ X HMED
BB WBIME L\~ 5 BEBITONTIE, WHEDRERE L BME
DEMVEEREGHLTZ LR L ) ERMAHIBATRET 7t
B0, eXT)YRDOTREFETHAZLIZEEL WL 5T
5%

B B U2 BEOBRER CTHE T & I ERRR
ETH Do B, TLMEEEE5cm/seck] kokrF #E—ic
BBTAHZLIZEELRETH Y, MWTFOMGEERED
ITNEERD, Thbb, BRESERERDLELEFN
v ZORMECE T 5 EENRE W —EEEERD T
L7ze COBEORBHEL, HHEOBBENTR K
FT5 AR, HEELEBRLEKET %,

3 HHR '

MECRERER T BT 588, Pl b SEEIR

RECHERBE T H2FREHIET D EREF Ly,
BTHIE4«DBROBEBHEC DONTZDOLRELTFID

DTHY, FEOBAEN. 5L 1R, BIESEEE

BB 2, BESBESLEDOBEAHERCIZ TV ok EWE
REERBEIENTH Do B, BUEESEEREIERED 2 7 ~
VT o TEEEL, BN ERBEOBEERE b, UL, =

FMBNTIC & - T 5 & L SERECH b, %, EE
RS ENABRT TS, BAREL ) OB ks

TAHRERDRr — 7 v TEEX, BEOEBOBIEE W)
BETrePReflcd 5,

4 KHER

BSEMC L ERBERE W ISR T, AR
ErLoFD TRIRESTHY, EBEFR « c—VF7T
v TORFREEE LTHbNS, RERIIBSROBHE
TR & O A BINEREERC B bR, BRAK, 7v

26 ' - BT Ty ¥y R

Vol. 29 No. 1 (1985/3)



B4R BERES 9T L0HT

Table 4 Output of heat transfer compu_tation

OVER ALL HEAT TRANSFER C'OEFFICTENT.OF AGITATED VESSEL

DATE 1985. 1. 30

¢E. or O. No. “EXAMPLE (VESSEL)

'(SKELTONY' I.D. 4.65 (m)
LIQUID DEPTH 6.7 Cm))
BAFFLE WIDTH, w/D : 13 )

|

—

=y

I o

23
LE]

WALL THICKNESS

: SUS 304.003+SM 50B. 05 (m]

{JACKET)

TYPE SPIRAL BAFFLE

AREA 100 (m2)
JACKET I.D. 4.85 (m]
BAFFLE PITCH 5 (m]
BAFFLE-WALL GAP .002 (mJ
FLOW PATHS 1 C(WAYS]

{INTERNAL COIL>

U TYPE VERTICAL BAFFLE
= AREA 149 Cm?2)
= y TUBE O.D. 2163 ()
TUBE THICK. SUS304 ;- .0082  (m)
No. OF COILS 10
FLOW PATHS 2 (WAYS)
(FLOW RATE) TUBE LENGTH 22 Cm/coil)
JACKET SIDE 200 C(m®/hr)
COIL SIDE 350 (m3/hr)
{AGITATOR) ’
ROTATING SPEED 60 CRPMJ
TYPE FLAT PF. TURBINE TURBINE
SPAN (m) 2.6 2 2
No. OF BLADES 3 6 6
BLADE WIDTH (m) 4 4 .4
PITCH Cdeg) 90 45 45
RETREAT (deg] 50 0 0
IMP. HEIGHT  (m) 4 3.2 5.2
(FLUID PROPERTIES)
TEMP. PHASE DENS. VIS. SPEC. HEAT HEAT CONDUCT.
. G0y -] Ckg/m3] (P Ckeal /kg+°C] Ckeal/mehr+°C]
TANK . 80 LIQ. - 650 5 6 15
JACKET : 35 LIQ. 994 .696 .997 .533
COIL . LIQ. 994 - .696 .997 533
(RESULTS)
JACKET SIDE COIL SIDE ‘
TANK LIQUID FILM hji =1010 hco =1450 Ckeal/m2+hr+°CJ
TANK LIQUID SCALE : hjis =— heos =— Ckeal /m2+hr+°C)
TANK or TUBE WALL: hjw =740 hew =1710 Ckeal /m2+hr+°C3
H. T. MEDIA SCALE hjos =2500 heis =2500 Ckeal /m2+hr+°CJ
H. T. MEDIA FILM hjo =2390 hei —=3660 Ckeal/m?+hr+°CJ
OVER-ALL U : Uj =817 Uc =494 Ckeal/m2ehr+°C)
FLUID VELOCITY : . Vi =.805 Ve =1.55 Cm/sec] .
PRESSURE LOSS 4Pj=.241 4Pc =.458 (Kg/cm?]
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Fig.‘7 Liquid-Liquid dispersion by several agitator systems
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Vibration of Agitator

ETHIES DO BHAm
B XK E

Tadashi Enomoto

The vibration of agitators and baffles which are the main parts of reactors, give various

kinds of damages to the reactors.

This paper describes the factors of vibrations occuring on these agitatoré and baffles
and the examples of resonance phenomena etc., and discusses the smgularxtles of vibration

in liquid.

BHEOTERS BT A BEME RS L Uy 7 VDR
B, EMEEZBcEADOS A ~TEE2 D, KFFTIL,
BB LUy 7 VORBIFEE ST H5ERICDOWT
FEAL, i, HRBEKSOEREREOAZERNS, BF
R HIREI DR EMEH R L 720
1. ¥ Z H = '

WA A O A S A BRL, HHEL <y T
DA X DB A DHPRENTIRETH Do

ERE OB, T2 BENKELI % HD 5B,

1) RO EEL b BRI e (L

TLEHEHEE D)
2) WHEOTEL b EAE AR - TR (D,L
TTE#EMEE )

WATERED AT D% Ld B LEERERL, BZELE
¥FCOEEENRE WA — =Y FEITH Y, —RICIRE)
DFELRPTWERETH D, TNRK L, TEENEIE
HOERER /7 /v L DEiEHAL, LR EREE 2T
TIURET, SREND DA — =Y IpEW e, iR
NOMERRE TS Z LD,

b L, EHEOEFEEHIMBATHDBETIEX
EhEL S,

D fﬁ—ﬁWVPWiD@mﬁnﬁiwﬁ%

i) WEIMOBEE

i) FEEELSER L OCERESEORE

iv) PR TR

PR WS EMEL, S0 OIRBIEEET B\ As, IR
HESOREAFREAGIETS L5, HOOEZEELED -
Twbo LML, ETIREHNER L Oy 7 VORI
LR, ZHAELTHD, BEHOTHNE LSS B,

¥, EREEORPBELTL, BRI V/srx74=>
FEIKFEAR OBENC OWT | D RRRT WA DTE
FREEV =\, '

2. #ﬁ%@ﬁﬁ%i@%l

B Rt OEENT ST AT (= /7%7@%%T
3o BEO L Y, EHEER, GLRomgT, 797
BHVRRAZ AP FRAOHEXXFINIBETH D, %
Fo, EPICIRRE 4 O BRI BEHEMREET 5 D5y 7 v

, TEmoOARE

Reducer
H I .
Coupling ' M
Bearing ’

Mechanical seal

- Finger baffle

Praudler type
agitator

R dihil ANy
Fig. 1 Standard type reactor

RHRBINT WD ZOEHBIELKL Z & DT ERNWA
o ZNVOFEEN, HHERORED 1 20ERE LS.

BHE SR CEET AR, MBIy T
CHEZEL, THEAAREIAEVEL, FTOMmEhREELL
TEHECERL, EHE D, YiETE, ZOXEHT

Vol. 29 No. 1 (1985/3)

MR 7o ¥ T —HHR 2¢



2.0

#®2H
EEIRHERE
24

Fig. 2
! Fluctuating
0.5 : . lateral load

100 120 M0 160180  coefficient a

Shaft speed (. g'pm)

« (=)

%7 ST VEFADHKE L BB BT AEEIREES
L, 18kLVORRT — 2OEEND, BHTVI~—
ZNTERMT TERAL, RIRE R X OCEEERED
HBE7—~ 22 LTHWTWS, BT, TEEEERSL T,
CNEXETARERCOWCERCHEL N 5,

2.1, EEMEFE -

WE, ERE A vEdE L, BiEen, FREHERET
M7 ETEEL. 1ROBAERTHHEOHIE, R/%
vd 0ESEMoES A EBT S —o0f T R TRE
BB ETIE,

T=rid ' ' @
=2
W Ri 0FHEER & BT,
T=n.R.% (2)

—%, Rio FHERS % Rim, BB % 4Ri & k0
W, FERTWE Fdk

Fd = |_§;1§)i |=] ilRi_n>1+ﬁ)IAﬁ | @
1= 1= 1=
Lnaic _
3} Rim =0 @
i=1
¥ % T
n -
Fd = |3} 4Ri| ®

i=1
EHIAVITE: FHRHEFd D LR oL H 7R BR
b,

_Fd _ Fd -
a = —i‘—'—“—z’r/nd (6)
Fd = (J:~—21 Q)
nd .
T )
o WERE :

BWERAK « AWHARCEH, <y 7VRHFRLY, |
BRCERET 5. 2Rk, sk BHERBOBRE
RUtko Eie, BEERENE, 72, BTCL > TRET

BEESTHLT, RROFRICLDEBEERVONER

RTH %o

22 ZOMOEH .

2.1 TR U, BLEBRICERT 5 BRI RIS BAR(E
AR R B REI I A T B B2, TN,

[
I Z3m
‘ HRBDE TV
1
Fig. 3
m M?del of
agitator

D) BEET D, kK, BEHRORSrENC RS 2

. BIDRIRE T Y ADRNEHBCTNETHHH, K

& PREUR 5 EE S B% 10 ~ 200 rpm TH 5 72,
BEOHDK E SIEHBEHCEBEL TRE W, Lizdis T,
BHBORHASCHEL TR, BT YR EEDT L TH4e
Thbo

i) BRO7Z iS5V 2R

BENEE LTRETIEAOEE, MABESOWE
1%, IRB)EORMEE B kP inn,

3. WHHEROESH

3.1. BEHEHH
BHBEORPMEL T2 BAK, BRBLLTHEAT
WAIRBIDMA B HOREIRENR & OFKIRBRTH 55, b
W, BEDT ¥ X LRI X DREIREI TS 5 A»
HUIREC T B 2 LRI TH Do S DRDICKE, BHEED
EEREE S MBLEND B,

—fgi, BHEORBYHMRENFERTI—~HEE
RORENE AT L, ROEFREEI RATEDLIN
Bo 2 :

f= 2n_v—rn—-'l/—1—:—?2— Hz . @®
ZZ7T

k : SEREHK kg/cm

m: HE kg.s2/cm

€ REEREREL -

—iRie, PHEOWEFOBEFTIRGFTERFC BT 2HE
LHETT S, 2ORRETR2RTH %,

1) BhFLoEEHEM

BEFTYHEIREIT 5 B4, BRCIEET 5k
HETIRF AL TEAES e, EFx R vE~—%
RO BEELL, R LEEENEM Uichol & &5
BERT. ZORMN O BERBELTE, HRCKTS
Lamb X 0! Mac-Lachlan =3I 23515 TWw5b,

m=mo}/T+¢ kg-s?/cm  (9).
e=k(pw/pm)(a/h)

LT
i

RENEEL L THERT 27 > 72— BB TOE BV TH S, m : A oER kg-s2/cm
1) BEEOFHEE mo : FERERTOEE kg-s2/cm
— i EEFCRBOTSHE (ED) LBHRTHE & ow : WHROEE kg/cm3

30 | RSB T v F T —E Vol. 29 No. 1 (1985/8)



B 1R RSERERELTL

Table 1 Ratio of viscous damping coefficient {

Test condition g V12
in air - 0.00266 0. 99999
in water 0.01554 0.99976

B 2R IIR7A =y 7 EBENEROEER
Table 2 Natural Freq. of GL agitator

Natural Freq.
(¢/min) Ne/Neq
-Calculating value Nco 185.0 100%
in air -
Measured value Ney 171.5 93
Liquid
;g volume 2,0006t Necg 147.0 79
<
> v 4,000 Neca 143.5 78
in water Té
2 Vs 8,000 » Nca 140.2 76
QL
2| # 120004 Nes 138.0 75
om 1 ROEE kg/cms3
a :HRoFEE cm
h :H|RKDOEX cm

k :iREE~ Fic X R
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Thermal Stress Analysis of Pressure Vessels

<Thermal Stress Analysis of Glass-lined Nozzle
and the Stress Evaluation of Main Flange >

e THZERER HRHERE
oo #®

Tamotsu Matsui

This paper describes the transient thermal stress analysis using
Finite Element Method of glass-lined outlet nozzle and the stress
evaluation for main flange of autoclave built in accordance with
ASME Boiler and Pressure Vessel Code Sec. VIII Div. 2.
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Table 1 Example of primary-plus-secondary stress evaluation
Loading condition : pressure--thermal load

Unit: kg/mm?

Stress Loading Location of strESf evaluation
components combination Inside O ufsi de
Long. Pressure 1.67 .52
SI- - Weight - 0.00 0.00
- “Thermal 3.88 —4, 64
‘ . Total 5.55 —4.12
Radial Pressure —.26 —.12
Sr Weight -0.00 - 0.00
Thermal .05 —1.73
Total - . —.21 —1.85
.Circum. Pressure ‘2. 88 2.20
St Weight 0.00 0. 00
: Thermal 2. 83 —5.53
e Total. L 05 —3.33
. Shear Pressure —.01 .26
Taurl Weight 0. 00 0.00
Thermal —.09- —1.21
Total —.10 —.95 -
Principal - ’
stresses .
S1 Total 5.55 —1.50
S2 Total —.21 —4.47
S3 Total .05 —3.33
Stress
intensities
S=PL+Pb+Q Total 5.76 2.96
Allowable stress(39m) =27.00
Ratio of stress intensity to allowable stress
(S/35m) .21 L1t
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Improvement of Impounded Water Results Achieved
by Use of Aero-Hydraulic Guns (AHG)

REREFRE  BoNpER
a & 72

Yutaka Ishimaru

Today, the Aero-Hydraulic Gun for eutrophication control of an impounding

reservoir has attracted attention.

This paper presents the improvement of water quality achieved by use of
AHG that Shinko-Pfaudler has installed at Kamogawa dam in Hyogo Prefecture.
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Photo.1 Aero-Hydraulic Gun
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Table 2 Item of water quality and method of analysis
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Intermittent Aeration Type Biological Contactor

TIRBARRAE

N ® B
Hidehiko Murakoshi

Recently we have developed the intermittent aeration type biological contactor

jointly with Kaiyo Industry CO., Ltd.

This equipment is capable of efficiently removing ammonia, odor, algae, etc. and
is suitable for treating contaminated raw water for water supply system.

The intermittent aeration type has been proved to be more energy efficient
with better treatment effect than does the continuous aeration type of biological

contactor.

This paper introduces the outline of the equipment and treatment result

of test plant.

DT, BRIREETERS & LFRTRIRE - KA
BICEBELZHE L. ZEBR7 v2=7, BF, EEs
X BRELTERD, BEL A LKEBEOEKMECELT
Wheo X, MRKTEFRRL VEA=FBTHY, WEEHER
LT SITWD 2 & hbh otz

FRTIE, HEBEOWME L QBERA 1T/ - RO
RN Do
1. £ 2 M &

TR WU WKED 3L CEEEC > TWwWbh, sk
EKCRBROBEHIFFRECEDOND L 5ot &
R, BERERLEHOBRENRDOON, FOEMAMEE
Rolele®d T, EAGEDKEAERLEKERDLIE 7 u —
DOHENRIHIND L 5 - T X,

OAETIE, hE TEIICHIEN D EE K a R
BHZENTEN, TEOREE AODOETEHR LA
ATCE ZABTRHKEBEPEFRBENEL {HEfTL, £0
7o DB TIL BN EFE L, ZhiiKoks BE X 81
D, FREFILEHOMBENBELERIEIERE R T
Wh,

¥ 7o BKGEBKRR 7 v 7 308N 5720, ZhD
MBIZHEFE AL DL FHAL, WohREWsy H LU E
To T THEWIHEARBDS T LNERINTWS,

BAL U 7= FUKR R W D8 S 0D 36 Bk BR A B i i 2. C s i
ROBE A IND, FEMCIERS B —FHEKL
HIZKREBEOKMETH Y, HEE, EHxx V¥ —MERRD
Hb,

e FRAETCHRO B EA LR L iz iElss
X E OBz - T Do LB 51 5 A
7ryE=T, B, ESrBERASEEL LTnwsa, i«
HTEN= D AERBRTWS L Ebh b, &F, ~=2
LFEDREEY ILIERE I LBRIE > KEEMBR (L EE
HRFE L fco TOMERA L, MEDOKICONWTEEREZIT
> IR A RET Do
2. EEBo@ME

21 ® &

IR - KBV ER (L5 B o [HBU R |0 (b re Fic g

HL, EXA/oBhC X 2 MEBOREY 2 v07 FEL
1D ThHbH, NFDBERCEDEEDF 2~ T (/=
B n) NECEEA B L, ZICEKERED KL ik
BHTEHEA XD FETH B, Fukh DAY R gL
THBBEHRBO L LT, ZDF 2~ TEEEICHTE L%
AR & AR T AT RS, L, HMEIND,

2.2 EBOHERK
AEERIEIRICRT L 5T, WEE 1 F-88 (HUx
BREKED, BEY (=t 1) LVEBERIND, KiER
=7 2B KX TREL, POBICBRZESEKED
LA TR REBELRB L2 LD TH D, Z 0
RESEKEIAETHL ) MR ESE Y EH X8 T
BEDOKEH/K L CERECIE XY, B @2 TR
BLEALIEREAY BRI TS, 2BAKEEEHLHY
B EREEHRC LR Uk = 7 2 BRI %48
IEDBEXE LTS, FUKNDOBREMEIL, ESWIASL
BIDIC D 2BKKEERCEZE L, Ml & REk#c
LD EKEEZAAT, BRI ATbb, 7Y —DR

Influent @ Effluent
——>
\
[ 2y IV
T re—@
®— ~—a
®
O— J4)
AVAVAVAVAVAVAVAVS ———3
OB  @OFR/EMOUN=F 1) @ULEE
Basin Filler Back wash equipment

@2BRFAKREER OxHE OERZEGEKE OB&KE
Double guide PL Bubble Draft tube Air chamber

F1R HRE - KB s E

Fig. 1 Intermittent aeration type biological contactor

Vol. 29 No. 1 (1985/3)

W77 v F T — R 45




5 HE 1 &EERR
Photo.1 Operating conditions

BEAHETHC 2Ly, BMRIE-KOME, EPIKOVE
EE (= p ANTARE) 2RO ZENRTES, N=
B DT —EAERY ) EMAERESAA X R, TERRCRT
BB D IR e ok, BE1ICEROR
WAR LIz

2.3 EHEXNIEB EOLE
HSRUEILBEANERE L T - KT AR EY, B
S L EERA T DR TH D, S LHRIE
KITRD X D IHES R H Do

1) feskn R NEC T, A—iE-s KEECHL
KRS DLy = AO TRFEAE < 7x D A8
MENBNL TV, FhE—RARCALBKENSZNCE
WETZ IV E~ LD

g 1 xR EREEOHRK
Table 1 Pilot plant design specification

mEsL | MW oK R @ B | g R
L
WM | ImOxdm® SSE | A7
R 4m® x 3[ \ 4m3 X 1

Aﬁ fﬁiﬁ =74 13m/miv ‘k M A

s A R 2.5m3 x 34 | zEmoa o
g R | I W0mmgx2T50mm | @ -
7av — 0.4m3/43 x 0. 75 kW X 0. 45 kg/cm?

©) ftkoESEXMEBI A= AROTEREERATE—
LREDEL, N=h AR TONERRETH D, —FHR
ISR 2 BERAREFERC X D ESEAELND e
=B AR TEINCAENRTE D,

(8) fEkOESHRMEZ, KOBOERTL Y =T
LOBEEICATE LEmERIEAL L, BEVAELET
7= DM LB A B Y A R HIRC K A R D R STt
FIEEDAE T 5 25, ANEER Tl =2 LR TERT
BB EISEE L Y a v 7 & D O FIEEA (TS
BB OMEDOEEND R L, BEE 2E DI WHIEA
BB
3. EBREEOBE

HEAEED 7 n Y~ A E2RIERT . REBRTIEAN=
LR 4 S, 3R IR, 1MEaE

Blower

N

# # #
%{ x

|-

p)

Lake (Basin)

1
L] )

( Grit chamber) l

( Inter mittent type)
y74

”
l % Effluent

"\?l —

e

| I

(Sludge basin)
F2E0 SEREEO7RY~ L
Fig. 2 Flow diagram of pilot plant

(Continuous type)

46 T 7V ¥ I R

Vol. 29 No. 1 (1985/3)




B2 R FHEREH

Table 2 Operating parameters

H H
B oK B 3.5m3/h
i oo &R E 3.6m3%/h, f
Tk B AW "
Onmmadpy | OAT~Lamd/m? b
[
wWoE R M 1~3h
2.000F
= Intermittent type /
R e
> Continuous type
S 1000}
5
g (Diameter 200mm @)
= ameter 200mm
5500 £3IE
% i > SRR B
Kt
Fig. 3

20 40 60 80 100
Aeration( & [ min)

Pumping rate

FEASLEED 2 FA T - Foo FAKIEIIE S BHEUK UBUKR >~
7Ly, RBry77 o 7L FNFND LEEA N
b0 MRAANBTIZE 1 HOMBK,E 21, F3HLIE
W NHHT %, EEERIZSE 1 Bo0E CHl$ %,
B1RCEREED b2 R T, MAR HHLAKE
¥, BKE E-KE) oFRiReE</l—& L, EK0OE
OB HRA L EFRCHEI B/ 70T ~2 B3k
NSRS B U UK RBEL G T5 L4t
CHENKDOTER OB & 1B,

4. EEBREHELFE

EEE, MR & EGER D LED 720, 1E - SEMERES,
7 v Ea= 7 HBEROMLBRRLFAN, RNTEL2RTRT
RS CHBEMESMIChAZ D, MARXONBEHEL T
Nico RRBROEE, FoKTOBFRIEEE ZETRREC
B0 T, BHCLERZESE L L C36m3/hicizE L,
SEERTFOANIEEIL 7 Y= 7 HEE, BSEE, WmEL
L, FRFRHEKER L OHRE TO R 0 LBk % [RIkF
AT 78 5 72 X, BARR & MR DO EIL 7 v 2= 7 HER
DHEL, FKE L ORMRERE 11 & s o 0Bk
TAT 8 o 72 o TR K BB EICE N TIT s - ool B
BERIE, MR & B o0 SRR TR E —& 8 TfT » 720
5. EBOHERIEE

5.1 & ~&tEaED B

R SE » B & Bt - SO MERELLEN 3 5 72 357K
EAOmELEEL, BKEERDI. BIHTIE-TA
B EEKBOBRETRT. ShnBAID X HTE-KRA
BN i s LERROBKENS Y, HEEX
VKSR LRENTWS, RITHE 4 BICEBKBERNORE
D ERTe MRIK —ZBDYV A 7V T HEIC BLrD
D, WREIER BDND A, #EEER Tk —EDOHE Th
Do BEFRCHIANEKENS NI S EBIREANE T 28T

1.0f (Dz’ameter 200 mm 525>
Aevation 3.6 ™/,

Inteymittent type

/Ca ntinuous tvpe

0.5]

041

Velocity in draft tube (m/sec)

h . A . 1,0 . . . . 2.0
Time (sec)

®4 I > KUEATREZE
Fig. 4 Velocity curve in draft tube

(Aeration: 3.6m¢/ h)
@ 100
S—
S 80}
<
§
I ‘ -~ E-)

E 10k Continuous type IKBER&ET ¥
% =7 HERO
05 10 15 Fig. 5

NH4-N

Hydraulic loading (m3\m3.h) removal

HEFEERT. T, IREBIEITNE T BT 55O
Ha REIEDIHE R LT IR 5,

RICHERRK & EREX O MBI R A B L 7o 85 Btk
BEAMLT7 v 2= 7THERREOBEREYRT. HEEHER
XBEN TS, ZOZ LEFE—IE-KAECH UEKE
2%, FTEMERND TAFESELS &b, £hkEe
T HEIENREL oD e, BERERENREL > T,

5.2 BMRIOLELHR

56,8, 2RI /KEDOEREERT. FBRIZ6 AN D11
AE TfTo7z0 KEREKBIOE1IEADEIHE TO
MEKIIEEA EEST, 6 ANBIOAET0°C Blldb
D11 ACADFHLTI0°C FTIET L. FEritYh
FLWHREM A FERE L o), @k 12 ARRESEO A
B R - foo EPBITRBTIEHR S MABHREIFED
Nico EREIMAFDOBIKT v =7 EEEOWEEIZ0.652:
50.07 mg/e, EH 1L T0.29 mg/¢ CTh v, & 1 MLk
F#50.12 mg/e, %5 2 f5120.09 mg/e, £ 3 f120.07 mg/¢
T »too BUKDBSHEEL 299 /2 H22F T, FHL T84
Thbh, WMEKIEE 130, 524819, F3HI5TH-
Fro EEEIXIFEIKD LA 4, 000 s 5 108, 500 fH % TH
D, SLEKIEE 1 A 2001 5 19, 90018, &5 2 FA% 190
&2+ 58, 5001855 3 #E23701f72- 57, 500/ % TH - 720

5.3 ZUETHERDRE

YN 7 v e T HEREY L SEET D &
BIvTWb, NH4+ +{}/202—>N02—+H20+2H*

NOgﬁ + 1/202—>N03_

7 vE= 7 WEZOMILCIE pH, KEEH GEEEED,
DEERE (GEYO THMECEE) CHlRT L2, K
ERCTEEBOEIRTEBIEKRKD7 vye2=7HEBIROEE

Vol. 29 No. 1 (1985/3)

7 7V F 7 —E# 47




Influent

------ Final effluent
10 —-—= Removal 100
-~ N =
SN A ANTTN S
= \ N / Y A v \/ §
2 05 N v \/ . \/’ 50 g
E L 51
0 };n ‘”july = Aug. : Sep. ‘ Oct. = }\fo-z; =0
B6E 7re=7HEex
Fig. 6 NH*-N observations
/\; 100t (Aeration :36m*/ h)
<
‘% 801 \
| %78
Z ok Influent NH1-N (mg/ 2) HKipEx
T ~—o— 05 Fig. 7
= —A—h— ()2 NH4-N
Removal vs.
. 1 1 hydraulic
05 1.0 1.5 loading
Hydraulic loading (m#/m+ h)
Influent
50000 Tt Final effluent
100
3
S
10:
5 FE8X
RIUBE
| Fig. 8
Odor
. ) \ | L ) observations
Jun.  July Aug.  Sep. Oct.  Nov.
sol Third basin
N Second basin
< 40f .. .
3 Fiyst basin
L B
5 ol BB DR
SHEE
10¢ Fig. 9
N . . . . R Odor of each
10 20 40 60 80 basins

Influent odor of each basins
BARE S BB 120388 3 UBK D ik RRIXT3. 4% &
BIFTH - oo
BETRKEER L 7 v e=7HEERFTEOBERELR
o EKEEEEN0.5mg/e, 0.2mg/¢ DBESITONTDOEE
HRUIce CORMBHDILICT vE=T7HEEROKRE

S
8 10
5t ~—
i 1 1 1 1 i 1 1
0 100 200
Activated carbon feed (mg/ )
BIOE EEREARIRTEE
Fig. 10 Activated carbon feed vs. odor
= e
2 10 ©
5 / % 11
2 _-° BEEETIRF I
3 ~ X BAKBELD
s 5t R
3 V Fig. 11
Removal
X ) effeciency of
0 10 20 odor by
Odor by biological contactor Filtration
100.000F
2 Influent
C —-——Final effluent
3
>~
~
~ 10000 \
; V/\ f 3 :
5 L1000 \ :\ J
3 : N ﬁ
::' : "\/" . A. -'htk\/:
) ¢
o 100 v/ A
101 ! ! ]

Jun. l July ( Aug. Sep. Oct. Now.
12 R OB

Fig. 12 Total number of algae
RITKBEETEFKBECL > TRESFEIND, KE
BEAVNZ I B, XA VAWK T FEKEEE W
B, BRERIRLETI20T, BELTIAEKCAEETE
FIDFEHIWLEL Do

5.4 RRODKE

RERHHMP O BKEEIXE SRR L 7223, 5 9IBIXH
RAMIBEDOFA & R GABEK) & CRKBEAR
Ulco BUKBKEBENCODRE, H 158, H2/ H3E
DAL ZENFNEHL T30, 20, 15&74 D, REWE
MBLBRREINDZ LB, —BHCRKEBESET
BRDDICEERBL S BOBND A, —flELTYY
~ 7 A X DEEREA L RRBEOB MY E10RIR
To TNMDLADE I CRKBEXET IED DT,
TEEROEARNERL, BEHNCRELRSH D, £ I CH
PR & BT S 5 7o 0 I AR B L ALB I FifE 23 b 7o
Do BNBIIH RN & @R AR (SHEY ¥ ~ 7 X

8 i A S

Vol. 29 No. 1 (1985/3)




100f
0F
80F
70f
60+

50

A0 First basin
~--=-=-= Second basin

30t —-=—-— Third basin

20+

10F

Algae vemoval (%)

1 1 1 I

1
Jun.  July Aug. Sep. Oct. Nov.

213 BEOBRER
Fig. 13 Algae removal

100.000

=

10.000

S
S0
S
S
3
‘§ 1000
= A
[} v \
[l
L I}
R Bacillariophyceae ‘“' v .
100

= = === Chlorophyceae ' ‘ [\
= e Cyanophyceae '|
1]

1 1 1 1 1
Jun.  July  Aug.  Sep. Oct. Nov.

B4R UK O RIBE
Fig. 14 Number of algae in influent

ME L AUBCE L ) BORKEELY TR Ui EKOE
SBEAERIED X, $9, MNMROBEFREEREN, Ek
DRSS LK (BERBFEEE) o EERAKEET
B THRRUEOARARD D ZEMNTED, KERT
WEOKBSQIBEMS0DBE, HRAMBE D E 3 1 Ti108
B CERIE, SBERBFEBTRET, 7T125H8BETT
BETXEDLZENTARETH D,

5.5 BEDBKE

BN R ST RKITEK TR 3\ ChiFE ks 4 &
W HET T, KRG HERER D, EBRY

¥ 3R REHEORER
Table 3 Total number of algae removed

A | TA~IAG] om) |8 A~1080%)
# 1 W | 27.4~%56 | (8.6 83.2~89. 8
% 2- ] 45.2~99.6 | (86.7) o _91. 0~95.3
# 3 M | 50.0~%.6 | (OL5) | 96.2~96.9

at Final effluent algae

S
§ 601 Bacillariophyceae
§ —a—s—a— Chlorophyceae
= 40 —x- xw~ Cyanophyceae
201
| 1 | | |
July  Aug.  Sep. Oct.  Nov.
®15 BERER ORER

Fig. 15 Algae removal

MR OBERHIBEI2BECRUAED Thbd, SIS
RHREC L > CEOEFET HBE TR B 03, S, =
IKDBEFREUI A X BB E LT, B13E, 3%
CAHE L OBRERLRT . BEDHRZEHKEDOE
HCEWERERY JRU TR D, SR EBHTh £1
18, #2200, F3WOBERIZTOYULE, 80%LL L, 85%
B EDBEFLEERL CTnb, RICEI4RC kb 0Kk
FI7R BRI DWW TEEDIE R =T FPEHL T,
RilEM & AN S L, BEENFER D0,
ZEEMICIEE D BEC 21 TE S 1: Microcystis & ks
BRI C B 12 Cyclotella o BEZAEN B bH
oo EloZD XD REIKEAUTC, F15 R icEERIEE
DERERLYR Uz TNHDREREY B &, —B s
VRO LEELNTHEEEORESREIRZLEN,
MFHLTHIETORERIZ6 %L L& S MEY &L
TWbo ZITEANHEE, BEEIIETE > T L1
CEWERERYRL Tnd, ZORCHERZMAEILEN
EEORENRAFET DD T, GRKOETECKTHH]
WBRBCH TH B,

6. & T U

KIETKIR D IKE BB 2 U IR - K, Gk
TREE, 4V, EERGESEKEREICK S MEHN
EHDLNTWBR, 7KGEKD RN BEG U3 b RISH
THEL, MOBNGCEKRENEEND, £YENEE
ERWTh =7 L8, HERMARE, HEREZERS SN
, OO MRIE - KEEMEBR L EBORRER TR 7 v
=7, B, BEHRISBREREIN Tz, ABEEIZRESK
D= LEEEILEEBRIRILDOEEEL TR, &
BORNUWIKE DB DOL D &L TWb,

Vol. 29 No. 1 (1985/3)

W 7Y F T~ 49




EvH—THET V- r KBTHREBOBE @-=n

Presentation of Vicarb Plate Heat Exchanger (II)
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Akihiko Iwasaki
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Takeshi Yagi

Shinko-Pfaudler has started marketing of plate heat exchanger manufactured

by world-famous vicarb of France.

The first installment was description of the subjects of theory, structure and

‘descriptive account of the product.

This paper of the second installment describes the subjects of installation
dismantling and assembly of plate heat exchanger.
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FABETHY T,

b Va~Vido7ve—n (MSTE7v~L:MAT
BM7v—n) #FI6RCRLET,

© Va~VI3no7v— rROF X7 o P HEITRCE
LET, _

@ V4~VISOHF R » PERANEEYE18, 19RIER
L&, :

13. & 9 U

Bl MR THHE » 7~ 77 v~ P RESTH
BN « O - HIL  KERRFESCOWTRNTE
FLiro 8 TR7 v~ b EBHEED MRECET 2
EXAERBLIOBEDHEC DWTHRN TR ) ZBR T
o METIBICE v # — 7 TER 7V~ F RBSTHED
HER JHERBELTRYETOTCEAG®TI W,

4 Corners gasket Last plate
1st Plate l End gasket

LSt ftate
j Standard gasket
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TOPICS

1. RRTRCNEZEXERERBENT
" “Floating Type Separater” ordered from Kyoto
city

ELE, PERKREEH 25 ATEXC b 5 EABBIRE
TEOERERERE (F02) TH X% 745,500 50
TRELVITEEED Tz, ZOEESRR L.

RAAEEY, BWALIRES 750,000 T >~ CTHEAARFZEAD
HETH D2, XHEHWBRBTFEINTWS,

SERL L = RRIE, RERTREI X EM5EEI0ESES
NEBFIEEE S UTHD AREEER T 2445 4 TH
U7cinEg LlgiasEr ok, HERE (RBFS574E%
B, ARLUEERE £ 7 FRE BESHERELE
—Ho RHDOEMEL /% MEF LBMERMET, St mE
CREUIETRR /I~ VEL7DHDT, T E TH
B, R R EAFETARABERBAT2IZILDIITIA
g ¥ 2EFHIT B0 FTOMAEZE X b b, WTFhbIE
FACEHL T B, BSEZR L ABEBRHE, MEE
LA, 4.5mIEX15 8MEIDOESFHOLD ST, 4
HEBE 28~35tDS/ B2 UBT 26D TH B, Alb,
SFBIRO NHEE TR 6, 400m8/ AT, 1EIREEIH0. 55
%% 3.5 % L g B,

ZIXBREA BOECRET 2 & & b, BERHEIR
BB ELrY, FEHECHRD B FERBHERE TH
Do

¥, MEFELBRERBOBERX
(1) fesko BARWEE (Ve 77 ~) T, BRERY

2 5B S D) BREN FR L, HEETOHNE

{EHE, RKTE TO 3 v=v 7 ax i KIERST

Bo
@ vy Ta=—7 BRI EETh B,

7w AEERET I &AL, BELVIEERBEREOED

NBHEERD 2= — 7 HEEOBR D EETH %,

(3) ZEREBBEOENY 2 v MEHEETHD.
ELBEORL v D 1 OTh b ESHEEECILE

LW 92y MESEEBEIRL, 80% LI 0 IRE A B

BB 5,

4) 7rA2 Y -~ OTELAHMHMEEBTH 5,
HEERCEL>TARARDO7RXF DY tw -~V

b, UHMEOREHEEBC L > TESHRY, L

HZE L IERTEE T H Do

REER-TNW 5B,

ENBOT End, B LT, 4LV -BLEA
FETRMEBE A Mg, BIRCEHDTIHEHTH Do
2. UT7x—FAPLRFLARETS Y MERE

“Rephonite System” Demonstration Plant
constructed

Wk, MY CEHRL Y YA RBCRETED
HLWAHEEFRC LD Y 74 —F 4 P A7 L DOARHEE

FE7 7V bk, KTy 2 THEBARER =AM &R S
ORMBEF A+ B Y XPCHEET 5o

FBKMBRER=RFD 5 b—RFIDIE->KiEx kBT 5
LT S4E4LANB'864ES AETOTF —~2HINET 5,

Wirtix, T CRSIENDBAEIAETRAu y + 7
Z v P CERED D, SEDOEFETT > P EWITLTHE
SEEDDHILICLT B, SSEERTIL2~3HFDZ
BExFELTW %,

B, W e ¥ D ERBEAEND, HRKAED B
BTERPY YOBRREEBOT 57 —AnBMLTET
Wb, ZR LV YERET I LD, Fko—RK, =K
I o R Z @RI 7 ¥ 0 ERAEME SR w F
B BENRD B Z DFANEE K% B~ Z T
SHEWIHIECHRITEFIRDO YR 7 L Th b,

ZHERULSEDY 7 5 —F 4 P ¥ A7 £k, SRMAE
RO ->KHili% 3 DI h, & CIFRHERY, BRSHE,
REM* BRI A L X > THERL W B HRE HIFT
W2, FUKOWNIEBEH Lt EBcHm L, BOESHE:
T3 HFRE > T WD, ZDDZEFCD
BRYEBERI AL LU CHRETHHE:, MKHLFRE<T
DIFK— KR L 2 ) Y OBREIRIEE L ¥ —B &
B DI ERABETH b,

THhR X T, BAEFbT ey UB i) CTEELY

CrE AR EREEF THRETZH30%I LY, BEBRER

BRI, EEBREAHE, HFRERHEC L) EBEFRESHCTL
THRE U UBEKERNES NS, BEHREIX, =XkOHEHE
RITH, BEBENDSY 7+ —F A P Y RFAEREET
N e b, BFERBOKRK LHFL  SRNUEHF %
BRTDOCHNUTEL, 7= 72X 60~70%
BET, —HAR~-REU~ULEbD, MAEFARY X
SRR, 22, 00 ANEDEBHLADFET, SF
D18 1,500 v YBESDNEBHR—RFIOEH, FRED
ER=RI % IEREZR L TWLEHEE K-> T b,
(BHITEm "854E1 A11RE)

3. EBFEFNEERTKQERKSC B EMRIEL

AATO=RZE ‘

First “Envirodisc” for farm village

L, BEMOKEENEEERREGEHe T vEED—
BRE UTERTED T 5 SRR FUIRETE R AKX 35 5K
MBTHEO 7 RV 7 FCHTTERELZOEHH L KRAT
EGE AR MR CEEE (v w7y 27 ]
ERIFEL I .

fovngms s 27 11k, #YVzFvrBOETESY
KREL Lo b MEDNE LV EBIEHT LT L VED
ROBEKABER TE o BT > KAFRET, BREFERO
WAERIR oD ER EHEL RBE A v7r v 2§
T, REFELWHARVERYD BWRTWEE Lo T
Bo

ZhiZ X Yk BOD (EFmEERE) % 200
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ppm 25 20ppm ¥ CTTFU bR, NEEBKALECENL
thE% T 5. .

4@, FE U R E R X O FERBIT AEA R A
0220, 1 AMIE/KES). 4m3TTEAE 3 B TR
BFEo ZNIC L DTk, £EKMO F/NTEREE
ETh, KEFIDO P4 vind, BEEYZIEKOESEZD
BANRFERILTHLO L, BENEZERESZEIDTE

EiroTndbs (BARTHHH 8541 A11H)
4 BT & H M
Exhibitions

4.1, 45T HhNTvo=PYV I 3~

Chemical Engineering Show ’84
MEETEOLTHIREL & 7T ~ <K ChdascBig
ENB 8y S AN I=T YV Iy 5 — B3, ‘8448108
3H Ok »p68 () T4 BEDI > TRIRER
BETMERE S FHELBHSE CTHEIN /I
AEEIEE O S HANT Y I=T VY IY 2 — 1384
KIEEEEERLSMEERE, TICERMEER, '84FEE
Y A F ~BRER, UMK VAT LAY s ~F
S8 777 PV ~FA -~ v VBRI LELEZH
B I, SHFOABERL, 5 756,000 BTk X
Ato

AN&G2EDIZ 7544
Ry 7T7VF—& ]
Popular new product
“CRYOLOCK
AGITATOR”

MWirtiE, CDF IANTYI=T V) Y IY 5 — LT
EIEBIDROBSEM Y MBRBRL N, FHElRThHs 7
GAF T 5 P TITF—REDTR— Ve I UVHEENEE BV,

&Y 77 25 — VBT

GEd b 772 [X—~2 T 4 F8000] 5 4=~
7)
P FAFAR 7T ITF— & (GHEE)
BIKRRA 7 7% 7 4= 7S
77 29— VEIIM2SEREac s Grals
77 ARF—NVELA Y Y FPH
B I aR—- v 3 v ] GREED
1002S V 3 ¥ —~ HISE IR B
VIR [=a—+-X—%74 8000 ik
[ERERO RS L BES ] 7
[2R—-e 3] p
4.2. F18EIKEAREBTS
18th Water Supply Equip. Exhibition
G BAKE TEFAFES S THIC X 5 F18EKIEA R
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{ESHENEREESC S W CEHE I N/
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CORREW, FETISOFE AAKERREIRLEHRS
DEfE L FRB SN b DT, FRACITSESMOM
FEBEL VAGESEE L X5 2,500 BAHEL .

Lk, FARBREKTEHKEY A7+ > - 7 4 VvE~ (&
), MRAZESEKE BB X 35ER), v ®Errs
oy 7 DR ST O hEEEHICIRAD ok B R
DEFHNF Ve HEERL I

4.3. M4BTI EER

Powdertec Japan ’84

(D) BERBAITEEN RS, GDEIEHRS, DA
BEEEP SR EDOFM/IT X 5’84 T B, ‘844108
ISR X DI0A % C5 A, R - BEERRAHLEC
WTEH# I N,

FRR&E, FEDEGCE T s - EE. 771
HER IO OHUEROESR L L XE I, HETE
DREHRFEBTEET HZ L ¥ B 24 1 HEBIEX
T B, )

FEG L UCTHFRA U, BT 28— v. 3 v
DIFTFHEEL 720

¥k, HMEHIRDERY,

HEd B (=R~ 3 v ] GREE)

1006S 'V 3 9 — HZE g

18" 2 = a HERE) 3 v
REENRERTES DT (247~ 1 ]
VTR [a®f—n. 3v] ki

B 3 U T2k —v » 3V ]
New product in the limelight ‘“‘COBALL-MILL”
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