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An up flow type bio-contact filter (WBF) has been developed

to treat waste water that contains relatively high concentration

organic matter and suspended solid.
The WBF has accomplished reduction of power consumption

and instollation space by odopting a newly developed high

efficiency oxygen dissolving unit.
This systemis expected to offer a variety of applications to

the field of industrial waste and sewage treatment.




GOLDEP"WHITE D4 & 48E

The Properties and Performances of “GOLDEP® WHITE"
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With a remarkable advance of ULSI manufacture, it becomes more and more important to
keep a wafer surface clean. Therefore ultrapure water to be used at the final rinsing stage
must be kept as pure as possible. Recently, ozone added ultrapure water or high temperature
ultrapure water is sometimes required. To meet these demands, component materials of
ultrapure water supplying system should be free from impurities such as metallic ions or
organic substances, also strong resistance against ozone attack and low leachability at high

temperature is required.

GOLDEP WHITE is the most suitable material for satisfying these demands. This paper
describes the properties and performances of GOLDEP WHITE.
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Before acid etching

After acid etching

SEM images
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Fig. 2 Effect of acid etching on surface oxide film of electropolished and heat treated stainless steel
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The Dielectric Breakdown Behavior of Lining Glass
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The dielectric breakdown voltage of lining glass has been measured by alternating voltage,
at a commercial power frequency (60 Hz) under 1 kV/sec at 25 °C. The ‘two-layer model’
was found to be one of methods to clear the dielectric breakdown behavior.
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SERBRAFTERBREEE
Multistage Fluidized-bed Activated
Carbon Adsorption Equipment

BRBASEAR
Lisg H 2
Akira Noda
2 ¥

Eisuke Sato

The progress of advanced treatment technology of waste water is strongly required because

of strengthening of water quality control and a demand of reuse by the insufficiency of

water resources.

This paper introduce multistage fluidized-bed activated carbon adsorption equipment and
describe adsorption characteristics of activated carbons for a optimum design on the process
of waste water treatment. Further the breakthrough curve is simulated in use of the measured
adsorption isotherms and the fixed overall capacity coefficient. The curve express the ad-
sorption characteristics without consideration of contact efficiency.
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Table 1 Properties of applied activated carbon

Typical values

|
Items \ of properties
Packed density [kg-AC/m?] 462
Iodine adsorptive capacity [kg/kg-AC] 1.062
Hardness number [ %] 96.2
Average grain diameter [m] 5.5%1074
Total pore volume [m3/kg-AC] 9.0<107¢
Real specific gravity [ —] 2.1
Mesh size 20/40
B2 X WEHT LD

Table 2 Specifications of the adsorption columns

'+ Material ; polyvinyl chloride
« Inside diameter ; 0.5m
"+ Height of columns; 1.3m

+ Packed weight ;
0.35 kg-AC/column

< Sampling tap
Column pling tal

Activated carbon |

I » Artificial waste water

(Domestic cleanser diluted) Waste water

Waste water
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Fig. 3 Adsorption isotherms

Treated
water
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Fig. 4 Columns test equipment
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Table 3 Operational conditions of columns test

I Concentration Linear velocity
of waste water

No. of experiment

Co, [kg/m3] LV, [m/s]
1 3 0.06 425103
2 : 0.09 4251073
3 0.06 5.6 1073
1 0.06 6.9 10-3
_ L(Co—-C*) ,
q= MO CH. ©
o, Loos fiEUkE [m3]

Co : FElwniuarE [kg/m3]

C* @ Femysfs [kg/m3]
WSS C* & 4 & ofiflicid, Freundlich BIoW: 545
RO T % o
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Fig. 5 Breakthrough curve of multistage adsorption columns
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Fig. 7 Breakthrough curve of multistage adsorption columns

Dimensionless concentration of COD. C Co [-:
»
.

Lof—r—

i

5 * First

Pt column

s a a Second

S 1+ . a ] - ol i
et . 3 5 column

= . o = Third 1
g . . - column

£ | o Fourth

g = colu

g ()”,> oo mn | |
Z ' )

< . R - R

N a L]

5 te s =8 o ©°

B

[as}

b 0% ' I
Load, LO  [kg/kg-AC|
E8HE ZEWHEOFIEMHE (Experiment NO. 4)

Fig. 8 Breakthrough curve of multistage adsorption columns
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Table 4 Simulation data

3Runl Run 2 | Run 3
Concentration of waste water [kg/m3] ; 0.06 0.09 0.06
Linear velocity X 103 [m/s] 4.2 42 - 69
Void fraction [ —] 0.853 . 0.853 0.890
[Common data)
Height of fluidized bed [m/stagej 0.57
Kra [1/s] 5.56x 1072

q=1.09x 104(C/Co)1 0162
q=0.192(C/Co) 17218

Adosorption isotherms
(Low concentration side)
Adosorption isotherms
(High concentration side)
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(BEXE)
1) BEEE—IZh : BRI, Vol. 9, No. 9 (1980), p. 693.
2) BEEE—IZ) - BT, Vol. 10, No. 8 (1981), p. 608.
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Methods of Corrosin Testing for Lining Glass

LU S -
RoOH B

Masamitsu Sawada

We changed the expressing form of acid corrosion resistant data of lining glass to a new
form on our blochuers, which is based on reasonable V/S theory. This new expressing form
shows inferior datas of standard glass 9000 in comparison with the conventional one, but it
is further actual and useful for users. The distinction of expressing forms were caused by
differences of corrosion resistant testing conditions, but the glass 9000 itself essentially is

not be changed.

This report presents the methods of corrosion resistant test for lining glass and the effects

of V/S on acid corrosion resistance.
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Table 1 Comparison of corrosion resistant standerdized-tests

WO r 729 4= FHIRER, HD2NETS 52754
=Y 7 ENIY Y 7V E AN REBCEAER Y AN, LS
THBATI V779 7 AT XA M ETH D,

AT BEDTHAERRIE &, UYHOBED 7 £ v /T
FRENI B L AT~ 20 RERFERCOWT AT
Z;)o
1. WERBHZORR |
1. 1 FBCER U RS ®

77 A7A =Y 7y OMERRA T, CFEIERS 7R
FA=V T EBFTITERSFRTA =V 7L TRRDHE
BEBELENTN D, BRFEOHHBECHNTE LY
RBRREDRRDBND, &2 TR L D —MBETHOEED
ST RE S5 25 (= 7/ DOIHARBRAED G S
AT Bo BB S AMERBAED LEx H1 ROR
S
1) ISO (International standard)

I SO 2743 Tix PR D20 %3%EE, 1 SO 2744 T
DK, TS0 2745Tix80°C D INKBRILF F Vv AT K
HitEaEREEDTED, HBREAXI SO 2733 Tk

JIS ISO DIN
Acid | Neatral | Alkalin | Acid | Neutral | Alkalin Acid | Neutral | Alkalin
Standard JIS R4201 None JIS R4201 | ISO 2743 | ISO 2744 | ISO 2745 | DIN 51157 | DIN 51165 |DIN 51156
Blatt 1 Blatt 2
Testing apparatus Fig. 1 | ceveveeee Fig. 2 Fig. 1 Fig. 1 Fig. 2 Fig. 1 Fig. 1 Fig. 2
(ISO 2733)|(ISO 2733) [(ISO 2734) | { DIN 51157 (DIN 51157)
( Blatt 2 ) Blatt 2 i
Posited phase of specimen | Vapor | «eeeereee | seeeeeen Vapor Vapor | eeeeeens Vapor Vapor
Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid
Specimen (mm) | $105 | eeeeens $105 $105 $105 $105 $105 $105 $105
Corrosive liquid 2095 | eeeeniens 49 20% Pure 49 20% Pure 4%
HCI NeOH | HCl | Water | NaOH | HCI Water | NaOH
Corrrosive liquid volume 350 | eeeeeennn 320 450 450 320 350 350 320
(ne)
Testing time (hr) 96 | ereereees 48 168 or 336 | 48 or 336 48 48 or 336 | 48 or 336 48
Testing temp. (C°) | Boiling | «sveerer- 80 Boiling Boiling 80 : Boiling Boiling 80 .
point 107 point 107 | point 100 ' point 107 point 100
Unit of corrosion speed g/m2ed | ereerrens g/m2+d | g/m2.d | g/m2.d | g/m%ed g/m?+d g/m?ed g/m2ed
(mm/year) | (mm/year) |(mm/year)
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For return flow cooler
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fig. 1 Testing apparatus (ISO 2733)
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Fig. 2 Testing apparatus (ISO 2734)
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High temperature test unit

Oil bath

5 H 1 REWERREE

Photo. 1 High temperature corrosion-testing appratus
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Conventional New
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Regulations for Tank Containers in Transport

of Hazardous Materials

(OB BEE2IM
N F W

Yoshio Kitamura

Containerization that was started for the reduction of freight and the rationalization of
physical distribution has been developed in Europe and United States, and has greatly °
contributed for international transportation as the multimodal transport method of sea and

land. :

Recently the use of tank container is increasing because it is more profitable in safety
transport, keeping quality and easiness of handling. .

Increase of needs of tank containers for specially hazardous material such as flammable, -
combustible, poisonous and corrosive liquid is more remarkable.

But in case the transport material is dangerous, the tank container is ought to be regulated
from manufacturing, packaging and transporting by various regulations.

The paper describes the laws and regulations for the transportation of hazardous material.
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New Applications and Systems of SV MIXER

UL B Reats 2
moH B o=
Masayuki Wada

SV MIXER has been widely used as mixing and drying equipment for powder, and is expan-

ding its applications.

This paper describes some test results for new applications, some actual uses for reaction/‘
concentration/drying process, and an outline of such applications as extraction/drying and

filtering/drying processes.

Weighing/mixing/pneumatic conveying and drying/pneumatic conveying/weighing systems

including SV MIXER are also described.
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Table 1 Equipment specification of SV MIXER vacuum drying
unit

Equipment name Equipment specification

SV MIXER Effective volume : 100¢
Motor rated output : Screw : 1.5kW
Arm : 0.2kW
Rotation speed : Screw : 36~144 rpm
Arm : l~4rpm
Heat transfer area : 0.9 m2
Bag filter Cloth area : 0.4m?2
Condenser ! Type : Shell and tube
Vacuum pump Type : Water-ring vacuum pump
Pumping speed : 850 £/min

120°C Jacket temperature

Temperature /
Rotation torque

Material temperature
20°C

Rotation torque

—  Time

Reaction | Concentration / drying
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| |
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Fig. 3 Reaction, concentration and drying curve
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Fatigue Evaluation of Glass-Lined Reactors

e
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Tedashi Enomoto

B & R B
Shingo Toriu

One of the most frequent causes of machinery fracture stems from fatigue phenomena,

repeated stress produces the

initiation of crack, followed by its growth, resulting in fatigue

fracture. It is important for fatigue evaluation to estimate the life of fracture and prevent

the fracture.

In the case of pressure vessels, repeated thermal stress-under cyclic operation may cause

fatigue fracture in structual discontinuity.

This paper describes the thermal stress and fatigue evaluation in accordance with CODE
JIS B 8250, and the influence of operating condition and manufacturing condition on fatigue

strength of glass lined equipment.
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Table 1 Boundary conditions for analisys

Bulk temperaturé { Heat transfer coef. Pressure
Vessel Tp=293 °K  |hp=841 W/(m2.K) Pp=ATM
Jacket Tj=423°K |hj=11600 W/(m2+K)| Pj=476 kP:
Outside To=293 °K _ |ho=11.6 W/(m2:K) | Po=ATM

82 R BESHOMEER

Table 2 Physical constants of construction material

Carbon steel GL

192 x 103MPa

Poisson’s ratio 0.3

78.4x 108 MPa
0.24

Thermal conductivity 53.5W/(m+K) [872x 1073W/(m-K

Coefficient of liner expansion |10.9x 10~8K~1| 6.56x 1076K~1

Young’s modulus
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g B4R EHIN (10 MBBHELE)

P Table 4 Fatigue evaluation (10 M3 standard reactor)
S g | Load Temperature S C L : 1/0 ] SI o Saltk N
50 difference i (MPa) ' : (MPa)
TR 1 Inside i 208 2.19 | 246 11100
BER 74 vy MER freisoor | Sealed | Ouside | 271 150 . 220 15800
Fig. 5 Form of fillet = 2 Inside 231 1.80 | 225 15000
(Diaphragm) |  Outside 152 1.80 | 148 66 300
1 | Inside 132 | 219 156 54000
o] Gl Gi 7t
=4 R e JE e 2t — ) N T : . :
BIR Eﬁ%ﬁi (REZE 4T=130K, HEH: (Diaphragm) | Outside 164 : 180 = 160 48100
Table 3 Stress evaluation (Temp. difference : 1 ' Insi(;le 102 2.19 121 160 000
AT=130°K steam press.: Pj=476 kPa) AT=107.5°K (Sealer) : Outside 147 150 119 169 000
5 5 - : 2 " Inside 215 1.80 | 209 18100
1 (MPa) _ (MPa) 1 Inside | 77 © 219 i 91 = 743000
1 Inside 208 : < AT=100°K (Sealer) Outside : 123 1.50 : 100 425 000
i Outside | 271} <! 2 Inside 205 © 1.80 i 200 20 400
10 M8 ; ;izéA; o~ (Diaphragm) = Outside 164 180 | 160 = 48400
2 side : ; : :
Y Outside 152 < ‘ *Salt=1/2xaxrXSI  E ; Young's modulus of design curve
- : 382 r=E/E E’; Young’s modulus of construction material
1 Inside 167 ¢ <
Outside 215 | <
3 M3 ; - —
z I“S“'ie 332‘5 < 8B 5 R YL (3 MSEHEE)
i Outside 225 < Table 5 Fatigue evaluation (3M3 standard reactor)
Temperature| g ¢ 1, 1/0 S Salw
. . C L. : N
difference ‘ (MPa) | (MPa) |
1 Insigle L1657 2.04 173 35500
F: v —2jsh [MPa] AT=130°K (Sealer) i Out-51de 215 1.50 174 34 200
ere _ 2 i Inside 332 1.61 289 7 080
Sm @ BEIS R X [MPa] (Diaphragm) | Outside 225 | 161 | 19 | 22000
2. 2 HEYEME (J IS B 8250 4.12) 1 " Inside 99 204 | 110 | 266000
T IR X 3R A 2 U Ui ST=115k | (Sealen) OIuts(iide ‘ 142 150 | 120 162 ggg
» = -5 LmL e S - 2 nside 30 1.61 @ 266
FRME D RIE Salt & R, FEESTHR (Disphragm) | Outside = 228 = 161 = 198 = 21000
Y z SR Z SR : . R
(S/N#RED & & FPA#E L BN E R 1 Inside | 77 | 2.04 | 85 1000000
BB, _ . (Secaler) Outside 127 1.50 i 103 362 000
£ # 0t <ty AT=107.5°K 2 i Inside 291 ¢ 161 | 253 10 200
CoTAND \]Jﬁ SR E IR BT KD (Diaphragm) | Outside @ 224 1.61 i 195 22 200
N5 HEFRE (o) TFHET 5, T7/abb, : . , :' ‘
= . = = 1 Inside 58 2.04 64 ;1000000
3 [
V- IRBREOEA Y7 7 607 ~HROKE IT—100°Kk | (SealeD Outside @ 108 @ 1.50 . 87 © 977000
REBERNELEZERL, 5 ”erd A - 2 i Inside 274 | 161 © 239 12 300
C7 4 vy bR | we S b B (Diaphragm) ;| Outside 218 1.61 190 24 500
T o

#Salt=1/2X a Xrx SI E ; Young’s modulus of design curve

ZOPRDIENIEF RBULRDRTH TR X

nand, r=E/E’ E’; Young’s modulus of construction material
1- —-0.9vB/b- —_ YE #iE g L
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1—6Xp[—0.91/BW)-27r:|
Qo=rs2= 1+ [2:8_-—]?1,'/"]3___2 . %]o'es ©)
CCT o BERTZ LB AEE AN, RBREXHRT
lmm &4 3,

E AR E5RC10 M3ERESE & 3 MSIERE4R o 7 9557
HRT. BLD, BEZE AT=130°K ¢EB L-ELY, ¥
HREDIENPAIZI0MS Tty — 7 4448E (SCL
1) TFOZHAEEE LESE 11 100ET, ¥, 3MSET
WGEANY 77 5H 7~ FRAE (SCL2) T7080ETS
Bo ZThik—H 2%y FTHEM300 HER L4, 10 M3
M THIL8. 54, SMB3ETHRILL. 8EDF Y FM & It b,

G LESIIREHER, BHEHOHHEANT 7 v & Xk
U7z kE & I B CEBEN T WA Iz, {H4 DEERT
DNWTEFFMEIBRRDELRD, FHRE _LOBREA
bELSTL b,

6 R0 M3 L O3 MZHEBIC BT B X F — b &1
NEY & DIREZ AT & FRGEE LEBOBERE RT,
ZORMLDENBE EIEERD ERD Th B,

(1) SM3ETILFE A X 7 9 L BWOEHFGHN XEHT

BB, FTOREBEERTFREII/NI W,

2 10M3 HBCIkiREZ 4T=130°K %55 UCHE3 =X
FEEMU A B » T B, Tk, 4T<I30°K Tk
A X 7T 1HO EHRENFEEELXEL, 4T>
130°K Tk — 7 ORFRENKEM & 5,

30 g v 7Y 2 B

Vol. 36 No. 1 (1992/9)



1E + 06| o, -
E i . 3M3 SCL1
\o.\ (Sealer inside)
) 10M3 SCL1
(Sealer inside)
1E + 05 i

AT,

IE + 04f RaE S A -
¥ 10M3 SCL2 Tk
3 (Diaphragm inside)
i 3M?3 SCL2

(Diaphragm inside)
1E+03 I |

Allowable number of repetitions

1 1 L
80 90 100 110 120 130 1110 150
Temperature difference AT (K)

BOE REE (D LHAREUEREOBRK

Fig. 6 Temperature difference vs. number of repetitions

1E + 06 T T T T T i

B 10M? standard reactor
Sealer (SCL1) inside
£ IE+0E -
I o
z u
j=
£
E
L5
= a =219
g 1E + 04 (p=1.00 mm) -
= ¥ Ny o @=300
'\,\ (p =0.45 nm)
g a=4.00
(p =024 om)
1E + 03

I 1 1 1 i 1
80 90 100 110 120 130 140 150
Temparature difference AT (°K)

FITE EEE T JFARE UER S OBIR

Fig. 7 Temparature difference vs. number of repetitions -

o hoop
2001 s
Noz. corner -} %
= |
?: Top head Shell Bot. head ,', . l.
= 100 ~ Jacketed area / :
) TS ; \
= T 1 / 1
2 AN ! H
g / \ /' \
R Y/ e avasy el
% Nl | T e \/ v
& > AT
/\-/ s | g long-
- 1001

Sealer

FE8E G LEEFRERMMIS IS E
Fig. 8 Stress distribution along the shell

@ XAX¥7F7H7~FREDE v —7 [FRD FHA
AT DEREFWENE L, BISHOEEELZTH W,

Y o CRERE AT 73 100°K TOJHEKETIE £ 4 v 7
7 AN RLPFAREEL BEMEL R, BEZ AT R
130°K O FRAKETIH Y — R RLELS 25 HE&Ld
Bo Fifo, MEMEER S » FEMRERNSESFMER L Y
%iﬁ?of<7ao
4. BEBIZEHLEHHEN

¥ =7l EOBREIEEAREFS TSN R b ER L
LTV TH D, BEETRER L - CIERESOARMN
EbD, BhETRECEEY RITT, SHERRERK
%< B L HFERE LEBERBD T 5700, BERITLE
VSRl A AT ) B EE AR T L B,

FOCE TR0 M8 ZEHEE O v — 7 [HBREPIE I B
DEERRNE LB IR ERE D BIRE TR RE (@) 237 2
—~ A E S5 TCRT, ald VXKL CQXTHEHMLZETS
D, BEILMHEONE o (ES5EZBR) Tk-TELT

Diaphragm

Location

o B a=4001xJ I S B 8250icmd T\ 5 IBHE
BICRASNDIEFTRERIDRETH D, LEHOBEL
WEHoOBREH B Ea v o~ 5 LR R R
METHD, LHHEREEERCEWCUIERE «=1.80
~219DEHATHY, SEDHEGID & 5 ninEERDO S
LOEEFMTIEEZE AT=130°K ¢% T & 10 000EFE
BEHBARELTHS,
5. G LOFMH

HZEE TRk U @TiE Ry 7, £A4¥ 77 02
7~ OWTDEHTMTH B, Bk Licd 5 mBUSSH
FELUiEe, GARGLENRED X5 sy 2155
ERETABRERS D, GLORRIXGC LigaRkn s
7w RefCERREELYRITTILEEI» EThHR
g

G Lkt ¢ 5 L FFRE Bt o R L 509
HOEMCERET 5, & -T, GLOFEXGLERED
BHEBIBRIEILD T Ch o &L, B8K

Vol. 36 No. 1 (1992/3)

T RS o



1310 M3 SEHEEFR D R F — LREAIL L ABYSTTE A F — LE
X BIEh%EERALE &0 G LEEREBM ORI
FMEE T2y P LIebDTHB, CORMBY ~7, XA
¥ 7 7 MBS N & W BRI R RS D
RIE 7 AV 3 — 5 ~ECAHADTIER D H7 23200 MPa
ThHILNbhbd, BIRIE/ X/VEEBCKTHES
BSHD 2 v 2 —RERT,

BAE S S400 HaER LTkD, BRI 235

MPa C5» 5%, X -'T, GLEREOEMDGHBOMEX
MR R B2 T\ E iz, BMRISHBUT ChIEE S

W4T 5% COE LRI+ KEL, X->TGLD
BHBIZZ 2 b\, tk, SM3EBIZOWT HE%D v
WTHB,

G LSS IMiaE B 4 £ H U a, R EAEOH
RREZEL AT=150°KiFgE ¥ TL S TWBD, LiL,
FO X5 BB ARG TCIRERFOIECEL e
BEEAET S,
8y El U

BUS T X BIRSTHE & AT 5 ik BB D B HITEAR,
ERAE, BERTRE Xy ERC D2 H0ERD
D, FEECIVEMT LS LITRETH B, T,
RERER D BEIE EHHER EHETE RN BE0%
<, HlEbHEfETHB /D, FEMBHTIC X h &G % &
WU, BEHFMAETT- %,

G LR 0 AR LESII SO EELE, Thbb
AR E & BB AD 2 + — nEEE DIRERE 4T B &
U, BEROISHEFRECHT 5 EKEENE W, GLH#
BRI BEIET B IR BYS A B LA H T
T HLERE B,

Fiz, RTFME EeD BEECT B/ R B
W, —Hm—EOHENNBEL D, 1oL, BEDERE
BRENDESBITNRETH A AILMERTHZ L NRTE

ANSYS  4.4A
DEC 9 1991
16:566: 25

POSTL STRESS

4HNASH  10M3 STANDARD REACTOR HAHE#H

%9 AAEIS 2 & -
Fig. 9 Hoop stress contor

%o FHEEOLAIRFERLE, BWRATEREC LD L, ¥z
ED —2ARE 5 L HBLWE E DX HBBERD B,
A G LSS -5 r — 2 C FHEE%L 1T- 7
N, EERRPBL L > TRBHT S 7 —~ X013 5 B LW
bbb, FHC L BFME THETHTIEHRHETIEAR
CEEBRETSHERRELXREL, EARELRENEY
Eh&be R TTEAETT ) 7c®, ExDMERTE
WTEFNFNEDL XL — AR R 5 TL %,

(BEXH) .

1) MIAEE,  &BOENERET 2wtk (1972)

2) MBI : EAESBORITIC K DR FEIIHEMROBIR &
¥, BABENEMNH (1989) p. 111

3) THHIE : [SigEh ﬁjhthhﬁ (1973)

4) Wl 7Y 77 &Zws + GLASSLINED REACTOR
CATALOG NO. 114E

32 b it DA S s E -

Vol. 36 No. 1 (1992/83)



EYEABBCFICLKAHRT «+ R4

W HEK D L

Treatment of Polishing Wastewater from
Magnetic Disk Manufacturing Process by BCF

Kazuo Funakawa
CER)ZKALBES 20300 4
I

=
Kazuo Mashima

With the recent proliferation of computers, the demand for magnetic disks has been growing.
A pilot scale test conducted since 1986 proved that our 2-stage Biological Contact Filter
(BCF) was effective for the polishing wastewater from disk manufacturing plants. A com-
mercial plant which applied the system has been operating successfully at a BOD removal
ratio of more than 959, realizing easy maintenance and minimum space and energy.
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Table 1 Quality of polishing wastewater

Quali&” ) Company A B ! C
PH  7.5~9.5 8~9 8~9.5
BODs mg/€ 1500~2500 800~1 500 { 10 000~20 000
CODuyn mg/€ |2 000~3000 1200~2000!15000~25000
SS mg/€ 2500~3500! 500~1200;17 000~30 000
Hexane ext. matter

ma/¢ 300~ 500; 300~ 400: 3000~ 4000

Industrial water

$2 WS KD 7 11 — D

DHBINEG EFND, & Fo R DKL LR T,
PERRINL TR EIND EE X BN S,
F1RCHBEISKOKE 4774, BBk, £THO
ST, WEEOBER L OUKKOERE LY, *+
DBERIRELDEE2DND, —BBEUKCBODEEK L
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LBODBEENIO~25 %ITET 5,
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HHES KO — B e AL 54 88 2 B TR 37 BFBSEEK
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M & U CEEME GRBESUIMEREL) #fT-Tnw5b 0
M TH Do D EENEKC /LT ZRMAE & L
T, BODREDDEYUE AT, B CODEER
EKEDOMEAXBERINDIBAIT, ZRABE LTERE
IRETEILE A 1T 5 LB RS Do 2 RTUHERERT L 54
TR 13 50K E % 74

1. 2. 1 EENHET =

Wy F SRl X 5EE0EC X, SSiE
FONREAEDREEN, ~FVrERECOWTIL,
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Fig. 1 Aluminium polishing process.
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Table 2 Treated quality in each treatment process.

‘ ] — -
\\Treatment process‘ Polishing  Coagulation ‘Blolgg;cal treatment

B 4 K GFUKRCUEKOKE T 873G
Table 4 Quality of wastewater and treated water I
(’87+Design bases).

Quz;l-iTy\'\-\_ wastewater | treatment | »AS = BCF Quality ' Wastewater i Treated water
pH - 7.5~9.5 [6.0~7.0 l6.0~7.0'6.0~7.0  pH 1 6T, 5  5.8~8.6
BOD; mg/€ 1500~2500 | 500~1000] 10~ 50/ 10~ 50  SS me/l 30 < 20
CODpn mg/e | 2000~3000 400~ 800 50~150. 50~150  BOD; mg/e  Max. 600(300~600) .. < 50
Ss mg/8 2500~3500 20~ 50 30~ 40 5~ 10  [lexane ext. matter 10 <6
Hexane ext. matter mg/£

1 ~ , ~ | <
me/8 300 500‘ 10 30! £5 <5

* AS ; Activated sludge

® 5 X FUKROAMBEKDOKE T C90-3EHED
Table 5 Quality of wastewater and treated water II
(’90 Design bases).

B 3 & HFHLYLHBREONEKE GREHED -
Table 3 Flow rate of initial installation and extention Quality . Wastewater [ Treated water
(Design bases). oH o 6~7.5 5 8~8.6
“ | itial installation (87) | Extention ('90) sS mg/€ 100 <20
' ‘ BOD mg/€  Ave. 800(500~1 500) <50
Ave. 240 Ave. 360 5 e
flow rate  m3/d Max. 360 Max. 540 Hexane ext. matter | Ave. 30( 20~ 50) <6
B - THEE LA O 5 H3NT
LHEAEKE CTNBDT,

BN Ry YE B EH
/‘%._FDnéo

1. 2. 2 &7 2t
kDO BCFIC X A%
A vy FF XD EEDOWTIE,
BRI BTN EINT
WhHDT, FREREROMER

X UEHERAAERRR E Dl BCF4&E
A TR B o Photo. 1 Overall view of BCF

TE1

(1) MEKEE LT, &

VISR L BCF LB 2RICRT L H K BZEBE L
LCIZIBER—0ERTH - 7245, BCFOHFNRFAR
BEEA G L T\WA 7, S S DEREMRENENL T,

(©) BMERFNFCELTIE, BCFoHA, EHHHER
MBOF 4 7 0 —F— L LHBEFR LB T2 LK
ETHY, TRV L AESENKERDET
FNVE-—FITH D,

3) BCFm2BRUELIT) Z ik b, EHERAHE
D¥I3fED BOD fifixEinb, fi-TBCF O
A, B OLE L RWOT, EESRar 7 LT
X, HE2R—-2BTHB,

1. 2. 3 =kOE7 2 b

=L & LC B C FABUKIC A LT, M R SR
BAT - Tmo KEEIL, AD COD EE% 100mg/e, AL
FKCODM#EER10mg/¢ & LicBs, FRBEEHRID,
FEMEIROEERAELE LT T ~8%HELNDL Z &Abh
O?LCo

2 EEEBOEN
2. 1 BCFEADER

At BT, RBEEALENE T VI 7 1 R 7 BHE
Hek m BRI A L CHOIR L T ns, #Edke L
CHIRENDKEOR Ex D,  OEERBLEK
ext U C A ER oMM 4TS 2 Licieh, BCFL&
FEMEFETRALER & O B A AT - 1o AE R,

(1) SEALUERARETS D, HEEATHETLY, &
BAR— 2BV TE N,
@) BERBRENE N2, B i vF—HTH D,
(3) hE7n X OEAERESTHEEINTW DD, HMHF
EEMNEG T Do
Ll EoBliE & b BCF OEANRE XNz,
2. 2 WIBEREOBE
2. 2.1 HEIHEUE
3~ 5 T ER M & RO R LB E S SO
Ik B ACOKE AT o 2 THKE WD O, BRI
— BT A R (UTFBUK &FFES.)
BCFOBOD&ML, <A uy F7 A D OffRICHE
Sx 1BHOBODHAMA 3.5 kg-BOD/m3.d £ 1, 1
Hick 5 BODEELEAT5 % L BELT, 2EBEEDOBO
D& fi% 1.0 kg-BOD/m3-d & L7z,
wEpUmE Kk BODEEY 600mg/e LRELIL, €
DO THOREECHES, BODMEE - KEDOBEIMT AL
& B BB AT - 1o HWHROBKL LTI, BODET
[Pl % & i 144 kg-BOD/d i LT, SRR
288 kg-BOD/d &7ch 25 L 70,
BEHE1BCFOLEA®RT,
2. 2. 2 7utxiHY
B KM ERD 70 —F 5 — F &2 BIBE K
4+, FEEEKE, FIEBHOKY » PRIAL, R¥ 7T o7

34 it A A &

Vol. 36 No. 1 (1992/3)



Polishing
wastewater

PAC&H,SO, Polymer (A

nion) Polyner(hmon)

Polishing

wastewater pit [PH control tan

tank

Coagulation

P@@—Q@

Clar\her Dehydrator

Sludge tank
] Clarifier >

_lisPo, .
Defoaming
Air E _f agent

Defoaming

=1 5]
\L_MGM e Aeration blower
Raw water tank X t
Raw water pump y !
A-2 C-1 c-2
s || |Backwash
%3 : . : : blower
BB o —F - —or =S
g,l; 1\3 Aeration blower u@ % - Back;ﬁ:l{:
Flowchart of the l X i O 3
polishing wastewater s Y llL TJ" Tri:ttZr >
B2 D-1 D-2
treatment plant. BCF-A4B BCF-C&D Treated “tei
tan
" | 6 & NI
l _} Control Table 6 Time chart of backwash.
el | pane)
. Normal o Normal
{ == @ operation Periodical backwash operation
Dehydrator Draw| Air Airand | Water Draw
off | backwash | water hackwash | off
PP A11111 . . backwash
u ge
P -//\\\
Process
Pp] ishing ;;stewater air blower
Raw water Backwash
Gi/"ltnnk i blower
v B % 1 .
- (1L Backwash
I pump
A-1| B-1 | A-2 -
M B2 Interval
L 777777 T Time (min)
, BCF (A%B) FA4K
fffffff A KL A . N . o
I Fig. 4 Lo, MEHKEAE LR E S - Y
DHI Cl ]2 Layout of the polishing 7 X oL, BBk Y PIIEA LIESEEK & &5 L
BCF (C4D) wastewater treatment plant. e FIJ &@ﬁ(ih&ﬂ}gﬁﬁfbﬂéo &Lﬁﬂljﬂi 2 gz H BCF &

S pH MR AL,
pH Fik x - t%

PAC MHEASH, HRCT

BN TESTHRINEA SN, &

IS TN D, BERKIGHAKT Licfbkikz7 7107 »
ANV —CHALEE LS ST OB I N5, TR
NI AT v D0, BB X kI - &L
THNACBE I NS, EEKZ, BCFOEUKE LTEK

MR A T 5o FUKIE,
(A~DRF) i

Fk®y 7L, BCF &£
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i, RN B SR SUEEMIC 5F U e X
b, BUKPFEEBARY TR+ 50, BODBRMIES - B
{EfFER, SSIZFBEIND, BIEOEC BERER

i, MERERL Y 7Ty —im k- T X B,

REBIT

2BUMEL feoc, BCF 1 EBEHMABEK IZONT, [H
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AP s iz S S,

BORIT/RT LD AMETEL
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2. 2. 3 FEEERRLOEBE
55 B g3 14 ) ERERRAL
DA R A R,
(1) IEEEER
B L O R L LIk, TR & 1BE200
mg/e, 28H 100mg/e OBEECKD L5 AL,
1 ZHDBODHAF% 1.0~2.0 kg-BOD/m3-d CJlHz:E
BA T o7l NHEELI0H~158 T2 EBHAEXBOD
HapE S0 mg/e DI & /a0 IEREE A 52 T Lize £0H#
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Fig. 5 Start-up operation data I
(BCF-A&B)

b BHI, WHEKBODEEIX1S~40mg/e Th 5700 &
DD BCF MNOEEREEL, 1KH 3~4mg/
¢, 2BB 5~6mg/e Th 7z, BEBEED EHLREEIL
1B H BODARIZRHEDIZIF 3.5 kg-BOD/m3-d iz
CEIRSNh, AHEKBODE®EL, 7B 20mg/e CTh -
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L C95 %L EAVMRERC X 7o,

MRFERENH L, BCFENKERLEE, kBO
DERS LU WIAZSE L D HK 5 & 12% Ll EA1Es
NTs LBEIND,

@) 2BREOHE

B CFATIKIL, WHEHK O f X OHEEILB D
AR & - T, BODWEDOEBHNIEE L <,
1EREBCFUEKBODEEIX, FhlEo TEHY
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ODATHILEI B L CTWb, - T2EEBCFEF®
UK B O DWEEIX, [E/KDOEBIDFEAI1T & A L2
TR I BT 2 72,

BB ODHERFT, B O DL A 2RIt s
DT 2 BAMVE L RILIEF R TS - 720
(40 CODDKE
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O CODRDHEE LI,

ST R & TN A X B EWE O hic £
FRARTTRE MR DS, R SN ICMBK B AR L T
LlcdEELIBND,

(65) S S DEEMpE
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Fig. 6 Start-up operation data II
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Table 7 ABS concentration of each process.

[ | 1st stage 2nd stage
! Raw water | effluent effluent
— ] 3
ABS concentration | Lo 0.3 0.9

mg/2 :

EEWBREMRER R U,
(6) LRI DNWT
WL, A vy P AN OfiFRIRE TSR 1TBRH—
11U, 2EBA—20K1IEOXA~—iZL5H B
Be& Ulco 7ol LKA ESRRICIZ v RV X A » 712 LD
HEIIEI T2 5 & H I Lo
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A X AFfC X v, PERICEOWEN Ty 7 Xk
D EADRD 5 72 h, EHIAlOEEEAR LD [HEHE L,
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UL IbZ Enbhotce BTRCBCFAMLB IR
CRITHABSHWEYRT, ABSIZ1BEHBCFiIE
WTIE EAEDREINTWEZ E0banbd, BCF 15
HRIU2BHOREAZFE2, 3ird,
th g U
B C FEEEEI L AR T « A 7 B K0 B F o~
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95 %L 1+, AAHKBODBEEH0 mg/enEHh, /A
2y P77 AN OERTAbBbETIFNT - - HAR—2
- MEFFEEORDINIFEI Nz, SBROBHE E L CHH
- Ak~ BCFOBEABEREINS,
FlSBoREL LT, MEKPCEET S CODMS
DERFIC R NT, TEMREE DA O h BRI s Z R 0EE A
DEERPLECE Do
(BEXE
1) W~ 77 F5 —i%# vol. 31, No. 1 (1987,3)
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Application of High Rate PANBIC-F System to
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Wool Scouring Wastewater in Combination TR

with Membrane Filter

Takao Ishikawa
(BR)/KALIRE  #1E%E 3 %
e

& )l
Makoto Yoshikawa

B

A high rate fixed-bed PANBIC-F system combined with membrane filter was commercially
delivered to treat wool scouring wastewater, which is one of the most difficult wastewaters
because of oil content and the high concentration of organic matters. Treatability and
economics, and reduction of excess sludge generation were taken into first consideration in
designing the plant. Based on the result of a 30-month field test, the plant was provided
with a high rate PANBIC-F system, UF and filter press. The PANBIC-F system is effective
in thermophilic, anaerobic digestion of the organic matters. The UF which removes SS
including biomass from the AB reactor contributed to the reduction of sludge generation.
The combination of the two confirmed the reduction of sludge generation, meeting the
required water quality for discharge. The filter press helped the reduction of cake volume
by lowering the water content in the excess sludge.
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Table 2 Properties of wool scouring
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Fig. 2 Schematic diagram for the pilot plant
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Table 1 Specification for the main equipment of the pilot plant

Item ‘ Specification i Remarks
"AB reactor | V=4.53m3 1410 #mmx 3 250 VPmm 3 910 ¥mm | Fixed bed type
Surge tank | V=29¢ 250 4mm> 600 W Pmm x 1 000 Ymm |

Feed pump 2~40 ¢/h i
Recycle pump | 1500 &/h |
Gas meter | 4~1200 ¢/h i

Ultra filter Effective membrane area 3.1m? (Hollow fiver 1.4 #mm) :
89 4mm x 1126 Lmm | PAN follow
1 Cut off molecular weight 13 000 ! fiber type

37°C, 53°C KB Lize REWGRIZABY 77 2~H
SSEWEMIE—TFBIAD L HHEH Lz, BEF RZEBRX
HRA—~ZTHE Uiz
2. 3. 2 UFBROEE E
UFBRDERIZ <y 7KL L, UF—@/AFREUFY
A=Y FROZHRCDOWTREEDO U FLBARNEL R
5 F CTEBEAT-7co UF—@HR TIREBREWE % RN HE
HL, UF UV x2—v B5XCI3 BEKs GbERBEE BEL
T, ABYV7 7 2~-DFkE Lz, (B3R
UFE~DHAEL 2.0~22kg/cm2G » L, EfEa
Y Er R B S U T 5 7z, ML UF B CfT
W, IESEEE30 /15 53 & Lizo UFBOEGKRTRIC
ik 3T, TEERIKTAEE L.
2. 3. 3 SHhE
KESHTET IS K0102 b, #HFEMEWBRVEA
TR Zue<w o7 4~ LD, ARYAERE DR
F Fao X TT7 v 1 U BBEED W TEI Lz,
3. FRIMER
3. 1 BREEROMR
BERROKEAE2RCRET, Jht7 X F T
EXKEDOFHETH D, T-TOD, T-BODELK <D ]
I SOMBETCHELAZLDTHD, S-TOD, S-BOD
VBRI A R OB U, BBk E O L b D TH
%o MR L TWIRWA, —FRHS SBENRS ot
A BN TR U TR E RE BT AR) » 7oo
3. 2 R
3. 2. 1 WKROBNKC L HERI:MAE
BABRNLABY 7 7 2 - OWiR%A IR, BERICHE -5

wastewater
Item | Concentration
Treated water pH =) 7.4
SS (mg/6) 30 500
VSS (mg/8) 18 000
T-TOD (mg/e) 102 400
S-TOD* (mg/8) 68 400
T-BOD (mg/0) 27 900
filtor S-BOD*  (mg/e) 20 800
COD (mg/0) 15800
Hex. ext. (mng/8) 15 000

* Values of supernatant separated by
a centrifuge

() UFM with recycle @ UFM of one through

Wastewater Wastewater
100%;
AB reactor AB reactor
UF 30 %

70 %‘ [—4 Filter press J I Filter press

Treated water Dewatered cake  Dewatered cake Treated water

BIE UFRHEEOY &2 —rhHRE—ahR
Fig. 3 Schematic diagram of UFM with recycle and UFM of
one through

AEDTODE~F¥ vt (BLF Hex. ext.) otz
HRUICADTH D, Tl & HEICKT DErFERY S
H5ETODEOWTRETHENSEAY EEbh, Hex.
ext. T OWTURIRITREDOHERTH -7,

ESREHELSREKSTAVEFABELYRLICLDT
55, H—TODEMCI W TEHROLFNVEF ADEH
MBI ERRBD BNz Lich o THIRDOFREWE
W% & DEBHABEM AR LIz, LA LMD, ZhbHDOV
F ABEZBSOBEOMEE v SV TlRhWnd,

ABY) 7 7 2 —BHED S SHE 8 000~30 000 mg/2
DEBIEN B - 727=dT~-TOD, Hext. ext. OFpEIH
SSBECAXL EHEINLN, SSEEREILALS-TO
DIt BB EME D I ERE AR Db b, T
ARSI S BRERDETIE, S-TODDHFRAT-TO
DXV LB AETEREZRLTWS, ZDOZ LIZAB
Y77 2—0DSS (PEEFEICHET 2 b ORI ARG
B) #BETHIETEHECRERAERTE D2 L2 RE
LT\Wb,

3. 2. 2 FAREEXK

FEH ARD 2 2 BETPIR, SilRE 980 % & HE
WEBET b 720, ZhETT4, EEREBEER CEN
PHEE A A L TR D, WHKPHRE 7 V) Ol F
EUIRBTAPEBRLLT VRIS 5 lcb D EE2 S
Na,
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FEORTERT, chabEEBOHNRFR LD L EERIT
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Table 3 Permeability of UFM at different operating conditions

i Permeability* (g/m2+h)
Liquid ! - -
| Liquid temp 40 °C 1 Liquid temp 47 °C

26.1+1.73

32.1+2.24 |

38.9+4.25

Raw wastewater ‘
42.74+4.73

Digested liquid :
at 15kg TOD/m3+d |

* Inlet pressure  2.0~2.2 kg/cm?2G
Outlet pressure 1.5~0.6kg/cm2G

Wastewater Process C

CHALMCDNTIITOD HF1I5 kg/m3-d EZE L
7edi, BITENSLEHFRDOBEBNC L HBREROY S p /%
HRIFFRDO BN 5Tz CHRIEDWTHSD & TOD 5kg/
m3.d~20 kg/m3-d \T T-T ODRErEZEA 90 ~ 89
%, Hex. ext. BRaEEN 09 ~ 98 % 213 1F—F LizkhE
BEBNTND, ZOZEIZUFER, SSOLLLTHE
LTV HEFTROEHRYCEBIME W E Uiz
FUVT7ELDEELTCNDEZEERTLDTH D,

3. 2. 4 BREOWEIL

BYBIAIR 4 HFRIC KT D7 2 Fe: L BRFA L
RBERLIEGDTH D, FAFELE (AR LTD
A AFEERER) 1k, CH=XiX TOD 5kg/m3.d ~ 15 kg/
mé.d IR CE FEAAE =T, 15kg/ms.d ) kick
WTHE, 13IF—FEDHETH -7, TOD 15kg/ms-d ¥
WU ) 2 — v HRDO FR —@BRI D b #8920 %% <
HAFELTHED, 202 LXEEBE LR Y GEY
DIEIMEEIND 12, BREOWRLCESTEH L
HRB LT3, REE, BRFAELE EAS SEIHL
TORES SEDOHE) Z—@BFRLIV LY 2— v HRXD
FHHI20 %N L REFEI N, (FESE)

3. 2. 5 UFEOEEMRE

BIRKIIUFEDO #EMAELY RLALDTH D, Flux
BIXRE, SSEEZSCAREIKFETSM, ABY 77X
—JLEEE (S STREE 3~4 %) I XUETHER (S SBEE 3 %)
CHATHL A Flux B238Es Tl Y, BlmE
BFAEENTHNDEZ EHETFTNWES,

Process D

30 Fig. 8 Gas production and sludge diminution under the
combination of UF membrane against TOD
loading rate

B4R BVUINVORGRE Fao BE)

Table 4 Fy42¢ concentration

F420 conc.
Sample (%1076 mol quinine sulfate/£)
Raw wastewater 1.68
Process C 4.76
Process D 2.06

&Y VIV OBRNIBHFETHE (VTR
no)
Photo. 1 Fluorescence photocopies of sludge.

FE1

Dilution of samples, wastewater and
process (D) ; %100, process (C) ;
X 500.
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ARy AR dse+ 5 Fuo 2AlETH &
LD A2y BN MBI Uiz, TORERELE
dREBE1ICRT, BHINE Z LIZETREEDOITEMY
CEWT, $TEAXYERMENFEL TS LTS
BHo BAKRND, BREKY 2 — v HRD Fuo BEN—BE
HRDOFND 2~35bBHZ ERNWHBLNERD, BEY £
—y HRIIER Y SBRECHBETEA IR LT WS,
3.2 71 =BEAE TR

Bl EDiEREND

(1) PANBIC-F vy 27 DU E LC UF BEARE
THIET LD HFEKEEmMET S LAk,

(2) UFEoOBEE#ABY 7 7 2~ CRTZEILLD
HRBEY G MEFTE, RRBELAEEL T Z &
NHSED, COZ LI FTABERLRD T~ 2hbLE
Db,

(8 UF Ex #4487 PANBIC-F v 27 o k=R
1, BWEY 2-rHX —BHFRELRAETH-
7o SHUE, BUENRUFBEC L ThbR TSz
Th B,

4) FIRY 2~ HREBRY X~ HRO 7 2 FekAfE
R, BREEELLFASETH -1

LR E I o e, R
@ v—nr Y~ ZANERALURSHES E2is (v~

7Y — AORME40°C) fodd, ARV HADEHR
IR IE TR

40 gy 7
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Fig. 9 Schematic diagram of the wool scouring wastewater treatment

B 5 K Hita

Table 5 Design conditions
Flow rate 70 m3/d
Flow time 24 h/d

Raw waste- | Treated water
Item - -
‘ water ‘ UF filtrate :Filter press filtrate

Temp. cC 75 ! Max. 53 ! Max. 47

pH (=) 7.4 9. 12~13

SS (mg/€) 30 500 10> 300

COD (mg/0) 15 800 4 000> 1 000>

BOD (mg/@) | 27900 4000) 1.000>

Hex. ext(mg/¢) | 15000 30> ‘ 50>

TOD (mg/¢) = 102400 - —

(b R & 2N HEC FET D,
© HKHBOI LD RERE D L#E,
D 5 - 2RI EIRAEE & DENRD - oo
Bl g, IHEREEO BRELE 7o 2 & LT (it
PANBIC-F v 27 L +UFY #~>) FHFasH L,
4 ZELEBOME
WA U7 L G A gk o 7 v — v — F 2 8 9 RITR
T, WEBIRIL 7YV — v 7 4 AX—, AP v—J—TLD
L FENHR I, BB (BHD #BELUTABY
77 E—EEAIND, BRI ENIABY 7 7 2 4L
BIE Yy -~ 2y 7B L TCUFBCEHRsNS, UF
BEETABY 7 7 2 — LB EiRK & BIaRC RS
N5, FBEAKIZFKFEE & ICRIANLEKE UTHRE
ANBM, L oMTEIVKERBEGINAE, TAEBR
XNb, —F, BT -9 2y 7IGEEINE, U
A 7R E UTHERSOHINS, RENBRIZY Y4

.H! | Container
Feed
pump Cleaning Feed
water  pump
tank
B/ 6 K R
Table 6 Specification for the plant
Item Specification Unit
AB reactor V=500m3 8800 #mm > 8 240 ¥'mm 9200 'mm_ 1
Surge tank :V=8m3 1500 $mm x 9 200 'mm 1
Heat exchanger A=1.6m? 320 Wmm > 650 ! mm -1 200 Hmm 1
UFM unit 26 modules Effective area: 80.6 m?2 1
: 4500 ¥mm x 500 Pmm > 2 100 Hmm

Ca(OH) 2 hopper V=25m3 2900 %mm 5 300 fmm 1
Filter press A=99m? 1600 Ymm x 8 020 'mm . 2 880 "mm 1
Gas holder V=20m3 3400 *mm > 7 700 fmm 1
Sludge storage tank V=21m3 2900 ¢mm x 3 700 Ymm 1
Sludge conditioning tank V=8.8m?® 2400 #mm x 2 250 "mm 1
FeCl3 tank V=10m? 2330 #fmm x 3 100 "mm S
Feed pump 2.9m3/hx 28 mAqx2.2kW 1
Recycle pump 85m3/hx 10 mAq % 5.5 kW ‘ 2
UF feed pump 240 m3/h % 21 mAqx 30 kW Pl
UF back washing pump 9.3m3/hx 24 mAqx2.2kW i1

s T A bR RN, HEIRRT v 2 -
T VARCTHAKLE XN D, ABY 7 7 £ —nBORAT
RUEH AARNF — I S NI, KR A 7 — TR
NTEMNOEKE LT3N E —[HILER D,

HEF M, BEHEEEZ 4, B, 6FRTRT,
FEALHIFLMIKDOBY Th b,
(1) ABY7 7%~
- TOD&R 15 kg/m3-d
- BODH&T 4.1 kg/m3-d
V77 x~-FE  500m3 (EEHEET.IHD
W IR 53°C

- o AR
- REIBTE R

630 Nm3/d (CHy 80 %)
WAS SHEDE) % (1708 kg/
d(21.8 m3/d x 7.83 wt%))
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Table 7 Quality of wastewater and treated water (actual plant)
Q=50m3/d (TOD 10.1 kg/m3+d)

Item ' Raw wastewater = UF filtrate
pH (=) 8.1 ‘ 8.4
SS (mg/€) 23 200 :
COD (mg/0) 14 200 2290
BOD (mg/¢) 17 300 2000
Hex. ext.(mg/8) } 13 000 i 80
TOD  (mg/e) | 95 500 | 11800

Wity

Cross section

B H 2 UFBODFEYR
Photo. 2 Fouling of UFM alter 210 days of operation.

s BREER GEaEmE, T A EERK,
e eeeees U FF#, BARF#
TOD 90 %
BOD 189 9%
COD 1 80 %
Hex. ext.: 99 %
2) UFp

s HmATES 2.0kg/cm?2 ~ Max. 2.2 kg/
cm2G

< AR 53°C

- FLUX. 30 ¢/m2h

o R 2 m/sec

 TAEHE R 15 sec/30 min

« EHRRF 20 h/d

(3) Wik (74 rz—-7v2)
- Fecgs 1A% DS 20%

. Ca(OH), » 7 43 %

o - EIKER 50 % (BE1ZfE)
- T 2.6 kg/m2h

o AR 8h/d

5. EEBDEL

BT B TRER L, JHFHCER I T 508 (—HF,
BI1ER), LBuhbIERCHE Licbd Clde i 577,
FEL U FHEOBYY, H{bic X 5 BEKEDE TS <A
1y BT A TRERS DRI WERHIC LB 7 TR
W DN FEE L, BRI A RE LR, BHEOMERIC
EoTWwb, CZTREHFODUFFEOFBEBOETIROW
Tiak%, IO U FED Flux &0&BEE ALY
LOTH D0, FENRNLE QERA) brhb b 3810
Bliz7x3 Flux E0E TR bhic, ¥R TUF R

Inner surface

After back washing

Flux [¢ /me-h]

Before hack washing

| !
i} 50 100 150 200 250
Time  [days]

F10E UFED Flux 8OFEZL
Fig. 10 Change in flux of UFM with time

UG L C L BEERAIEIIZED DR o7z BE2ZU
FIROBER A T2, FERONEX, o7 —v
(FRfb#EnTh e Z 2 bN5), 77V -2 RWE, <77
YV T7ETHEIPE L Tk, —F, FAEIE B LUL Y
oot by, SR — HERE LT T,
INHDUFBEOFEBIEN X PIETHHELCH L, B
7 A b ERICER, EHOBHE & LITHEYRERRE
CBE L, IR e R SR T 5 C LI & D Brg o Flux
HAERERT D 2 LBk
& £l U
MU CHREAEBZRE, BEL LA T LD TOEL
MHAEHSAE Y 2 7 L DT T v PR EBbhb,
BEECED T, WSDOhD 7 7viFEYEL D0
BEd o e, BE, BELAEFCE VA, FREOBN
HEFTH I ENTE I, ZOLERKD BB A &I 7
A T OfERLE, 8 6 FEBEK Y v R Y v L (T oy,
199145 H) CHEKY Lkl L2353 %,
BRBICIARR, HREAR L ORESECHR N2
W BARTER (B BARttomO3ER, SSEER, +
g, —=ETHOEHBEER AL U & U TEREAICEE
B LEd,
(BEXE)
1) HAERE GF) &8
2) B <A 2 o EIG RS RETIE,
953, vol. 30, No. 10, (1988)
3) A, BN OB EEBEK O ATRRSULEE”, R
TEA4REE, p. 263~269, vol. 67, (1989)
4) A. Hogetsu, T. Ishikawa, M. Yoshikawa, T. Tanabe, S.
Yudate and J. Sawada: “HIGH RATE ANAEROBIC
DIGESTION OF WOOL SCOURING WASTEWATER IN

A DIGESTER COMBINED WITH MEMBRANE FILTER
(1991)

JHKEBEK, p. 949 ~
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Introduction of ‘“Open Siphon Filters.”
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This paper is the introduction about the struture and the feature of “Open Siphon Filter”

which is installed in many purification plant, and the feature of Granular Activated Carbon

Filter and Aerobic Biological Filter which are advanced equipmants of “Open Siphon Filter”.

¥ 2 B =

AHEFEBEEE UTHEEY A 71y - 74 vz — (B
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1. 1 #B&
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H, FEs, WHE, X Vs, FREROENR
WA 5 SKEIE FUMsr LCOn 50, FOo4ho K
W, VR, SRR Ok, P K T A Ml X
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BIRIC BT FEEE 14 CRE TR 24) it
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BT HHIKE LK E, HIBED RIS rEirs %
i, BIFEMOBIECHET D, T, FKED TEHayHK
Fef AT 5,

1. 2 FEVRER
1) Al (B2ED

WKL, F RO GICHE X MR X e 0 b A TR B e

BRAFEE, FY v FHABPBERNSECHEAZIE S,

FRECFE XNz, $EKkER (Bfl.ye o 7)) %
BT, FMFNThOEKBCEDOL, FRKYA 7

+ YETHBRCE T, WEREORMCIIEA R, Wil
WEDIRELANFIT B XED, - C, Plfkiic X
B EELO LA, FRBN—RMUDKE A &7 -
THbh b (BRATFERD), FE=EPKAS HWL (T
D7, F IR @ ORI A R L AR SUCHEETRRIC
Bh,

2) vk (BIRD

FUKY A 7+ v (02 BOKFR) 2BI0, FREPNK
& b7 7 OB E TFFThL, FRKY A7+ 2 Ex
X5, GHEEL, WO PnEaE KITRsEL 2
ENeD)

W E SR ER &, REER v 7ok &L 0 Ek
AT Do QI XA THBEATHE X D Wiy A 7 & v EHEE)
X, L7 vy 7 L) BRI A I X, I
WIS D, B L WP —TBT » 738, LR E
LNy, ENENRORGTRE, 24~~~ L b RIES
%

WPEOHET AU, UK WMAZIERNS, Ky 47
+ R R, —EREEKEAT > foD HIFEK Y A 7
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EE1
Photo. 1 Rapid sand filter ““Open siphon filter”

Voi. 36 No. 1 (1992/3)

g2 7

DAEE 13




2000 | 17 100

! 300 5300 300 5300 300 5300 ) L 1L.300
T T () '|
Dram Drain gate Inflow pipe Raw water inflow Outline
— i | AW Waler Intow

‘—-—{-‘—IWEJL _% -ﬁ" y@ Total treating capacity
______ W——p— p—— p—— 3 /ds
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ooE 600 mm
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LOfF R B A

B (45 200 mm

IS EERE . L vy 2
k5 7: FRPHI
# ok Er EeXEoREER
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"Bag Filter

g

(ROEEER  BRSE 1R
n # = =
Keiji Kawabuchi

Bag Filters have recently been received particular attention, since the problems of global
atmospheric protection, dioxine and so on are highlighted.

Shinko Pantec, having so far handled Ion Scrubbers and Air Washers as wet type dust
collectors, has recently commenced the sale of Bag Filters, dry type dust collectors, too.
Thus the dust collectors are available in two types, wet and dry, and now we can offer

either type, depending upon the applications.

This paper attempts to describe the outline of Bag Filters.
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Fig. 1 Construction diagram of SMD type
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During normal filtering process
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Fig. 3 Construction and operating diagram of SMD type
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Fig. 4 Construction and operating diagram of SJPT type
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Filter cloth - Filterin Gas
Blow-off Filtering rtering .
Type Type . . velocity | temperature Features & Application
_ system of fabric | - Material side (m/min) Co)
Reverse air »A wide range of applications from very
flow & W Svntheti ~190 sticky dust to high dust laden gas
SMD shaking f%‘ll?n ylfn'be 1€ | Inner side 0.6~1.3 | (Heat resis- |+Blow-off is completely achieved by
combination ablic 1oer tant nylon) | means of both reverse air flow and
type shaking off mechanisms
Svntheti ~190 -ISuitagle folr deasily regnoxiable dust and
ynthetic o . ow dust laden gas In large capacity
SK Reverse air ‘Woven fiber I id 0.6~1.2 EHetat rle 513' operations
flow type fabric } nner siee ant nylon) |, Simple construction
. - - (Same as above)
Glass fiber 0.3~1 250 » Applicable for gas of high temperature
«Applicable for very sticky dust and
Sythetic ~190 wide range of particle size and quantity
SIPT Felt };iber 1~3 (Heat resis- | of dust laden gas
Pulse jet Nonwoven Outer sid tant nylon) |<High filtering velocity and minimized
sp type | (Nopyoven)| | Outerside] _space for installation
- »Applicable for gas of high temperature
Glass fiber 0.5~1.2 ~250 from coal firing boiler, wastes inciner-
ator, etc
52 Vol. 36 No. 1 (1992/8)
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Table 2 Types and characteristics ot filter cloth

. . Polyester-base | Polyolefin-base| Polyfluoroethy- | Inorganic
Polyamide-base fiber fiber fiber lene base fiber fiber
Nylon 6 Nylon 66 Hea‘t];«lagstant Tetron Pylene Teflon Glass
Specific gravity 1.14 1.14 1.38 1.38 0.91 2.1~2.2 2.55
Max. wkg. temp. 100 °C 120°C 204°C 120°C 9 °C 250 °C 250 °C
Resistance to ware © © O~0 © O A X
Resistance to dry heat A O (©) O A © ©
Resistance to wet heat A O O~0 A A © ©
Resistance to inorganic acid O O O © (@) @) O
Resistance to organic acid A A A © © @) A
Resistance to alkali © © O O © © A
Resistance to oxidizer A VAN AN © @) © AN
Resistance to solvent A A A O (@] © A
Types of raw thread SF F SF SF SF F SF
© Good O Relatively good /A Normal X Bad
% 3 & SMD, SJPT HDigHl -k
Table 3 Standard specifications of SMD and SJPT type .
Model SD5 | SD10 | SD15 | SD20 | SD25 | SD27 Model ST5 | STI0 | ST14 | ST55 | ST60 | ST64
Filtering area (me) | 106 | 177 | 320 | 592 | 977 | 1140 Filtering area (m?) 58 202 | 347 72 251 | 431
No. of chambers 2 3 4 6 7 Dimensions of filter cloth (m) ¢ 1422 440L ¢ 142 x 3 000L
Dimensions of-filter cloth {nn) ¢ 145x3270L No. of filter cloth (P) 54 189 324 54 189 | 324
No. of filter cloth (P) 72 120 216 400 | 660 770 Required compressed air (N2it/n) | 126 441 756 | 171 599 | 1026
Approximate 112290 | 3436 | 5719 | 9145 | 1371816 004 Approximate L] 1600|5300 | 8900 | 1600 | 5300 | 8900
: f W1 2030|2220 | 2030 | 2220 | 2410| 2410 f : W 2 400
dimensions (wm) |- o5 o5 | 6786 6936 | 7136 7136 dimensions () | -5 o556 700 [ 6750 [ 6900 [ 7250 [ 7300
w
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Table 4 Standard specification of Pipe Filter

*Gas outlet T Treatment Approximate dimensions (mmJ

iy TP ) A B | ¢ | D E
GF-10 10 9600 3700 500 $200 $200
GF-48 50 1250 4600 700 400 400
GF-112 110 2200 4 QOO 800 600 600
G F-216 210 2600 5 300 900 800 800

Manhole
T

Drainage / ‘
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Targetting on municipal water purification
plant, test machine was installed on our factory site
to meet customer’s demand
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