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A boiler feed water treatment system consis-
ting of a coagulator, two gravity filters, two train
primary demineralizers with two mixed bed poli-
shers has been installed at Gobo power station of
the Kansai Electric Company. This is a photo of
ion exchange units of the demineralizer which
has feed 50m3/h per train of highly pure water
to super critical boilers for 3 units 600 MW
Generator. )
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Surface Treatment for Controling the Accumulation

of Radioactivity

BIRBERA R

M H
Koichi Wada

B

In the nuclear power plant, it is necessary to develop techniques to reduce the
accumulation of radioactivity for saving man-rem and cost of fixed inspection.
Surface treatment for equipment materials, especially electropolishing and
glasteel® are very effective to reduce the accumulation of radioactivity.
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Photo.1 Observation of SUS304 surface by SEM
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Fig. 2 Schematic diagram of electropolishing
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Table 1 Results of measured residual stress by X ray

Residual stress (kg/mm?)

Surface treatment |~ T i Tine At 90° to
with buffing buffing

$150 29. 6 —40.6
$150+ A CV 9.6 —43.7
#150+E P2 —10.5 —19.5
£320 11.8 —39.1
$320+AC — 6.8 —63.5
$320+E P — 7.5 —22.5

[NOTES] 1) Pickling 2) Electro polishing
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Table3 Effect of surface condition on per-
formance of SUS 304

Surface condition NaCl (%)

Electropolished (H2SO4+H3POy4) 0.61

Fine (hand) ground (240 grit) 0. 50
Fine (belt) ground (240 grit) 0.32
Sandblasted 0.37
Coarse (wheel) ground 0.38

Tests : Done starting with specimens passive at
0.645 volt (Hg scale) in 0.3 NH2SO4

at 40°C
B4 F SUS304 27Ty VASEOEEE&GEIGHEEHN
R OZE{L

Table 4 Variation of time-to-fracture, induction time and
crack propagation time with specimen surface con-

dition.
is Time to Induction  |Crack propaga-
EFI fagghizr;dztlon fracture period tion period
P S (min) (min) (min)
Machined surface
(8 teste) 25.7 45 21.2
Electropolished
surface. (19tests) 104.0 87.0 17.0
i T T T T
30| As +R 570C-SR .
o0—O &—e Mechanical polishing

AH—A  A—A  Electro-polishing
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Fig. 6 Curve of stress-fracture time
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Table 5 Physical property of glass and steel

Basic material

Item
Glass Steel
Tensile strength (kg/mm?2) 7 41~50
Compression strength (kg/mm?2) 80 —
Young’s modulus (kg/mm?2) 7, 000 21, 000
Hardness (Hv) 600 110
Linear o o cient o | 0.9~1.0 14
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Corrosion rate

c
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86X AR RYUC RIE TRELE ORI

nn/y Table 6 Comparison of Contamination Levels for Samples
. Exposed in a BWR Fuel Transfer Channel During
200 0.05 Refueling
® Relative Contamination Level
= Surface Finish
8 As-Exposed | Decontaminated
@
2
g As-Received #1 (HRAP)! 100 68
=
#1+480-Grit Wheel 76 51
_ i 7 $1+#12 Glass Beads 32 11
100, 1'0 20 30 4'0 5'0 6'0 #1+80-Grit Flapper Wheel 32 15
N HNO3 % v #1-+Flapper Wheel +
$#10 Glass Beads 27 10
005 linm/ y #1+Electropolishing 11 3
CNOTES)?’ Hotroll+ Anneal + Pickling
® | A
3 - N
g | B 1R BMANEER WEROREE?28°C)
g Table 7 Result of measured contact angle (28°C) (Unit=Degree)
[_( -
] Contact angle
Surface
10057620 30 40 50 60 70 80 90 100 treatment SUS 304 ) SUS 316
HSO01 % Rmax| Pure . |Styrene |Rmax| Pure .| Styrene
Y () water !Gly CeTIN | yonomer () water }Glycerm !monomer
920 010 Q. Ofm/ v %150 \ 3.8) 115.5| 104.5 33.3] 3.3) 109.5} 105.5 32.2
£150
TEP 2.0 74.1 68. 2 11.0| 1.9 48. 3 46.0 15.5
?5.’ £#320 1.8 112. 2 102. 8 43. 3 1.3 90.0 91.5 34.7
g $320
& TEP 1.0 80.2 75.7 16.5| 0.9 55.0 52.5 13.0
Q
= . $400 | 0.9| 91.6| 93.8| 325| 0.8| 79.0| 781| 27.3
£400
‘ TEP 0.8 80.6 63.7 13.2 0.8 67.0 61.7 12.8
W0 ——75 15 20 25 30 % Grasteel®| 0.9 7.0 | 15.0 [Jnadle tol - - —
HCl %

BIE FERICHT 577 AF—VOMER

Fig. 9 Corrosion data of glasteel® for various acids
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(NOTES)Y’ Unable to measure because solvents diffused too quickly on

surface of glass.
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Fig. 10 Accumulation of Co~60 to the various surface
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High Pressure Mechanical Seal

{ETHERE B (LTt
w oK TG

Hajime Yamamoto

A mechanical seal is one of the most effective shaft seal instruments applicable to high

pressure operations.

In these days, this type of seal is being developed for larger shaft sizes, for higher
pressure operations, and for better performace.

Accordingly, the design and choice of this seal requires greater consideration.

In this

paper, the fundamental features which must be considered in the design and use of
the mechanical seal attached to a high pressure reactor, are discussed with our field

experiences and experimental studies.
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BWEARLDOTL B, miEIEX b AREML, SEL &%
BE(LD—BREHBATED, FOBECHZ - TR, TR
BEIWLETH B,

C TR, EHEASERGHEBA A= VY — VOR
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W, EEBRLABCH L CITE D4 FEE LEEE
DEWSLDTHBEI kb & LD, BLHRE FHSC
DT~ F—NBEDERGLDVBELNLDA 5 TET
Wh

D=~ X/ BN, HxDOWE, BEEALTY, &
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Fig. 1 Mechanical seal for high pressure operation
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L L WC-Co RBEESEE, /A YF~— D as,uv ki
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Table 1 Physical and mechanical properties of carbon and graphite

Thermal

Specific Shore | Flexural |Compressive | Tensile | Modulus of | Thermal conductivit Max. working
Material . strength strength strength elasticity | expansion (keal/ y temperature
gravity | hardness | (kgf/em?) | (kgf/cm2) |(kgf/cm?2) |(108kgf/cm?)| (10-6/°C) mehre°C) °C)
Graphite 1.8-1.9 40-60 350-500 600-800 180-250 28-35 120-130 400
Carbon 1 1. 65 75 550 1500 150 4 20 350
Phenolic resin
impregnated carbon 1.74 78 690 1300 Q.13 4.4 300
Furan resin 1.78 100 850 2300 250 0.18 6 200
impregnated carbon 1.8 70 700 1700 230 0.15
Acrylic resin ~
impregnated carbon 1.75 85-90 700 2500 5 280
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Fig. 2 Shape of sealring using cemented carbide alloy

Coating Shrinkage fitting

B2 R BEASORYE

Table 2 Properties of cemented carbide alloy

O-ring mount

Composition (%) ' Physical properties Mechanical properties
TiC Speific Thermal Thermal Compressive Deflective
wC Co TaC rpa vity Hardness HRA|  expansion conductivity strength strength
& (10-5/°C) I(kcal/m<hr«°C)| (kgf/cm2) (kgf/cm?2)
93-95 5-7 0 14.8-15 90.3-91.5 5 68-72 540 160-250
90-92 8-10 0 14.6-14. 8 89.5-90.5 5.3 60-65 520 180-270
93-97 0 3-7 14.5-15.5 92. 5-94 4.9 80-89 400 >70
B 3 & RBEMHomEmEs
Table 3 Thermal spalling resistance of rubbing material
. . Cemented Cemented A
W Slhg%n Alumina carbide alloy | carbide alloy ililtlcgn Graphite
carbide Ni 169 Co 7% ride
Vickers’ hardness 2570 1000-2000 1600 1600 2500 —
Deflective strength kgf/mm? 45 38 42 70-77 — —
Tensile strength o4 kgf/mm? 28 24 42 77 24 2.95
Young’s modulus E kgf/mm? 4.2X 104 3. 8%x10% 6.0x10% 6. 1X10% 3.2X10% 843. 6
Thermal expansion « 10-6/°C 4.3 7.0 6.0 6.0 3.2 2.2
Thermal conductivity K cal/cmes+°C 0.30 0.06 0.2 0.2 0. 033 0. 358
a/Kx10-6 cmes/cal 14.3 116 30.0 30.0 96.0 0.6
Thermal spalling .
resistance cal/cmes 46.6 5.4 23.3 42.0 7.8 530
Thermal spalling resistance =0 K
E @

10

w7 7w Py —H#E
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Fig. 4 Limit of clearance for protruded O-ring
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Fig. 5 Deformation of sealing face due to pressure difference
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Fig. 6 Shape factors affecting on pressure resistance of floating seat
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Lining Glass

L TREER BREERE
R H ¥ X

Masamitsu Sawada

This report outlines the history of our lining glass being used for the standard

glass of chemical equipment, and also outlines the characteristics of our newly

developed #9000 glass.

This new glass is the standard instead of the usual standard glass #3100, #5000
and this glass provides the best corrosion resistance against all acids, water and

alkali.

LMLk, 79 RIA= v BT AL BT
fo, BEES 5 ADEBL FOL DM FLTC, IO
BEFE L 7=H L\ 777 2E90001DWTIAT 5,

ZDF LW 77 #0001k, fEsk D Ltz 775 2 £3100,
#5000 %, EES 7 2 ThHY, SINERME, ik,
B 7 s U EERETL2ERREE 77 X Th b,

1. & Z H &

FIB04ERY, /7R A4 = /R LT 1 FlE8EL
TLSk, BECELETHEL DI TR T A= 7%
BEMALTE TS, ZOMA——& LT, 77927
A =¥ SR HIRETH B 77 X DFZEITHE 2 /s W88
HELUTE

SA=v 7 TFRIE, Y—F, BRERIO-BEHA
MR EEBAD, EEEd e XY, B THLEHED
EAMELEBELAZLDO TR TEALAR Y, M Ta—¥
— e =~ XEBHIEZ T WL 2Dk, Bz ERAEs
B, FOMEAMEREEZ S /07 7 ARBEL ST F
5705 E—BED V7 A TLTOBREY F-¥5 Z & I1X3E
WCHEETR D, BRI T A0EEL 2 X5 %ERLL
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AT, INBIA=VT 7T RESHRTUR_EE T
WAL, BET D EFERFIC, TDTT T RADE®HIDOWT
FHHL TR E v £ U TRERE LU ALH LWL THEAE
¥ 77 2#9000% BN T Bo
2. HHoitIL#ERI 2
2.1 EESSR

(LB AHRAN T A= IHMe LT 77 2k, HR
PHBRD X 5 BRSO EEE LTRY, BEOMERME,
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Table 1 Transition of standard glass

55 60 65 70 T3 80 85

MAMEEZE L T30, AdbE, B3, 4w, a5%
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EHE, TIRFA=VITERD YV - X~ ELETH
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B2EES 7 2 ThRIFNERLT, FILWRROEE S
2 & U TH#9000% BEF U feo EEMIIC DWW TIIBIR T B,
2.2 EESS2OEE

LN BAEEC, EELLULTEALTE RS 5 2%, &
1 RECRT,

BArRROEEE S 7 2 #53001%, Si0s-Bs0s B# 5 X T,
P BT T ) BA15% DEEBRR T T X Th 570
CAZREFRERX WA, Rk EN, R 6—-xTX
NN ERERITEZ R U

¥59001%, #5300% B L€, MEEVEEM:, MIERME, Mk
HrARCHEXE, BAMBREEE bR TWET 7 X
TA= YD BEFTHHEEL LS 7 XA Th ootk
%o

#6100k, #5300, #5900 OMHAM 2B L 724/ L LT
FEEN =2~ 79X TCTh oo

ZDYRE TiL, BaOg ooV v # 7 iEERRE 7 7 2 M8

£9000 |1

5000

Nucerite
= 8000

#3100
Nucerite
7100

#3300 R23¥

£6100

| 1 | ! ) | h #5900 6§ 32
- z5300 9900 mg100 23300 £3100 20000, ﬁSBO()m 100 g
—EEN0, | 209HCI | Pure Water 42;NaOH
i BP.VP. ' BP. VP. 80°c L.P.
Nucerite 27000 27100 28000  £8100 B.P.: Boiling point V.P.: Vapor phase L.P.: Liquid phase
F1H B 2OHEEN
Fig. 1 Corrosion rates of standard glasses
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fEd by 7 2%, F2BER, 7TAV IO 2T —=v iR
“NRAmET LT L) “EihEEn” mEsbE E UTHESE
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B HE 1 BRIV A0OEEAETERESTE
Photo.1 SEM of crystallized glass

#3100 Glass

Cover coat
Nucerite

Ground coat

Steel

B E 2
Photo.2 Cross section of nucerite #8000
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SIMY AT AEEABL TS, Thbb, LFIENHERKIL
HT7TADX—274 &, BRAYES 7 20 2BHC X -
TEBREIN TS, - TI 7 AEOBMNERIE, X
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3) MEMRUHEESHE, 7 X LRA%
4) THEGEMEI L EESTAY 7 X L A%
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60 -
#3100 Glass
50 F
401+
30+

20 Nucerite #8000

10

2 4 6

8 10 12 14 16 18 20 22 24 26 28 30
Shock energy (Nm)
F20 BRI INVX L7 T AHMEERTEE OBR
*ig. 2 Relation between shock energy and chipped diameter
of glass
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I E TUrE, ERBEESTFOEREBFERAT T X
A=rv7ieEs LT, FRRE —80°C ¥ ToEHLNY
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Fig. 3 Corrosion resistance of §4300
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Wheel : H18
0.81 Weight : 1000gr

gr
Y

0.6 .

0.4

Weight loss

2(‘)0 4(l)0 6(')0 S(I)() 10'00 rp.m.

E4R X—w7 A+ C0DMEREY:

Fig. 4 Abrasion resistance of nucerite C20
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Table.2 Dielectric constant of roll cover material

Material Dielectric constant
Natural gum SBR 2.5~4
Silicon gum 3~5
Epoxy resin 3.5~5
Hyperon 4~6
Chloroprene gum 5~8
Standard glass 6~7
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Fig. 5 Thermal property of lining glass and steel

2 Stress-Strain
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Fig. 6 Softenning curve of lining glass
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‘“Cryo-lock” Agitator

e TSR ARz

Woosm R
Tadashige Yamasaki

ETHEER B REtomR
wn R B2 —
Kiichi Matsubara

WMETT Y FT7— ¥~ x4t

2 R B =
Haruhiko Kuwabara

The “Cryo-lock” agitator has been developed to make it possible to remove
the impeller from the shaft. Therefore, the impeller can be assembled to the
shaft inside the vessel by means of its unique “shrink fit joint”, although
the shaft and impeller used to be of one-piece construction for glasslined

vessels.

This report describes the features, assembly and disassembly procedures of the
cryo-lock agitator and torque capacity of cryo-lock joints, etc.
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Fig. 2 Flow pattern by cryo-lock agitator
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Report of Visible Plume Observation for W/D
and Low Noise Cooling Tower

BRIBERE  HR

KR H ® —
Seiichi Harada

Since the first delivery of wet/dry cooling tower in 1974 and the low
noise cooling tower in 1977, more than 70 cooling towers of both type
have been delivered to our customers.

The effectiveness of visible plume abatement was tested, by installing
three different attachments, onto a low noise cooling tower combined

with wet/dry hybrid system.
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Photo.6 Plume length
(case 5—1.0m)

Photo.7 Plume length
(case 6—0m)
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Photo.9 A view. of regulating

plates guidevane
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Table 1 Evaluation of plume observation results

Case | Memn length (CO0CS L O e

base (m) (%)
1 13.0 20.0 —
2 1.4 7.5 91
3 0.5 1.0 99
4 4.0 5.8 92
5 1.0 1.5 98
6 0 0 100

£ 2R 2=y t OGHABEEANDOEE
Table2 Effect of additional units on Cooling capacity

Case Cooling

No. | Capacity Remark
2 _jg_____ Values with plus mark mean temp.
3 +0.1°C rise of cold water
4 +1.0°C
5 +0.4°C
6 +1.3°C
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ABC system has Demonstrated the Profit of Energy

Production through Wastewater Treatment

REREEER HNRHERER

B OB R M
Hiroaki Higashino

Anaerobic biological treatment is a process in which organics of wastewater are converted
to methane. Conversion of organic pollutants to methane offers more significant advan-

tages than aerobic treatment :
(1

(4

) No energy consumption for oxygen transfer,
(2) Energy is produced in the form of methane,
(3) Much less excess biological sludge is produced,
) Nutrient requirements are substantially reduced,

(5) A higher degree of stabilization in treatment is possible.
ABC system is an anaerobic wastewater treatment process which has been developed

by Shinko Pfaudler Company Ltd.

ABC system proved these advantages by full-scale wastewater treatment unit which
has been operating at Nagata Sangyo Co. since 1984.

This paper will discuss technical and economic considerations for anaerobic treatment
and review briefly the operating data of full-scale ABC system.
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Table 1 Compounds metabolized by acclimatized anaerobic cultures

Ethanol
Ethylene glycol
Ethyl acetate
Ethyl acrylate

Acetaldehyde
Acrolein

Acetic anhydride
Acetone

Acrylic acid Ferulic acid
Adipic acid
Aniline

Formaldehyde
Formic acid
1-amino-2-propanol Furfural
4-amino butyric acid Fumaric acid
2-Amino benzoic acid Furan
Benzoic acid Glucose
Glutamic acid
Glutaric acid

Glycerol

Benzyl alcohol
Butanol

Butyraldehyde
Butyl acetate Hexanoic acid
Butyric acid Hydroquinone
Butylene glycerol Isobutyric acid
Catechol

Citric acid

Isopropanol

Lactic acid

Maleic acid
Methanol

Methyl acetate
Methyl acrylate
Methyl ethyl ketone
Methyl formate

Nitrobenzene

Cresol

Crotonaldehyde
Crotonic acid

Diacetone gulusonic acid
Dimethoxy benzoic acid
Diethylene glycol
Dimethylsulfoxide

Oleic acid
Pentaerythritol
Pentanol

Phenol

Phthalic acid
Propanal
Propanol
Isopropyl alcohol
Propionate
Propylene glycol
Protocatechuic acid
Resorcinol
Sec-butanol
Sec-butylamine
Sorbic acid
Syringaldehyde
Syringic acid
Sucrose

Succinic acid
Tert-butanol
Vanillic acid ‘

Vinyl acctate :
Corn |
Potato i
Sugar cane

Bagasse

Peat

Wood

Corn stover

Straw

Water hyacinths
Giant kelp

Animal wastes

Cheese whey

Pear wastes

Pectin wastes

Meat packing

Corn milling

Dairy

Brewery

Rum distillery wastes
Wine distillery wastes
Guar gum wastes
Water-soluble polymers
Bean blanching

Pulp mill evaporate
Coking mill

H2-CO pyrolysis
Wool scouring
Tannery wastes

Yeast

Heat-treated activated sludge
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Table 2 Growth constants, anaerobic cultures
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Fig. 2 Observed yield coefficients in anaerobic processes
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(ZEXH)

1) M. Henze, P.Harremo&s: ‘‘Anaerobic treatment of waste-
water in fixed film reactors-a literature review”’ Wat.
Sci. Tech. Vol. 15, pp. 1-101 (1983)

2) R. E. Speece: ‘‘Anaerobic biotechnology for industrial was-
tewater treatment’’ Eaviron. Sci. Technol., Vol. 17, No. 9,
416A (1983)
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Operating Report of ‘“BELTPRESS DEHYDRATOR”

REREEER SN RHolimR
Mmoo Fm R

Kazuo Funakawa

The dewatering facility in Tohbu municipal sewage treatment center, Iwaki-City, Fukushima
Prefecture, was recently installed by Shinko-Pfaudler.

The waste water treated in this treatment center are mainly composed of municipal sewage
and the sea food processing waste water, therefore the sludge generated in the treatment
center contains greasy and oily matter and could not be dewatered so easily.

The dehydrator adopted in new dewatering facility, which is our newly developed “BELT
PRESS DEHYDRATOR”, achieved the good performance mentioned below and has been
operating smoothly after the completion of test run on March in 1985. This report provides
the outline of the facility and its operating data.

SEFHE T 2 HBEROBKEREL, TABLBRS S
HBCTEER Wb EHEEE L+ v 2 — A I, 19854
SHACKMARERAYE T LcdbDThD, Kbt &~
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7 DEEREE T Do
T Z H =
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L CHEMREOMERE, BELLLDOTH S,

1. BKEBREOBE
1.1 WENRFR

BHAELE L v 2 — X TFARKY, VROAE 1T ->THR
D, BRFELEIRE UTE TS B85 5.

1) FLislR
2) BN D ORFIBER
3) LRIEE

B 5 FA T D BIRIKEER K E B R OS B O Hi#
BB X VBN D, F5E3 R L b HisklikERE
F COBRAELK Y H 1 RicRT,

1.2 WOIBHEAE

v b7 v R PRk AERYEREN, BARTKEFHEH

R IR REECE L LD THLD, ROBY ThH D,

SEEH/EA RN BErElR (S7K=97%)
FEE BRERHSY 0.8%LBT
ABEE 120kg/m-h
- X EIKE 8% LT

1.3 XEEE

EEREYRNDCHELT, XEOMEEXH 2R, 4L
H7e—-zB3RCRT,

1.3.1 BIERE - fHHeEkE

TBlefrE # >~ 7 30m3 x 2 ff
BT # v 7 HHE S5kWx 2 &
A kKBRER R 7 3TkWx 24

BRI R ¥ 7 ~\OFBRZANIE, 2 v 7 v vickD
BEINC T b 5, X ¥ 7 NIBTRIX L MHERERS I, 1EEH
— LD 1D FRFERET Do BUKBYERMRR R v ik e — £
~HEHYBEKWCAETE, HERC UERIBET%
HERLIah 5 3~12m3/h £ COEFEDOHERCRETE 5,
1.3.2 REEW - HeEE (BE1)

RZEAN & » /3~ 2000 x 1 18

FEm B HS 0.4kW x 1 &
WOEER v 55m3x 2 f#
WX v 7 22kWx 24

1) Primary sludge

I_.I

2) Excess activated sludge

Primary
clarifier

Gravity
thickener

Anaerobic
digester

Aeration Centrifuge
tank thickener

Beltpress
type dewatering
unit

3) Excess night soil sludge

Anaerobic
digester
B1R HERE
Fig. 1 Route of each sludge

EE1

T FRER R
Photo.1 Polymer feeder and dissolver
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SRS v 7 0.75kW x 2 &

REEFZAN R » = TR A SN REGEESNZ, 3K
IR R ¥ 7 IR LOW v~V T 7 - 7= 05, T B BRI
WIRR v 7 i S, —EBECERIN 5. TR
R ¥ 7 IEBKBBIR A R 7 L FRE, BURARIT TRt
R HRER L A5 6.256~25¢/min ¥ TOEZEDOHRER
RETEX 5,

Bk THE% 58 4 BlIC/R 3 BRAETRIC CHREBE IN/1E
i3 — G EL R CHlBEEEE PN D, Bl
B TEANIK EN/IBRE X B IR S CTEAPFHIK
—r — 7 — EERK— ERPIK D& TR & TEKEK78%
BITDr — % THKEIN D, RICHKEBDZHIET
DWTEE T,

1) @EEME  04msx 1§ s 02kWx 14

B L SRin e BARE G S8, BKCH L7 vy 7 k&

Cake hopper

1.3.3 BikEE

[TITATIITTTT & B ]
\ No. 2 Belt conveyor

Polymer feeder

Polymer storage hopper

Air dryer ?,
M) .
) No.1 Belt conveyor ’%‘
Air cooler ?I
0
Alr compressor — Polymer dissolver

[
%

Flocculation tank
Dehydrator ]
ﬂ (Belt press type)
g Polymer feed pump
= i Sludge feed pump F2E AE
Fan (for deodorization) — Fig. 2
i ~ Sludge Sludge {SS;;HI‘!I 3 Sludge dewatering:
Adsorher (for deodnrxzatum storage storage storage 3 appratus layout

lL tank tank tank Filter cloth washing pump

Control room (for dehydrator)

P — (D

:

v Z
] oo co

Polymer feeder

&, [ Blowolt >

Industrial water

storage tank Polymer dissolver

dehy .
t,?()rl ehydra Waste gas from Dehydrator é‘. -
” {from No.1 belt conveyor / Fan  Adsorber
to Polymer M (for deodorization)

Cake hopper

feeder
Dehydrator A
Air compressor oo \ I
: } (Belt press type)
N . —
I i Flocculation ‘l

tank l
= - —l’@ No. 1 Belt conveyor frSr—
i No. 2 Belt conveyor - to landfill
Sludge storage tank .
Separated water B3I BT —

Fig. 3 Sludge dewatering system flow
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R EMAIC CEEBRA MIBEAHCH—TEDL L5 IT
®h T,

3) BIEHER 04kW x 1 &
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LIFE Tk T 20 AHHEERAEHETE, 0.2~3.0m/
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DIEBORNCHEHETE D, FERPIIE BT AHTERETE
E (BE4) 2»fiimbi, T—AHBEEET, AR ok
REIC I 5 1B B H ST D EESHEIA TN TN D,
1.3.4 77— x# - FEEHE (BES)

BE 2 <~NVF7VRBUIKE
Photo.2 Beltpress type dehydrator

Flocculation zone

Gravity dewatering zone
le M|

= 1

Uniform feeder

Draining zone
le

Mixer

Flocculation tank

e R yRT
= X PR R 5 2R

15kWx 14, 22kWx 14
10m3 x 1 £ (E5EA%EE0.75kW
X 2H)

WK ENIzr — %% 2 v R7 TR, 77— F ok o 28—
BT %0 B INBky — 21308+ 7 » 2 TR
o XN B o
1.3.5 AHtEEE

TokErE

AHGEE R 7

30m3 x 1 &
55kW x 2 &

BRI ATEERSE

Photo. 3 Filter cloth tension adjusting device

B HE 4 WBIBrEEE
Photo.4 Filter cloth centering device

Filter cake
discharge

O E X B
=1 Cloth centering WA TR
device Fig. 4

Dewatering process

Shearing zone

1 Pressing zone 1
| - T 1
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IR HEE B R O KO A B INE K (kE24m3/
h, JKIE 4kg/cm? [ £) & 4HET 5,
1.3.6 HiREE

W HZX EAmEEEEAR 1HE
BEY » 0.75kW x 1 &

WA RO 7 — xHE2 VN7 LV REETHEREEE
Tho ZODPIIKKE, -2k o RTIZLE Y -
& LThb,

1.3.7 ZESMEREE

O T MR 22kW x 2 &
VIR —F — 25
TTFIAx - 28

ik R ORI A R A 8T 5,

1.4 EEEE

TR D BB R O LIL 85, 6 B CRT X 5 B
MRS & OEENERIC THBICAT X %o % /- A BERERAE

EHES

T — RO o [rERE
Photo.5 Belt conveyor and cake hopper

AUTO-START-UP

Starting
condition

OK

No.I Conveyor No 21 Conveyor No 22 Conveyor
RUN RUN RUN

l L. |

T

1

Filter cloth wash-| Dehydrator Umform feeder Pre-concentrator
g pump RUN RUN I\UN RUN

]

Polymer feed Floccutation tank
pump RUN mixer RUN

Sludge feed
pump RUN

Dehvdrator
START-UP
®5 BEEERG T = v 73X

Fig. 5 Sequence of automatic start up

RSB T TE D131, BAKSES SRS
BT THEERREL o T Do 2 DI HIKEEIEAZ GIT
BiKHER DIEERIRAE, HEEREOFENER L CTEH T
L5 ->Tnb, (BHEB)
2. & & # B
B PR Ok B AR BRI OTLIBTE + F kS-S
ETEZEDOMEREYF1RICRT,
HEIRERITRIF T D FIEAEMAETS 3 A B 120
kg/m-h, 7~ &KUY TEFENBRETHLDTH
5720 RICFDFH% RN B,

£1x HRER
Table 1 Nature of feed sludge
pH | 7.1
N SS(mg/e) | 35300
T S (mg/&) i‘ 39 100
CVTSmg/e)| 22200
Eﬁf}%{s &9/) i e

BH 6 g
Photo.6 Contorol panel

AUTO-SHUTDOWN

Shudge feed
pump  STOP

Polymer feed
pump - STOP

Flocculation tani
nmixer  STOP

Filter cloth wash- Dehy dr ator Uniform feeder Pre-concentrator
ing pump STO STOP STOP STOP

i 1 3

No.1Conveyor No. 21 Conveyor No 22 Conveyor
STOP STOP STOP

I

Dehydrator
SHUTDOWN

BOE HTEGELT vy ZHN

Fig. 6 Sequence of automatic shut down
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Performance data for dewatering of waste sludge

Relationship between filter cloth tension and cake-liquid
concentration

- — Operating condition
. Filter cloth {Cake-liquid :
%?p;’gf{)) tension  lconcentration 1) Filter cloth speed
g (kg/cm) | (%) 1.0 m/min
136 2.4 77.8 2) Polymer consum-
ption 0.819; (DS)
” *4.8 76.0 *Scraping condition
” * 7.2 74.6 was bad.
B3 FX BRRKOBEEEL S —FEKE
Table 3 Performance data for dewatering of waste sludge

Maximum throughput and Cake-liquid concentration

. Filter cloth | Cake-liquid . -
((:l?p?rifilx) " speed concentration Op er.atmg condmon.
) it (m/min) % 1) Filter cloth tension
136 0.6 76.4 _ 24kg/em
N - - 2) Polymer consum-
166 | 0.8 77.8 ption 0.7295 (DS)
- ' T |77 *Scraping condition was
B 195 77L¥¥»};0 e MZS. 8 bad.
* 234 1.2 79.0

2.1 ERFEAZE

Hh 4 v REERTRIFREEY TR L, BEESEA
L — FEKE, BRI TOKDIVIREED HHET L
T, 0.7% CABRERHEY) Th -
BIRIEAEAREE L IBEDr — ¥ 5KEER LI
bDTHBN, HEARNREL kb EETTRAINr —%
GIRBIX AT DERE R L.
2.2 AHEE

FHEAEEEOFER TREEAGEEIZ 1L.0m/min ©
%afC_o
BIRCATEEYE L -BED r — & KELY R,
— WAL A EE A EBLTHZ LI L) 7 — 4Kk
BT2LDTH LM, SEEEGEHER CIMichd Tk
B BHDEKELADEAER U Ice SHUTATEEEE
THZ LTIV —FEINHEL, 7~ FAEDKS
PRFIEL I stclcdtE2BN5,
2.3 AHEAN

B ATENL 2~3kg/cm Th - o
BLREAGFENEE 2 12BHEORKRTEZ R AR
HEBELTHI LD r—%4KkBIIMETTHKE »
HLODr — 2 HEENELLATOENRIBL < /e b iER
AR el
2.4 BRXNES
EIXKITFOTEERERE ThH A2, HE 7 — FE5KEK
D&M TIL 166 kg/m-h o A @R E TOLBENFRETH -
Too H LB A@EMEEOED B 2 HiE 200kg/m-h 72
EE TUOBAEETH D, FORD 7 — X &KRITIBREE
DA
2.5 BILETOBHKYE

EEERRHIC R A TREONKSRAESERELEIN
T MKETRETCHEEL VBEEINDKED 5 H85%

(%)

=
N
T

Cake-liquid concentration
-
N
T

7 Operating condition
1) Capacity

136 kg-*DS/m+h
| 2) Filter cloth speed

1.0m/min
L -4 3) Filter cloth tension
2.4kg/cm
I | ] 1 1 1 i .
[y 0.7 0.8 *DS : Dry-Solids
Polymer (%DS)
BITH EREALKET —XEKEK
Fig. 7 Performance of belt press

Relationship between polymer dosing
rate and cake-liquid concentration

Operating condition
1) Capacity
136 kgDS/m+h

2) Filter cloth tension
4 2.4kg/cm
3) Polymer consum-

ption 0.729%; (DS)
*t: Dewatered cake

thickness

(%)

-~
-3
I
1

~3
=)
T

Cake-liquid concentration

-~
Bl

Filter cloth speed (m /min}

B8 3MMEELr —FEKEK
Fig. 8 Performance of belt press

Relationship between filter cloth speed
and cake-liquid concentration

Proc Feed sludge - - N
Process _‘L,I Draining zone I_._,L Pressing zone H “Shearing zone

Filter cake
Water i : i i
] ¥ v K
97.7 89.8 1.3 75.7

Operating condition

1) Capacity 82 kgDS/m-<h
2) Filter cloth speed 0.65 m/min
3) Filter cloth tension 3.0kg/cm

4) Polymer consumption

FIM RITHETOBUKIE

Fig. 9 Dewatering efficiency of each zone

1.099; (DS)

B 1 BREOEAFIKRC TS, 2BEOR ~F ~
EREREKES T12%, RO ERRFIKEIC TEY 3 % H-Fisk
ENTEKEISULITORIKYy —% &7 > TWDH I Ehb
B

i E) (63

Dl EFEE A2 v 2~ BT D0+ 7 v AR KR
BEROTEEBERZ BN RNES B + 7 v Rk
DEAZRRE SNHIBELBELCRIEENTH D, b
DICARBRBOEF, BERICELEZLOMERCH T Wi
Wiobwbh XTHEFTOBEREAMICE BRBOBE YR T IRE
Th Do
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New Glass # 9000

{ETiEER WRERE
R H ¥ X%

Masamitsu Sawada

This report outlines our newly developed #9000 glass

which provides superior corrosion resistance to acid

and alkali.

ok, Y TRHBEROH7 Vv Y EOEFCENR
= AETEES 4 =27 77 % [$9000]) %#BFK L DT,
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E A H =
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IALRWE S, 1b3M, B RE U E TR
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/27~ TCRBEED S HHEERENBEFRAR &R - TE
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BN TR A =V IR, TR TIRA W EE O R
SERAINTWD, B, AROREKRLNC, 7Y
R L ARAREBI L IS IND T ERELh->TE
30004k, ZOX AR BERO=— X HWIGT BBl
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Complicated chemical process can be controled »

successfully.
Fermentation process control system using
computor
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stined for Egypt and South East Asia.
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Fermentation process control system
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Cooling towers for mae moh power plant in Thailand.
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Demonstration of floating thickener won popularity (model)
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