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Most dehydrators of potable water treatment

‘plants in Japan were constructed in around 1975

and their life is almost expiring The replacement
plans require new dehydrators to be ones with
higher treatability and which can meet the seasonal
quality fluctuation of the sludge without chemical
feed.

The “Super Filtron” (pressurized electroosmotic
dehydrator) has attracted industry's attention as
an innovative dehydrator by meeting these requir-
ements with the force of electroosmosis.,
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The ultimate goal of fluid mixer is a satisfactory process result so that the design for the

mixer become very important.

However, there are many different mixing processes in the

area of fluid mixing and each category has its own scale up rules, general process requirements
and operating experience so that it is not possible for one or two separate rules to express
the scal up requirement of all the various mixing criteria.

In this lecture, new scale up rule for fluid mixer was introduced which applicate new consepts
for mixing so-called micro mixing and macro mixing.
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Table 1 Classification of mixing
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Table 2 Properties of a fluid mixer on scale up

Property| Pizlgtg'jie;.le Plant scale 2500 gallons
P 1.0 125 3125 25 0.2
P/V 1.0 1.0 25 0.2 0. 0016
N 1.0 0. 34 1.0 0.2 0. 04
D 1.0 5.0 5.0 5.0 5.0
Q 1.0 42.5 125 25 5.0
Qv 1.0 0. 34 110 0.2 0. 04
ND 1.0 1.7 5.0 1.0 0.2
N?p 1.0 8.5 25.0 .0 10l
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A B | c | D
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Utilization of Functional Glass

AT
HER & B
Tomoharu Maeseto
Mmo_oH#HOH —
Koichi Wada

Many functional glasses have been recently developed and applied practically. Electrical func-
tional glass is especially noticed in the expectation for development of new application field.
Electro-conductivity of glass have been investigated in relation to glass components, and it was
clarified that Yttrium improves electro-conductivity and water durability of glass.
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Tabel 1 Functional glasses and their applications

Function Application

Optical fibers
Photo-chromic glasses

Optics

Laser glasses

Electronics Superionic codducting glasses : Solid electrolyte

Delayline glasses : Parts for VTR

Mechanics Machinable -glasses : Parts for machinery
High-strength glasses: Glasses for spectacles,
bottles

Oxynitride glasses : Tempered glasses

Chemistry Alkali-resistant glasses: GRC (Glass fiber
reinforced cement)

Porous glasses : Membrane

Heat resistance | Super-low thermal expansion glass: Super-

precision parts

Heat-resistant glasses : Heat-resistant tile

Biology ‘ Glass-ceramics(apatite) : Artifical bone, tooth
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Fig. 5 Apparatus for measurement of electromotive force
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Fig. 7 Apparatus for water durability test
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Table 2 The effects of nitorgen for some properties of SiOz-
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Factor of oxide glass=1

Properties 1 Si-Na~-Y-N Si-Na-Y
Appearance Black Transparency
Hardness (Hv) 1.1 1.0
Termal expansion(50~-400 °C) 0.84 1.0
Water durability factor 2.0 1.0
Conductivity factor 0.2 1.0

ro COMRLY, HLEECOWTIEA » F ) 7H2EET
HZril, ®wiL, Si02-NasO-Y 03 RicoWT EE%
ﬁ?@f:o

4. 2 THKELEER

Si09-Nas0-Y303 Ric kT, YoOsmol % —EE L
Na0/SiOg & /v H & 25k & 7z & DIt T, NagO/SiO,
BVHICR T AMKME L BEROBERZE IR RT. X
f, MkMECDWTik Nag0/SiOp & /VEL=0.7 D AF 7 X
D&% 1 E Uiz,

NaoO/SiOy = VEK & < 7 BT D KEIE BT
By, SERIBTERHUCHEM U, ChiEF7 2
frop Nat @ER#EmT 5—5F, BEEEBtHOY Y 5
PR Ute 7o D (CETEIRIT IS NG 5 28, HCiiKE R
LichDEELDBND,

4. 3 KFAFVRECKHT HEBHIHE

Si02-Nay0-Y 203 & T Nag0Q/Si0s = t=0.3TH 5
7R (BIED Nag0/SiOp & /VEE=0.3DFF ) D
BIKEA A VB UCHE LU EENEL S Lk
REFIORCR T, WEHEH (1072~107° mol-dm=3) iz
BWTHEFZEGBERE LAY Z0oEZ, Thbbrrrx
M REX30 °C €57 mV/-log [H*] & 7z h EFfE(60 mV
/log[HF D it ME S B iz,

LnL, KEA A4 v #EHNI010 mol-dm=3 L F CIXE
BERNLDITNBERL R otce ZHUE, ¥T RDKEA
F VKT 5 RREEE L DD, KFEA A L fho

vity as a function of the Na20/
SiOz molar ratio

Water durability factor of glass=1
at NapO/SiOz molar ratio=0.7

of hydrogen-ion and electromotive
force

ol A A YW LTIRELTCLE 2D THHEE
z2bhd,
4, 4 EFRHEAOHR

Si02-Nag0-Y203 %7 2 (Elibe A— D # 7 X) &
HETSO wt %$0EZEXBATHIL L LT, BRI T
BT REER Ui FORREE 2RCRT,

ER Lic 7 A DBESHTHEIZ 1O wt % Tho7ce &
NWIEEMDPKRKFCORRBIC LY BRILSh, BEEL =
ENRBEFAE LTHHIN D THHLELDND,
SEORERIZEORED bbb LHL, BRYEATS
Tk, WE - WAMOR R X OBEIRERORD
MRSz, CHIREBENRT I AHTY Y HEHBEELTHY
2BE (BEEBE) O0RbHIy I 2EiEEL, HFRAD
BHRERIE LD THDHEELDND, LL, EHEXR
BTk, 1.6 wt ¥EREA XYWL/ P L, #
ELIXERDHEREMED N
[ g (63

FL BB T T AL OWCHELERSOBE L +
DEYE GEER, A% KEM 4 VBECHTIEES
BEMEY W DOWTHN o, FOMRR, Ao P 7THELTD
A7 A, 1078 s/cmoOEEM AR RND, Bk
YA R Ul ¥/, KEBA & YBECT 3BT IEMER
ERMEE R Ui 9%, Z0OF 7 ADARMEFELED T
{FETH B,

F iz, FOMOBEENEL 7 2T ONT bHIZAED, =
—FD= ~ ACJRZ T2 D TH B,

(BEE)

1) BB : BEeEs 7 AAM, (1984), @7 7 %

2) T. Minami et al.: J. Elzctrochem. Soc., Vol. 124 No. 11

(1977) p. 1659

3) fEGIED : T ANV F7y 7, (1975), GEHASE

4) M. G. Alexander et al.: Solid State Ionics, Vol. 18 & 19
(1986), p. 478-482

5) Epharaim Banks et al. :
11(1985) p. 2617-2621

6) H. Unuma et al.: J. Mater. Sci.
(1987) p. 996-998

7) EEERE D (e 39-—13 pH2HB, (1987), i3

J. Electorchem. Soc., Vol. 132 No.

Lett, Vol. 6, No. 9,

8) FRigh M7 7 v V7 —Fi#, Vol. 33, No. 1 (1989), p.
BAAY &4+ DBENBERICE £d L, BHRER 4-7
12 ¥ Gk A A 5 Vol. 34 No. 1 (1990/3)



ABCEEXEIF+INR—FLRAFLAORR

The Development of the Expert System for ABC Operation

17 A
il ) 23 Al
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FOHEWNE
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Yoshio Takamura

It seems that the recent Al boom has gone. But to tell the truth, AI technology has been
spreading more widely and higher level expert systems has been developed. Expert system,
fuzzy theory and neural-network especially attract attention in AI technolozy. Expert system
is a kind of programming paradigm and suitable for solving problems which are difficult to
solve by conventional programming paradigm, for example, diagnosis, control, planning, design

etc.

We have developed the expert system for ABC operation by utilizing expert system technology.
(ABC (Anaerobic BIO-Contact System) is a high strength organic waste water treatment system

which we have provided.)
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Application of ABC System for Brewery

wastewater Treatment

() kB BHEE 3 3
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Shingo Yamane

=

Keisuke Enomoto

The Wastewater from a beer brewery contains a great amount of organic materials, which is
usually treated aerobically mainly using the activated sludge process. Conversely, the anaerobic
treatmsant process has bzen less popular due to its low efficiency and reliability, despite the

advantages of generating methane fuel gas and producing less excess sludge.

But in the past

ten years, improvement in anaerobic process has been remarkably achieved by means of

increasing the biomass volume in the reactors.

Accordingly fixed bed anaerobic reactor, ABC

System, is built in Hokkaido Brewery of Sapporo Breweries after the careful study of its

reliability and economics.
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Fig. 3 Schematic diagram of wastewater treatment
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Introduction of [Sigma-Ditch System |

Tetuo Narita
(BOBUERER W2 R
® B HE W

Yoshimitu Fukao

The Sigma-Ditch System, developed by Shinko Pantec, is one of the activated sludge systems

known as oxidation ditch system.

It was authorized as excellent treatment system by the

Ministry of Construciton in 1983 for its superiority in oxygenation and circulation capacity, and

adaptability to wide fluctuations of influent.

This is the report on the first commesrcial operation of the system which was applied to a

small-sized sewage treatment facility in a sightseeing spot in Gunma Prefecture.

It has been

showing steady performance with easy maintenance.
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Table 1 Water quality
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Fig.1 Layout
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Photo. 1 Oxidation ditch
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Study on Agricultural Use of PED Sludge Cake . v
Generated from Water Purification Plants = K M
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R
Hideharu Suzuki
f i

Shigeru Sano

With the increase of sludge cake from water purification plants and decreased landfill space
for the sludge cake, its agricultural use such as artifical soil has been studied. It was proved
that the PED (Pressurized Electroosmotic Dehydrator) could dewater the sludge to the low
water content just suitable for pelletizing, while the heat generated from the dewatering pro-
cess was effective to Kkill pathogens and weed seeds in the sludge. This experiment has
established a dehydration-pelletizing-drying process for the agricultural use of the sludge.
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Table 1 Test results of dehydration

! . . . . i 1 -
o] Eglggge Filtration _Compressmn | Electroosmosis ) ! ) SaEe - _‘ &g?ﬁcsl;y Eﬁgs{l orclon
ample (0/') Time (Pressure | Time [Pressure| Time [Pressure | Voltage Weight |Cake-water lThickness m2<h) ‘(kWh /kg-
o min |kgf/cm2| min ‘kgf/cm’ min _|kgf/em?| V| kg cont. % ' mm at 55% |DS)at 559%
4 5 | 15 5 | as ! s 40 7.9 9.0 | 43 5. 64 0.10
A 6.91 4 5 13 5 ‘ a3 5 70 8.8 45.3 . 5.3 7. 48 0.13
4 5 10 5 1o 5 100 8.4 45.0 5.1 8.23 0. 20
5 35 5 (35) 5 40 9.0 45.7 55 6.70 0. 08
B 10. 4 5 5 30 5 30) 5 70 8.8 42.6 5.3 7.22 0.12
5 25 5 (25) 5 100 8.5 36.2 5.2 8.91 0.17
20 5 40 5 50 5 40 8.5 52.1 5.5 2.90 0. 25
C 5.1 20 5 30 (40) 5 80 10.9 47.2 6.2 4.10 0.33
20 i 5 20 5 30 5 100 10.5 44.6 5.9 5. 50 0. 39
25 ‘ 5 35 5 (50) 5 40 8.0 53.8 5.3 2.02 0.32
D 3.8 | 25 ‘ 5 20 5 (35) 5 80 8.3 47.0 5.5 3.27 0. 36
30 5 15 5 (35) \ 5 100 9.8 | 447 6.5 4.20 0.41
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Table 2 Granulation factors of dehydrated cake

£ 3 xR RiMEE N/

Table 3 Filamentous fungi

Sample A B | ¢ | p TestNo. | 1 | 2 3 4
Cake-water content W 48.7 45.7 54.3 4.5 Raw sludge 1.2X10% | 1.2X10% | 5.2x10% | 2.5x108
@ A | EO cake ND | 6.1X10? |2.0x10 | 1.3%102
G“ﬁ%ﬁﬁﬁ%@”“c; 58.0 | 72.0 | 76.0 | 73.0 Dried cake ND [48x102| ND |5.4x102
Specific weight o 2.417) 2.588 2.557| 2.374 Raw sludge | 1.9%10% | 2.2X10% | 1.1x10% | 1.1x10%
Organic matter (%) B | 21.1 | 15.6 | 18.7 | 26.4 B | EO cake 1.3X102 | 1.2x102 | ND | 1.7x102
i _ Dried cake ND 4.0X10 | 8.0X10 | 2.4%x102
Thixotropy f M L M S
f:kgig 0.096 0.105 0.098 0.060 v MR LizbDEa—~2Y — F7 A% ~T,
t ABHREEZ00~500 °C, HMEE%100~150 °C,
Note: k=1 HEETREN 20~25 H ORMTHIRL, K530 %7
] DHIEAV 5 b7 — % BN,
%4 X BEETRIRREE GEED ROFRAY [ e
Table 4 The germination test of weeds (Germinated numder) 7REXELTE, BRCED BN TREYH
P A 5 W RSN, BEEAEL, KBk sEE
al
| Tmee — o DRMEL BB <V y b7 — % 2348 D hiz,
! T1e I
Cake Raw cake‘EO cake : cake Raw cake‘EO cake cake Tods, IRRMESAE (S - TR 2200 7+ 2
Planting seeds| [100 | 00| [100| 00| 00| [0 T, HEOH—MHCKE, 2~5 mmeokiED
‘ 5®w‘u__0‘_ ol = ol =1 ol =1 o —  [EEIZ50~60 %T,1 mmg L{F2#920 %, 5
10 days| o | — | o | ol =l ol =] ol —]| o|—  mMBLLEA~30 %Th ok, HEKL>TiE
Test 1) o) days! 0 — 1 o] —! 0l —| ol —| ol —1| o1 — CNHEEWCARREL L LTHRLS & Bbh
‘ 30 days| 0 ‘ —!o0|— 0|—] O0O!— | O]|— | O|— %o
Sdays| 058 0| 0 o] ol66 0o 0 ol o 4. 3%’3{'?%’%"%@5&‘ ]
0days' 073 0 0 0, ol9 | ol o] 0 o EEEHOFROHMLI LB LT, &
Test 2/ 90 days| 0| 75| 0. o] o L 0/82 /0 0 0 0 WMEDIHAATOND o €T, HHOMEH
30 days| 0|65 0| 0 0| 0 0|70 0| 0| 0| 0 KB LOEKEBERNMERK Y — %, XDk

Note : Planting seeds : White clover
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¥ 5 KR ToMEEEZMENHE RfE2~5 mm)
Table 5 Three-phase distribution of soil

T Soil |

‘ . Kanuma .1 Volcanic | River
Soil-pha\s‘;\\ | Test soil soil !Red 501]‘ cand l sand
Solid-phase | 26.5 | 8.0 | 144 | 18.0 | 502
Liquid-phase |  44.5 60.1 | 62.6 ' 342 | 9.6
Aero-phase 20.0 | 319 | 320 | 46.1 © 40.2
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Stainless stesl equipment is widely used in various industrial fields because of the superiority for
heat resistance, corrosion resistance and mechanical strength. In the case of manufacturing
high pure products, however, it was feared that a small amount of metal ions was eluted
from surface and products were spoilt. Our newly developed surface treatment, “Gold EP”, has
much cleaner surface and corrosion resistance than any other surface treatment and is suitable
to above needs. This has brightly gold colour, thick passivity film depending on high temperature

treatment, and chemically stable smooth surface.

This paper describes the qualties of “Gold EP”, the comparison with other surface treatrnent

working process and applications.
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Table 1 Leach-out data of Gold EP Unit: mg/m?
| Gold EP | PFA | PVDF PEEK
TOC 0. 025 48 | 17 3.5
Na 0. 0007 0.15
K 0. 003 ! 0.07
Ca 0.012 0.113
cl 0.0013 0.11

o Test conditions 80 °C, 5 days

o PFA, PVDF, PEEK leach out data Proc. 9th international
Symp. contamination control, Los Angels, Sept. 1988 sele-
ction of plastic piping material for ultrapure water by
Koichi Yabe etc. (Converted to 5 days)
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Esfimation on Glass Shapmg Mold in Reducing Atmosphere

(eyseess bl pasem
R H %

Masamitsu Sawada

" Molds were estimated by using 4 kinds of molds and 4 kinds of pure metals for soda-lime-silica
- glasses (colorless and -amber container glasses) below 900 °C in reducing atmosphere.

The
estimation was Based on sessile drop ‘measurment and observation of metal surfaces., The
sessile drop measurment showed wettability by measuring the contact angle and the inter-
facial diameter between a glass and a metal.
The copper and the copper alloy showed poor wettability, and their surface roughness increased.
The iron showed good wettability and roughening of its surface. In metals except copper grain
boundary developments and surface film formations were observed after heating. The contact
angle on the nickel was determined as a function of roughness, and the following empirical.
formula was obtained. ; ’
. 6,=26.4124+18.61r+77.1 .

6:: contact angle (degree)

r : surface roughness (xm)
These results suggested that the wettability and the surface roughness, owing to the reacted

materials, the crystal growth and the kind of metals, are the essential factors for glass shaping

“molds.
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Table 2 Chemical compositions of metals

Metals Classification’ Ni ‘ Cr ‘ Cu 1 Fe

Others

Martensite C 0.1, Mo:0. 5, Sj,
HPM38* 0. . 0| — |bal.
Chemical composition (mol %) ZHBI11 *i Marteniitjes 3 jiz Z ba] gi 2P0 Mn:0. 4,
SiO; 71.0 ! SUS | ¥ ’ 2\ Mo: 0.1
NazO 14.0 SKD  * Tool alloy | — 12.0 — bal.|$* L 5,5t Mn, Mo,
Ca0 13.0 .
CN  * Copper alloy|13.0| — |bal.| 1.5{Zn:8.5, Al:7.5
Al404 2.0 opper ey i i
C — — | — 199.9 —
Thermal expansion coeff. 82.7 |1 = opper 999
25-350 °C  (X10-7/°C) 75 2 DIVEERE B Iron — Il il i 99. 9| Enameling iron
Transformation point (°C) 584 e Nickel — 99.9{ — | — | —
Table 1
Softening point G 637  Chemical composition Crom. ¥ — — 99.9 — | —
Flow point C) 900 and thermal properties * . Molds
of glass # : Vacuum deposited cromium on HPM38
38 i DA AV ST Vol. 34 No. 1 (1990/3)
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New Advanced Accessories for GL Reactors

Wi Ty oo —EX(HK)

2 K B B
Haruhiko Kuwahara

We have developed three kinds of new accessories for glass-lined reactors which offer easy

handling and maintenance to customers.

@ Clampless manhole to save time when opening and closing.
® Axially split stuffing box body to exchangz gland packings in a very short time.
® Compact auto-flush valve to save installation space.
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Photo.2 Easy maintenance gland seal
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Photo.3 Compact auto flush valve
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Fig. 3 Compact auto flush valve
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Wet and Dry Cooling Tower for Airport

—_—

(BB B2 B
B H®H IE
Seiichi Harada

In Compliance with the design by New Tokyo International Airport Authority, the installation
of a wet and dry coding tower at the central cooling and heating facilities of the alrport in

Narita has been recentry completed.

This paper describes features of this tower equipped with finned-tube air heater dry section

coupled with counter flow wet section.

The tower was designed to prevent its surroundings from possible obstructives caused by
visible plume, and it also features energy-saving operation by a combined system of automatic
fan speed control and automatic inlet air louver opening control for both section of wet and

dry.
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