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“Frymix” consists of o colloid mill as @ homogenizing device, a propeller
a newly developed high speed cone, and a scraper which  covers
interior of vessel, which are different from the old units.

“Frymix" is efficient in deaeration process because of a thin film made inside of
cone, and it is applied to the range of viscosity over 100,000cp.  Minimum fill
quantity is 15% of the total effective volume on average, that makes it possible to
control output flexibly according to customer's preduction plan. “Frymix” is conformable
1o GMP,because it is easy t& clean the inner surface. .

“Frymix” has been favored with many queries since the introduction of the ‘96POW-
TEX TOKYOQ, and is advantageously applicable in the production line of cosmeti
and pharmaceuticals. etics
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Stratified reservoirs such as dam form thermocline in summer, so thermocline prevent the water
in the reservoir from convecting and mixing. Therefore there are no oxygen in hypoliminion, so
to liquate out iron, manganese, nitride, and nutritious salts in lower layer. Stratified reservoirs
become more eutrophic. The quality of water become worse. As the suppression and the dissolu-
tion way of eutrophication, thermocline, and no oxygen in law layer, it is considered to be
occurred circular current in reservoirs by air-bubble plume.

It is sermorised that the Dam-A reservoir which is the object of this study will become a
eutrophic dam. Therefore, this Dam needs some air-bubble plumes. In this study, computational
fluid dynamics was applied to simulate suppression of eutrophication in the Dam-A reseirvor.
The simulation was conducted the flow patterns in order to be determined the various air-bubble
plume conditions.

Key Words :
o = 1 ) 1 Stratified reservoir
% 7K & Air bubble plume
WO E R Simulation
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: Comparison points of water temperature
: Points established the air bubble plume

A-1~G-1 : Surface of water : 0 [m]
A-2 ~ G-2 : Depth of water : 5[m]
D : Depth of water : 10 [m]

B2 R BKE 2 ERBREBITOX Y L al

Fig. 2 Mesh figures of 2 air bubble plumes establishment condition analysis

m : Comparison points of water temperature
® : Points cstablished the air bubble plume
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A-1~ G-1 : Surface of water :0 [m]
A-2 ~ G-2 : Depth of water : 5[m]
D : Depth of water : 10 [m]
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Fig. 3 Mesh figures of 3 air bubble plumes establishment condition analysis
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Fig. 4 Rough sketch of air bubble plume establishment
(2 air bubble plumes condition)
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Fig. 5 Rough sketch of air bubble plume establishment
(3 air bubble plumes condition)
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10 13 5~6 18
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14 13 8~9 15
20 13 10~20 13
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Fig. 6 Velocity vectors (Condition 1)
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The hydraulic characteristics and the performance of sedimentation tank, there exists strong
correlation. At the presumption of the performance of sedimentation tank by using small
model tank, it is very important to maintain the same hydraulic property as small tank and
on full - scale tank for obtaining good performance. In this study, tracer method was
carried out for determing hydraulic characteristic, and computational fluid dynamics was
applied for examination of scaling up effect of sedimentation tank. The observational and
computational results show that applying the scaling up rule which Reynold’s number was
fixed as Reynold’s law, is not suitable only this case. And, for obtaining good result as a
solid separation performance, it is desirable that the number of CSTR (Continuous stirred
Tank Reactor) to continuous stirred tank reactor model to be kept over 3 in the full-scale

tank.
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Removal of Trace Organic Matter with Ultraviolet Oxidation
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To increase water recovery rate up to 70-80%, even high strength organic wastewater, in
addition to low strength wastewater containing several mg TOC per liter, must be recovered
in the semiconductor and liquid crystal display manufacturing industry. By decomposing
organic matters into CO., H:O, etc., the ultraviolet oxidation method is effective in removal of
residual trace organic matters. But the method consumes considerable electric power causing
high running cost. An application of low-pressure mercury lamp, instead of high-pressure
mercury lamp was studied for energy saving. The study demonstrated 50% reduction of power

under optimum operating conditions such as water temperature, oxidizing agent, and agitating

conditions.
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Table.2 Specifications of the test unit

Item Specification
Low-pressure mercury lamp 670 W
High-pressure mercury lamp 1 kW
Reactor SUS304

900mm ¢ X1 500mmH
890 L
J Zkealll, A ZnmlIfET3 L

E =2.859%10"kel/ A

Bl 2 1£185 nm Tix E=155kcal/mol, 254 nm Ti3113
kcal/mol, 365 nmTi378.3 kcal/mol TH 5,

GTORGTRRICLDIIVNELE SRS XL ¥ —
OB EFB1IRIIR LT, 365 nmTid# L\ »%185 nm Tl
FREDKEERRRTLIENTE S,

CD72H18 nmDIHF NI EEABIEUVS » 7Tk
WA E L CHBIERFEEZRNT 5, 742, Hmg/LO
TOC % ELHERDMBIEKEUVS » T2 EHT A5 46

Wi XU T VA NVOERRNPART 5720, BIE
UV 7 > 7 L AR BRI KE OTRINA LT & & é o A

ILKFEISE FOF LS T HUAERET ARG % (2) R
R~
H:.0:+hv—2 - OH (2)

IOLNICLTHEEIEZL FIFT 5T H132.8V
EVABEWBILEF Yy LR EsTWwA, Thidt V) »
20TV EELTHEL, 7 v EDI.06 VIOE VIRV
e doTwb720 UVEILOMELZFOLDIZAT
H5b,

2, BREUVZ > TDixtE
2. 1 XEBREE

EREEO 7O - %8 3, EROMAHEE 2RIIR
L7os FEBRIBEERIEKIZ OB TRISETITY, Do
ELUVT 2o ThEM L 72, Rz SUS304
TEANELAEIZIN T ETE 2> T b, #MNOHEFIZZ
SBEL R TEEEHFHLTEBY, PL—Y—%&%KAL
TIREIRER AR 3 oo cHINY-- 1R
EE3NTWw,

BIEUVS > FidmB OO WD b o &2 L7,
DT TET YTy VERHERET, T TREIERE
RIGHE & T HEEMTHE, 20D Y v 7y MEIZE
5UVORENEL, 20 v7y VEANDEENAD
AP ETH B 72O EDP IR > TWwh,

FERHER U -BE K IR R B L CREL
720 IPA ZEHMBOEREL L725Y, Zofbrsy /-, 7k
by, TMAHIZDWCHLEREB I oz, EEBERIZ

UV BRAL 8BS % l/ﬁUiTB YT LSS E # k (1/
h) K&, ZORMITIFML 72,

H&1B7k%®(*bﬂiﬂi%ﬁ’fﬁ%&‘ 7? Th-TOD (Bim4Bk
RERE) b LIREL,

Blower

Power supply

UV reactor

P
P

Circulation pump

%3 FEEREE T T
Fig. 3 Schematic diagram of UV oxidation test

2.000 T T T T T T T U T

Cell size 50 mm

1.000

Absorbance

0'000 H | I 1 1
1900 2300 270

Wave length of UV [nm]
E 4 RILA Y b v (GBEE{LKFE60mg/L+IPA TOC3mg/L)

Fig. 4 Absorption spectrum (Peroxide 60mg/L+IPA
TOC 3mg/L)
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Fig. 6 Effect of mixing
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Fig. 7 Temperature dependency of low-pressure mercury
lamp
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Fig. 9 Effect of peroxide concentration
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Fig. 10 Degradability of organic matters
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Sludge Solubilization by Thermophilic Enzyme

DABIRAR  WEFERRES
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HERE oML S, HRTEAEE25WT 5 SPT2— 1 e 5B L7, SPT2— 1 4L, TFTALEE
FRRGRA B L 72 LEARERERE L CHRETEER T AR L7, HRTE{LIFETEZ H iz
S—TE 7utZA%##E L, #2 HOHRT THEEHFRO0 BLLEEZWHEILTE 7, HEROFEMHRE
ES—TE 7Ot AEZMAEDLELILIZLNFROMZWT O ANTRETH LI L EFREL,

A thermophilic bacteria named SPT2—1 which actively produces a sludge solubilizing enzyme
was isolated from our laboscale thermophilic reactor. It secreted the enzyme by using a
supernatant of heated sludge taken from sewage treatment plant.

In the new process named S—TE which consists of enzyme producing reactor

where a

thermophilic bacter secretes special enzyme, and a sludge solubilizing reactor. About 40 % of
VSS was solubilized even in a short period such as 2 days. Zero discharge process applied S—

TE process to a conventional activated sludge process was proporsed.
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Table1l Biological waste water treatment process minimizing sludge yield

Gopventional atvated. | Total oxdasin | Fixd b | pngerchi digsion
BOD volumetric loading (kg-BOD/ m'/d) 0.3~0.8 0.09~0.2 5 10
Sludge yield coefficient (kg-SS/kg-BOD) 0.4~0.6 0.3 ~0.4 0.25~0.3 0.05
} l
- Amino acid
R—CO—NH—FR ) NH
Enzyme R< ’
[Protease] COOH
- Griserol + Fatty acid —  CO2 + H:O + NHs + Ash + Energy
R — COOCH> T HOCH: R — COOH
- | ’
R’ Enzyme R
> [Lipase]
Carbohydrate - Monosaccharide
Cu(H:0), f Ca(H20
Enzyme
[Amylase]
Solubilization Gasification
[Thermophilic bacteria] [Methophilic bacteria]
rI‘L | |
>I< >
F 1R FHROEWENTH
Fig. 1 Biological digestion of organic sludge
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Hyperthermophilic [Anaerobic, Acidophilic]

Strictly thermophilic
[No growth at the temperature under 37 °C ]

Facultative thermophilic
[Alive at the temperature under 37 °C]

[>90°C]
Thermophilic Extreme thermophilic
[>55°C] [75 ~ 90°C]
Bacteria Normal Moderate thermophilic
[30 ~ 55°C] [55 ~ 75°C]
Psychrophilic
[<30°C]

% 2 TR D54
Fig. 2 Classified figure of thermophilic bacteria

% 2R Bacillus)B\Z L 2k EBEDEE
Table2 In-vitro enzyme prodused by Bacillus sp

Strain In-vitro enzyme

B.subtilis Amylase, Protease, Unclease, Lysozyme, Hemicellulase
B.cereus Penicillinase, Protease

B.pumilus Protease, Amylase

B.megaterium Protease

B.licheniformis Protease, Amylase
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Table3 Characteristic of thermophilic bacteria forming typical colonies on agar plates

Appearances Enzyme Sludge solubilizing | Number of colony
Color Size Protease activity | Amylase activity | 8bility forming units
White (light) Large +++ + ++ 2
White (light) +++ + ++ 2
White Large + ++ 2
White Small + 1
White Large + 1
White Large 9
White (light) 9
White (bluish) Small 5
Very light Small 9

+++ : Large activity, ++ : Moderate activity, + : Small activity, No symbol : No activity
Temperature : 70 C, Cultivating period : 24 hours.

b E4x SPT2— 1 OEEWNE
Table4 Morphology and physiology of SPT2-1
Morphology Physiology
Shape Rod-shaped | Utilization of inorganic nitrogen +
Movement + Oxidase +
Spore + Catalase +
Gram stain + Behavior for oxygen Aerobic or facultative anaerobic
Growth temperature 55~ 75T
Growth pH 5.5~8.5

Thermophilic
bacteria

Methophilic
bacteria

1 1 1

0 5 10 15 20

Radius  [mm]

. Colony forming

FIX HFHREIILILFHERIL - ot
Fig. 3 Solubilization of sludge agar plate by thermophilic bacteria
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Axial Flow Impeller “WINGSTIR” Newly Developed
for Mixing of Low Viscosity Liquid
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Masafumi Yamamoto

ERERDOBASICHAVAEREO/NEILE B2 2B E L, 1995411 B, B#HidH L WEiiESR
TA VTR - LT, B, BHEE, MIBEULEAETRETLE, T4 TR Tun
SDIBBOHELRET S, WHESLERNTOREERICBNT, Y14y 7AY—iT 45 EHEF/S
FVBBELTL IV % 1/3IRBL, B% /5 EBRTELIEPHIOONL, ZOHEBEE,
T/, MBI SF—F— A4 FOXEB I TERICE LR TEEWICRAETELLWIRELRED
D, THIE, AT — 7 v TICBVTHREOFEERHICRE L 72720 Th b, VAV IFRAI—D
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In November 1995, Shinko-Pantec had newly developed an axial flow impeller, WINGSTIR, to
reduce impeller power and shaft size in mixing of low viscosity liquids. Under the condition of
equal impeller power, equal speed and equal shaft torque, WINGSTIR’s pumping flow rate is as
much as 125% of a propeller’s. When used in liquid blending and solid particle suspension,
WINGSTIR was observed to save 4/5 of the impeller power that the pitched blade paddle impeller
required, as well as to reduce its shaft torque to 1/3 of the pitched blade paddle impeller’s.
WINGSTIR also has a feature that it can be easily manufactured from a bench-scale impeller to a
custom-made, commercial-scale impeller as keeping its shape precisely same, which is crucial to

keep its flow characteristics in scale-up. WINGSTIR is available in the market.
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Axial flow impeller

Low viscosity mixing
Liquid blending

Solid particle suspension.
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Photo. 1 New axial flow impeller, WINGSTIR
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Fig. 1 Comparison of pumping flow rate under equal power and equal torque conditions
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Table 1 Impeller power and torque at which the mix-
ing time became 10sec. ( ¢ 400mm tank contain-
ing 50Lt of water)

Impeller Speed Power Torque
WINGSTIR 122 rpm 81W/r*  0.63Nm/nf
HYDROFOIL 150 rpm 155W/®  0.99Nm/n'
45° PITCHED 192rpm  37.1W/m*  1.84 Nm/n'
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Fig. 3 Pumping flow rate vs. radial
position of the widest portion
in blades. (equal power and
equal torque condition)

TOBEMARE

Pumping flow rate vs.
pitch angle at radially
inmost portion of blades
(equal power and equal
torque condition)

Fig. 4

mETRlE LB L 2,

TIRBORKIFICEE L CIXEZED 1/ 3 UTFThhidnt
HEEICREZTLIER O N o, WBRBOIEIHRA
(27 B HRAE & # DOALE TOTHBRER A B I3 B ik E
WRELEEP 52 BBENEET 5, 8 2RICRAIES
DEFRARE L HHREORRE, 8 3EICEKIEHRORE
MEELHRFEEOBEGRE RT . LEMEC %IIBVTH
FAEFEITELETLIONFRETH 5, PR HIBOIE &L 1H
FAFEIZOWTE, WThLRKEROLFTERENRVE
Reholz, BARIIRT LI, TIRBA O RA OER
AEZAO~BEIREL 25, T/, FITREOIEIIRK
RBOESUETHNRITE Y,

ZOLHCLTHRESNAETHELERA L C8ES 1
RERFBEE1IIRLEYA VTR —ThHb, JIBRROF
WHREOBE I EEEL WS EZ A0 5 WING & STIR
FAEDEMEENT, FOMHHRKE L BEFOMMRE & &
L7oRERIE, S1RICRLAED, TuRID125% & %
DHERDOVWTNOR L) BEN/HRELERL TW5D,
3. HEHMEEDLER
3.1 RABEOLE

REREZE—ICTAEREGE Y1 VA5 —, US
Patent 4468130 d/n4 Fu 7+ 4 WVE, 45EEF/ SV
D 3FEIZDNWTHEILE 1 RITRT,

HIRA00 D 7 7 ) VELY o 7 IR R 4 ALY AT,
50 Lt DAREKREFED AA, KE I — FEHTER LR,
FrEEDFAHiEEY — ¥ CHEaTHREAERY L 3ED
BIZowWTERL, REFHMPI0I 2 2BHEMGERD
2o DA YT RY—IZERISFEND22 %DES, 34%D
MVY TRI—OBEEDTETDH ), BERICEIINSAF
074 A NVEDS2 %DES, 64%D VT TR—DRE

Vol. 40 No. 2 (1997./3)

kA S & - ¢ 31



BTHETH 5o
3.2 EFHTOEE

B 2 R MTRBECETIHEHEHIE M VY
Table 2 Impeller power and torque required for sus-
pending solid particles. ( ¢ 400mm tank, 50Lt,

Bk E R UEBZABELEIONI T OHFFAE—-X

25 kgl A L7z, B OB IZ /OS2 45

10

150 # m glass beads 9.8wt%)

Particle concentration near the liquid surface [wt%)

DEOFNFNIIDOWT, HEREEL S 2 HEE & EE Impeller Speed Power Torque
EEE TONTREOBRBEHNL, HMREHRUIRT, ] ]
WH CORTFREPHEAARECEST I —2Ekg  WINGSTIR - 2%5rpm - 124W/ut - 4.0Nm/n
EREED, T4 Y TAY —CHIN0S KW/ OBFTH  pRopRLLER  3%5rpm 288 W/m  7.3Nm/m
—RIRBICEDH, HOBRTIEZD 2ELU OB 252
THH—RELERTEZ S 200, &, BETORTFR HYDROFOIL 370rpm 273 W/n? 7.0 Nm/nf
fs‘f#‘&ﬁz}m‘%@fmo % DR HIRE %;L%EJH:% ELTA®E  eeprreHED 510 rpm  T65W/mt  14.3Nm/nt
DROBHEMHL B THE, F2ROLH kB, 22
TOUA YT A ARSIV D16 % DEF, 28%D

o ____ - A - l _____________

HYDRO FOIL KTank average 9.8 wt%
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Fig. 5 Particle concentration near the liquid surface vs. impeller power
( ¢ 400mm tank, 50Lt, 150 # m glass beads 9.8wt%, O.B. shows the off-bottom condition of each impeller.)

3 K S0mRT ) —FrHORER
Table 3 Agitators for a 50m’ slurry storage tank

Impeller power  [kW/m?]

Agitat Electricit
Impeller Dia. Speed Motor grator setmenty
cost cost/year
45° PITCHED 1.2m 120rpm o0kW 5.3 2.5
PROPELLER 1.4m 112rpm 22kW 4.0 1.0*
WINGSTIR 1.5m 86rpm 11kwW 3.0 0.5

*taken as unit of cost
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Developement of Granule Type Denitrification System (No. 2)
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A pilot scale granule-type denitrification system was tested using the nitric acid pickling
wastewater discharged from stainless steel manufacturing process. The same performance as
with a bench-scale test unit was achieved at the high loading rate of 20 kg/m’-d NO;-N. The
test proved 80—90% removal ratio of NO;-N even at short retention time of 0.3 hr.
Acclimation required about 4 weeks but it can be shortened by increasing initial sludge

injection, judging from computer simulation.
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T-N (mg/L 54.6
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1 (¢ 1 |
\ R ] |
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treatment process /\ =
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— Effluent
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Denitrification
strage tank Methanol reactor Effluent tank

E Tz a-VABRSEFER 7 T2 —
Fig. 1 Flow diagram of pilot test
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Fig. 2 Operational data for acclimation
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Table 3 Experimental conditions and results(Run 2)

Influent

- i NO:-N
Retention time | O v 1034INE | 10 ont NOWN | Effluent NOp-N | V0N removal | b b SS
R rate efficiency
un
No. hr kg/m’-d mg/L. mg/L, % mg/ L
Range Average| Range Average| Range Average| Range Average| Range Average| Range Average
2-1 — 2.00 0.90~1.77| 1.26 81~ 134! 102| 3.2~13.6| 7.4| 90.1~96.0| 93.6 8~25 15
2-2 — 2.0| 2.12~2.88| 2.43| 188~ 220| 204 a~ 13| Q1 99.3~99.5| 99.5 9~43 32
2-3 — 2.0] 3.78~4.11| 4.00f 322~ 354| 345 d~ 2] <& 99.4~99.7| 99.5 7~23 14
2-4 — 2.0/ 4.76~6.45) 5.71| 418~ 509| 465 2 Q2 99.5~99.6| 99.6 13~22 16
2-5 — 2.0 6.75~9.64| 8.22{ 527~ 918| 749| 20.0~86.0| 48.2| 90.6~97.6| 93.7 10~60 28
2-6 — 2.0] 15.8~18.9/16.90| 1490~1560| 1510| 63.7~ 129| 87.2| 91.8~95.7| 94.3 13~62 39
§ 100, / A 9064000000000 100 m .T“.—..‘v
i 90 §
3 80r
g s &
ER & 6o
g Influence of pH uprise D
—_ s ® 255kg/md
Z 60 g 40+ A 510 kg/md.d
= 1 1 L | ! I L B >10kg/m3.d
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3 20
— 1500 =
j‘ (} ] 1 1
g 0.0 1.0 2.0 3.0 4.0
10007 Methanol injection ratio [g/gN03-N]
500

NO;-N

Effluent

NOs-N volmetric loading rate [kg/m?-d]

Time

[days]

F3 RANO;-NAMALET -4
Fig. 3 Denitrification performance, at
NOs-N loading

maximum
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MEKIX14~39mg/LEFEA L W EL & o7z, MBEKSS
B ERIZ L - TEBI L T 575, Run2—2TiEH
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Fig. 4 Effect of methanol injection on NO;-N removal
efficiency
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Table 4 Experimental conditions and results(Run 3)

NO;-N 1 i - [
Retention time | 0° " 108dINE |10 ot NOV-N | Effluent NOy-N | VO N removal | pen ot SS
rate efficiency

Run
No. hr kg/m'-d mg/ L mg/L, % mg/L

Range Average| Range Average| Range Average| Range Average| Range Average| Range Average
3-1 - 1.012.67~ 3.90| 3.16/114 ~ 159| 132| 14.1~41.2| 24.9| 74.1~87.6| 82.2 11~19 14
3-2 — 0.5]3.35~ 5.04| 4.14| 764~ 114 94| 2 ~13.2| 8.4| 82.7~98.2| 90.1 11~27 19
3-3 — 0.3;8.38~ 9.06| 8.75|120 ~ 128| 124| 12.8~17.5| 15.2| 85.4~90.0| 87.7 4~13 9
3-4 0.3~0.5] — |43 ~126 | — | 61 ~ 270 — 1.6~24.0| — 60.7~99.0) — 8~19, —

100 0g—eee e gqooe g 5 5 ¢
= 90 S * ’ -E.. )
'g Y S0 A
g 8- g *
é 70+ 3«5 60
§ —§ ® RT=2hr
& 60F g L * RT=1hr
= g A RT=05hr
L Il L ! L 'z, m RT=03hr
& -
Z

;ZOUV 0 | 1 1
& 0 5 10 15 20
— Influent . .
- NOs-N volmetric loading rate [kg/m3-d]}
§ 100

NOsN volmetric loading rate [kg/m?«d}

L 1 1 L 1

65 70 75 80 85 90 9
Time  [days]

) AR OLERET -5

Fig. 5 Denitrification performance, at minimum

retention time
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Fig. 6 Relation between NOs;-N volmetric loading

rate and remoral efficiency
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Fig. 7 Relation between retention time and NO;-N

removal efficiency
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Fig. 8 Change of VSS concentration with time elapsed
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Fig. 9 Change of NO:;-N reduction rate with time of

granule
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Fig. 11 Simulation of NO;-N loading rate
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Ultra High Speed and Continuous Filter [KONTIRAD]

(R)BEMARE
moo¥ E K
Masahiro Kaji
U S -
Nobuo Kondo

LB EE S @K E [KONTIRAD] Ok - BEEk B L T d, ZOABEBIIAFERT, L
UBERAXNEZRALTE), HEAN—X, REBUENTHETH D, 72, MBEDOSS ¥ &HT 5B
KOWBEATREE VO FREFF > T b, —F, HBEMID/S4 9y 750 b 2RV ERLIT
v, BNAEET MR L TWh, ALBEBIIEA OKLEIGEATETH Y, ARETRIIOR

RES BEEORE L EBRERO—BIEHNT 2,

KONTIRAD, a continuous horizontal-flow sand filter, can treat various kinds of wastewater
having high concentration SS. Because of movable and horizontal beds, it requires small
installation space and offers high treating capacity. A experiment of a pilot plant (3 m’ filter
area) confirmed the excellent performance in treating paper mill wastewater treated with
activated sludge. This paper has reported the outline of a ultra high speed filter and a part

of the experiment.
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Filter

Liner Velocity of filtration
Horizontal flow

Paper mill wastewater
Sand filtration

Moving bed
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Inlet of raw water

Separation device

@9 - Waste water

Outlet of 4=
fittrated water

Feed chamber

Collecting
chamber

Dranage

B [Kontirad | f&X
Fig. 1 Schematic diagram of “Kontirad”
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2. X10Ovy NEER
2.1 x40y MEBOHRE

SROEBRTIFIRIRLZABEBORRXD S b,
EL/NBEL L0 (B KF30) #8540y MEELE L
THEELZ, 2RI/ fay MEED 7O — Y — 3R
To SORNIRLAZEIIZ, /840y MEBIZEKEHE R
Y7, ABREREK, TEHOBWERS A RFLT) 7 MRy
THI Y Pa— WAL SBREAND, BAEROINES

BE1IIRT,

F 1R APFHEREAAEED A BN & EBRIK
Tablel Flow volume and outline specification

2.2 EB A A
EEFLGIRIE E T A OMERE > TR EB S &, i

ATEHOAMEFTEMELE S, KiZay ba— V7R
T¥ERKEZTY) 7 PR FIZEAL, 2797 MEDO%
HBEIT)e TRIIRTETHLAH - RETRETAMMEL
TYV7 MENERAL—XIIBETEDLLIIITHHTH
b, COTEODE, =77 VHIT7PEA SN, EX
R THREEL, »8 - REIFHBEINS,

B TEIIEARRY 7, 27) 7 NEL7 2421 L

T

Type KF 30 | KF 60 | KF 80 |KF 100|KF 200|KF 500 | KF 800

&

H
Flow volume [m’/hr] | 15-30 | 30-60 | 40-80 | 50-100 |100-200 |250-500 |400-800 aﬂ
-
*Appareut linear velocity [m/hr] | 7-13 13-26 | 13-26 | 16-32 | 16-32 | 25-49 | 35-71
.

Filtration area [m'] 3 6 8 10 20 50 80

Ds

Di

Inner diameter D1[mm] [ 1400 1400 1600 1600 2200 2800 3000
Diameter of collecting chamber D2[mm] | 1700 | 1700 2000 2000 | 2800 | 3600 | 3800 TT
Height of filter tank h{mm] | 5000 6 000 6 700 7200 4050 8100 11550
Overall height Hlm] | 5550 6 600 7 300 7900 8900 14500 | 18650

Overall view

ER 1 n"fuvybT5r ek

Photo.1 Panoramic view of Pilot Plant

View of air lift pump control panel
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Fig. 2 Flow sheet of Pilot Plant
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Flotatibn equip.

Activated sludge basin

Sedimentation basin

x -——)r Secondary effluent KONTIRAD ——-I Filtrated water >
B3R Moy bERITTIY Y 7O—
Fig. 3 Block flow of pilot experiment
% 2 & m%ﬁ*«% 50, T T T T T T 100
Table 2 outline specification < 45k O SS of filtrated water 90
o~
& 40r 4 Removal rate of SS 80 —
o s — 35k 470 s
Item Specification - 3
2 30r 160 &
g &
Type KF—30 2 o5 0 =
S 20 H40 =
Flow volume 15—30 n*/hr [ =
E 15t $30 &
Height of filter tank 5000 mm f 10k 490 &~
Overall height 5550  mm o 5k ooy
. ) @ 0 L L 1 L L | 0
Total filter area 3 m 0 5 10 15 20 25 30 35
Flow volume of waste water 1 n'/hr Flow volume  [m?/hr]
O ti ight 12 ¢ =
perating weigh ons B4 E MEE Y LIEA SS ORI
Filter media weight 6.5 tons Fig. 4 Relationship between flow volume and SS of filtrated
Total compressed air volume 4 5Nni*/hr water
Required electrocity 1.5 kWh
Filter media Sand
Effective size 0.8 mm F AR BNHEIZBITAFEYSS
Uniformity coefficient 13 — Table4 Average SS for each flow rate

% 3 & EWHERLEA (BK) okE
Table3 Quality of activated sludge effluent

Analysis item Average| Max. Min.
SS (mg/L] 16 26 10
Turbidity [degree] 15 26 6.8

Ll WEIBERTSIEDL, XKiZary ba— V7RO
THRKEZT) 7 PR AIZEALLTY 7 MEIZIRS
LTWBAMEREE L, BNOB®EZITH) . L TREI
BRR Y TRELETS, 72720, 1 HEEOEHM oL
DHERERE  7EELTHLEI RV,

B, REBIZIZD -7 U — % HARATEY, BiRk
DERFIE R O EERE T OBREL, A4 v F 1 DOTLTH
BIICIT) S A TE S,

AALBEBTOLERLI—-F 1 )T 1 IZBHEHRE, &
HEZTV T MVHZ T2 ThE, 23> b a— N7 R
IEBAKZZTY T IR TRUELTY 7 FEOBRED A
CHWO N, EEOBEEERTEZTICLETH S,
2. 3 10y FEBOH

AEiENA Oy MEBE LT, ABEEICOLO%EH

Flow volume (n/hr)| 15 20 25 30

Average of SS in raw water (mg/L)| 14 18 18 16

Average of SS in filtrated water (mg/L) 4.3 5.1 6.1 7.1

Removal ratio (%)| 703| 71.1] 67.0| 56.1

Average of SS in waste water (mg/L)| 96 | 143 | 157 | 163

WTBY), FOEELERIZS m'/hrT, HKA30 m'/hro
WMENUFETH D, 2B, A ELTIEEREDO0.8mT
BEREDP130HW 52 FANTW S, RERE O
B2RIIRT,

2. 4 EBEK

S D40y MEERIE, EIMOTOY 70— (R
L7z&902, B THOGEHRMEKEEAE LTH
72o 2B, EBITILEMASEE L TEMEAKE, RE
AEL2EHVY, EBKBRY S TAHBEBICEALT
To7z, $72, AEBTIREAKE#15, 20, 25, 30 n'/hr
(ML LVIZERZNT, 9, 11, 13m/hr) L BAL S &7,
ZIC, REBRTERDL/DEDSBEE R H-7-DHHY
5EEE NN EL BoTWAE, B1RIIET LD
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50 T T T T T T T 100

15 m3/hr
- 90

5 25 m*/hr L 30 m%/hr L 20 m¥/hr L
T T T

—a— Raw water
—— Filtrated water -180
—&— Removal rate

[mg/ 2]

SS

=70

(%]

-160

Removal rate of SS

0 5 10 15 20

Time elapsed |day]
) SS O#EREAL

Fig. 5 Change of Suspension Solid (SS) with time elapsed
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. ERER
3. 1 ExkKkE

Bk E LTI TR RSB RLEKE W, 0
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T~ OMTEMLTEBY, FHBEERISETH- T,
3. 2 SSPpE
3. 2.1 JLERE & ALK SS

AEERCITMLIE %15, 20, 25, 30 m*/hr& Z L3 & T
EBRAT o 7205, FWHE L FORED LI K SS 0 T34l
ROFEHGEFROBBREFEIRNIRT, T2, 20OF—%
EFEARIIRT,

MR EITRT L)1C, BEETHLUHEELS i/ hr D
IZBEK DOF SS 1L 5mg/LUTF & R oTnb, &512,
5 BIZIZEEAKD SS R UTHRELRDORBELEZ R L T
508, MBELS n'/hr DA EEB AR T 5mg/L
PFERoTEY, FEFICRELMBREN R ST
HEWZ D, 1272, IEEH20, 25, 0m/hré KX 7%
BT L7205, LB KR SSi35.1, 6.1, T.1mg/LE %
FHoWmT a2 EBEAEASND,

—7, BRFEFIIMAER n'/hr F TUES D) ELE360 %
PEEZD, 30 m'/hrTido6 % & E TR T L T35, 4L
FKSS EBEREOMEMME T RER 2 DIXIEASS 758 7%
L7 THbD,

B, FUHEOREOEREEKTOFEH SSEFRF
196, 143, 157, 163mg/LTd 72,

INH LD, RERFEEATIIERICREL, BRITFLM
HIREHFFTE, BRERIEBETTI0%BUELEEC
ROZENTEDLEVZ D, 7272, WEEIHINT B &M
HAKSSIFETEL, FEIEL K& 2 2HEHANH 5,

30 35 40

30 T T T T

T
25F ® Raw water i
D Filtrated water

(mg/e]

SS
S
1

1
] 12 13 17 i5 1 17
Sampling time  [hr]

E£6 SS DEEZE (LI E 150 /hr)
Fig. 6 Change of SS with time elapsed (Flow volume :
15m’/hr)
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3. 3 BEKRE

B7EICKMIERICB A MEKERE & BREROMEE
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FEOBICHY, KELEHLTELT, BifF it zoT
W5, MEE30 m'/hrDEE, EHESMECOEE 7 KIRT
LY IEKRBEMENOTHE, —F, BERIIELT
TR E25 n’/hr F TIXITIT60 % & —%E 7D, 30 i’ /hr T
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& B0 P =
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Flow volume [m3/hr]

7R ERXUHEKEEORE
Fig. 7 Relationship between flow volume and turbidity
of filtrated water
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Table5 Average tarbidity for each flow rate

Flow volume (m*/hr)| 15 20 25 30

Average of turbidity in (mg/L)| 15 16 18 1

raw water

Average of turbidity in
L 6.6 6.2 7.1 5.6
filtrated water (mg/L.)

Removal ratio (%)| 568 | 603 | 58.2 | 505

A f idity i
verage of turbidity in (mg/L)| 90 166 195 196
waste water
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High-purity hydrogen and Oxygen Generator (HHOG) for

Chemical Industry

&

(BR) HAtran
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1
Jun Hirose
xRN KB B

Tatsuhiko Isagawa

FHEAREREREZE (HHOG) I, MAZERERSHBETLIEL-T, F 1 P TEMED
KE - BEPRBETIEBTY, TAFRIRRY ) V¥ — 2 RBIERTALENEL ZEBIZENT
B, FVHIKERBERAY ) - VELRZEICERESHEO N AMEHITEeE 20 £4,

AgEix, MAMCH B EHERBO AT AMEL, FEIMRE 219964 7 B Ik T ERITICM
ALFELY, WAZBORRBIELRELZRLLLDIOTT,

A high-purity Hydrogen and Oxygen Generator

(HHOG), which directly -electrolyzes

deionized water and generates high-purity hydrogen and oxygen gases, has been developed for on-
site gas generation system. The HHOG is superior in gas purity, safety and maintenance to
other gas generators, such as alkaline water electrolyzer, or a gas storage system like a
cylinder. The commercial unit of HHOG for chemical industry was introduced in July 1996.
This paper describes the development of the commercial unit by using the demonstration unit.
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Photo.l1 Commercial unit
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Photo.2 Electrolysis module

2. 2 fERE
2. 2. 1 FAME

EREABRE B THRA LIKEH AR UOBEER S A D557
PR EB 2RIR T, WEI T A7 0~ b7 7EES
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(FID) Rl : GC—14A, HIAHE : G3810) THT- 7z,
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£ 1R FEEABREBOLH

Table1 Specific feature of demonstration unit

Gas Hydrogen 0~10 Nm'/h

Volume | Oxygen 0~5Nn'/h

Gas pressure Max. 4 kgf/cdG

Number of

electrochemical cell 84 cells(12 cells X 7 blocks)

Current density 0.7 A/ cnt

DC supply(design) 300 AX 210 V

Electrolyzed 3
deionized water 0.01 m'/h

Deionized water feed 2.5n'/h

Dimension(approx) 3900 WX 6 900LX 2 500H

Permeated water vapor

O Water vapor
{7 Oxygen
A Hydrogen &

Wet air

Hollow fiver membranes
-Enlarged photo

%2 PELERX NS [ v —
Fig. 2 Membrane type gas dryer
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=
%
g
=
Time [sec]
Set point of hydrogen gas pressure : 4 kgf/cm?G
Out put current 1 30A—-275A
%30 FRENOREH
Fig. 3 Gas pressure response
B 2R FAMESIER (ELAREE)
Table 2 Impurities in hydrogen and oxygen gases generated by demonstration unit
Impurity [ppm] Purity
Nz CIle COz CO AI‘ Hz Oz ( % )
Hydrogen| 0.73 <0.01 0.25 =0.01 — — 0.02 99.9998
Oxygen 1689.4 0.02 1.80 0.14 23.92 960.0 — 99.7

B 3R ERMWKOKESHRER

Table 3 Circulating water analysis

unit: ppt (=ng/L)

Na Al Cr Mn Fe

Mo Pt Pb

Circulating water | <20 | <20 | <20 | <20 | <40

<40

<30 | <70 | <50 | <10 | <10 | <10
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THb, MEAKITHEMIFFEFTOBMA (18.2MQ - o)
PER LA, BEEY 2 — VAL TOEBRMADOKESH
HREABIRIIRT, TERETEERRUT TH o7,

Ik, BREY 2— VI ENAHAKTITIIRAD
EROBHOBEEBIZIILE ALV EXSr o7,
2. 2. 3 BHYX
BEFZARIT7 7797 —0FEAICHY, EEERICL-
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DOHEEIF430[af], BHREEIZ0.7T[A/d] TH Y, BRY
X100 %DE EKRETADOFRERIZ L LIVY7-00.126
Nm'/hTHh 5, - T, B EDAKERLEE310.6 Nni/h,
ERRICEEET ARERIIS3Nn/h b e b, HIFRBREE
THOLNLEBRIETR, WIS LEVEIFGLN, &
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2. 2. 4 HAESE

PEENR NS A v — CUB SN KETAOESIZAL
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£ 4R WAKBOHK

Table 4 Specific feature of commercial unit

Hydrogen gas volume 0~7.5 Nn'/h

Gas pressure Max. 4 kgf/ctG

Dew point of

hydrogen gas —nT

Number of

electrochemical cell 45 cells (15 cells X3 blocks)

NORREALE 79 746 LT 70— Wil Licabecg  Current density 1.0 A/ert
RL, EEREDS—H CHRTEL LI, F72, F DC supply (design) 450 A X150 V
Ej@&%ﬁ') ifj’%ﬂi, %E‘Eb"&“‘ FC:@JD%KT7D_EE Electrquged 0.01 m/h
LB VRV E S v FT B L THEEED ON/OFF deionized water :
BAENWRETH D, REVHREME, BRPEH, s4~— Deionized water feed 2.4 m/h
2L N S 67N N
“Eﬁug%?%“wﬂmﬁ@ﬁ%ﬁUmPT@ELﬁ% Dimension 3000 Wx5 540 Lx2 050 H
HEADPTETH S, SHICEREME SR, BHOR
E002 EOOSM MG e
#izk 2 > 27 1050 74T
=7 No. P (’w TANE— AV-7
E001
} L007
K0 e AV-9
L009
FEHEXY v ¥ o —
X& kgf/cm?
E006 !
KEAMS v 7 O kef/cm?
E004 v E007
E005 A AV
E006 kef/cm? P em Wi
L100
L1011 E010
&M mEsEs > 7 N kef/cm?
cm
002

FA4E MAEBOY v FRENTHAL v
Fig. 4 Example of graphic display
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Fig. 6 Relationship between current and voltage
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6 & KRENAMBESHEE (MAEE)

Table 5 Impurities in hydrogen gas generated by commercial unit

N. CnHm CO. CO O, Ar Purity

ppm ppm ppm ppm ppm ppm %
After 1 hr operation 0.36 <0.01 <0.01 <0.01 0.10 0.02 99.999949
After 2 hr operation 0.57 <0.01 0.03 <0.01 0.01 0.02 99.999935

[ppm]

Moisture content in hydrogen gas

12:00 14:00
Time

BIRE KETAEN
Fig. 7 Dew point of hydrogen gas
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TEL 078-992 - 6528
FAX 078 - 997 - 0550
E-mail y. nakashima®@pantec. co. jp
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SV I ¥ —0DF X MHHFHE (ED1)

The Test Report of the SV MIXER (No.1)

wl

(16) A58
x % T

Mikiko Ohta

N A B

Kimihiko Nakamura

SV I FH—idHEOREMEUEERE LTRECWSETHERESNL TV, BETIIRES - &
B 77 AT IANGEORENEZ, FNICEVY GMP ISR RIREREE L ToREd 2 —
FIHEIFNR TS,

LR TRI—FOBEL B TRALTA M EToTWE, KBTRFOTRA MERO—HE2 BN
T2,

The SV MIXER has been widely used in powder handling equipment such as for mixng and
drying. Recently, the application of the SV MIXER in the field of pharmaceutical, food and
fine chemical industries is on the increase. Therefore it is necessary to be suitable to the
severer specification of GMP (Good Manufacturing Practice) and low temperature drying.

We perform various tests to satisfy the customer’s desire. This paper shows some results

tested using the SV unit.
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F72, BEGPARIIIENIIALELYWE TR IES

SV MIXER
GMP
Low temparature drying
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BEMELIE R, BEYELLIIENH S,
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Thermo sensor

IES
19 Steam in
Thermo sensors D~®
Thermo sensor @ 1000 Lt . [60°, 180°, 300°]
2700 —
A Thermo sensors @~®

w [60°, 180°, 300°]
TR

1 SV 29 —-0BBEN R CBEEHEME (Run. 1)
Fig. 1 Schematic of the SV MIXER and thermo sensor position (Run. 1)

Thermo sensor O
180°]

Thermo sensor @
[2707]

Thermo sensor ® (‘)

Thermo sensor @ Steam in

Thermo sensor @
[270°)

Thermo sensor ®
[1807]

Thermo sensor

7 Thermo sensor @

&2 SV I 94— 0OMBERERENEMLE (Run. 2) 180°
Fig. 2 Schematic of the SV MIXER and thermo sensor position (Run. 2)
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o SV &4 — (100 Lt) #ERg
Fig. 5 Schematic of the SV MIXER (100 Lt)

2.

4

1R BEEH
Table 1 Operation Conditions

Run. No. 1 2 3 4
Screw [r. p. m.]| 36 | 72 | 100 | 144
Orbit arm [r.p.m.]|] 1.1 | 22 | 3.0 | 4.4
Conveying capacity [nf/hr] 2.1 | 42 |58 | 84
Operating Pressure [Torr] 30

Jacket temperature [C] 80
Sampling time (hr] 1,23 45,6

100g

Moisture content [wt%]

0.1

0.010 :

10

—s— Screw 36 rpm Orbit arm L1 rpm
—e— Screw 72 rpm Orbit arm 2.2 rpm
—a— Screw 100 rpm Orbit arm 3.0 rpm
—w— Screw 144 rpm Orbit arm 4.4 rpm

1.

1

F X b FiE

Drying time [hr]

ESBIZEAEL-100Lt 72 RO A RT,
Kp L LTBEREAINY YA (s =0.56 kg/ci)
2kglTRBEKA T kg% iRIIL, BOF15wt BICTHEL 72

bOEMERL,

2.

BIEEGEZHE 1 RIIRT,

1. 2 FAMERRUER
TAMEREEORIIRT,

1) B AEEEHSF N FN34~100, 1.1~3.0rpm @
BETEREEIE 25 CREMITE L, BEEK
THE,

2) AF A MZBWCIZ BEREZL00 rpm, A% EERH
3.0rpm L ETIImBREKERIRERICL 52BN S 278
OOoNLehot, /2, EERNIEESEESI00 rpm
DFHEh -T2,

BHRTOBETIE, B - AEEEEIRL 2L RS
Vo —BARICERPEL TV, HEO REHH
100rpm #8255 &, A7V 2—EEFRHOHOMIZHE
DHRSEPEUA7-OREMEIZEEL v, & o TEEL)
FHMEL LR,

3) HBREEHM O

BTSN ) OEENL VIT ETRDBI LN E
ZrBE, A7) 2 -—BRBIEREELT, o, &
EOMEHL, oL bEBRICHL EEREE VI FIC
%5h,

EFAMIBWT, bo b dERICHE L 2&HREE
B#£5100 rpm, AFEEEES.0rpm TH o 72,

SV I XY —HNOMKIIZENCLATWMEDONHE
WTBY, A7) 2 —OREEICE > TE L A ZERICHDT
HNALEIZL - TERN B ORE I fThhs, L
LAZ ) 2=k o TE 2 6NBR LD, BRI

56 FrfikmhAR (1)
Fig. 6 Drying test (1)

BOVADIETEENLIYVOKRELLRBE, AT ) a—
BN EEAE L B,

A7) 2a-REBINVEZ5NLELINTL > TED
WHEPELL EREL, EUHNE—FELLTAT—LVT
TEREZLL,

F=mrw¥ gc

mESOEE, r: A7 Y 2 —PE,
o BRE, goBEIMEE
ZIT, mBRY g ELWELT

2 2
TresT@ TEST T Isws

Trest: T A ]‘1%%7\7 1) -1‘“3{5'?%, 60 mm

wmsr: 7 A MRAEE, (100X 2 7 )/60rad

rs=FHERA 7 l‘—f‘i?%, ws=FEREAEE
F2RICFIEORRE U OFEREREBEHEZ L LD, B

FOWIRIZ & o THEERLTEIZEE IR E CRILT 5720,

&

»,

A OBFIZBEEORERERFFETLLEIOND
LHOFEERBIIAT R+ OBARIZB W TIBEIE

ThHbEnz b,

2B, AFAMIBWTRERAELZELEETT A2

fTo7zd’, ERIIIHERICEEZ B ABERBEROMAE

e

EAH Y, BREEEHOERIENARERH D LRSS

B UENDH D, NEIELBEHOMAEDER, BERED
BEEZ TR H DT, EEIVLETHS,

60

Uk VAN A&

Vol. 40 No. 2 (1997./3)



10 100

;\E T -80 E
S R o
- - =3
5 —w=— Career gas yes 60 S
g —e— Career gas no é
S \ S I

o \ Product temperature | _| 0 8
5 | -
7 Ok g
2 r .

L (=]
= 120 &
P T H T E TR TP B

0015 i 2 T4 5 5 0

Drying time [hr]

B7 i (2)
Fig. 7 Drying test (2)

)

@ o)
View A-A

1
thermo label only

%8 IR E A
Fig. 8 measurement position (thermo label and
contuct thermometer)

2. 2 BRHIAWEIAHOE

— R, BREEIT)OBICE v Y TH AL LTAREES A
AIREAL L, WIREREAERLUBRERRPELTSS
EDWRD, THITKREREY & ARICREEDO—#%
MEETACHEE LCiBhE, BEOESTEREL T2
Ttk oT, APTOBREEEE L VEEEONEE T

TVRBILIIRBIZDTHE, GERETOERLNELST

AW, ERFEONLEICERTH S,
FIT, FYYVUTHAREALARLHETLTAMNE
?—?O 7‘:0

B 2R HEER (X7 2-EHER)

Table 2 Results of Calculation (rotational frequency of

screw)
Screw diameter [m] 0.1210.30 0.36
calculation [r. p. m.] 100 | 63 58
Standard (1) [r.p. m]J* | 100]| 70 | 73 | 67
Standard (2) [r.p.m.J*™ | 8| 60 | 61 | 56

* Frequency : 60H,
* % Frequency : 50H.

% 3 & BERH
Table 3 Operation Conditions

Run. No. 1 2
Screw {r. p. m.] 100
Orbit arm [r. p. m.] 3.0
Operating Pressure [Torr] 25
Jacket temperature [T] 80
Carrier gas yse* no
Sampling time [hr] 1,2, 34,5, 6

*N; gas 4 NLt/min (0.5kg/cdG)

4k BFEH
Table 4 Operation Conditions

Run. No. ' 1 2
Screw [r. p. m.] !
Orbit arm [r. p. m.] 1.6

Operating Pressure [kgf/crf] ATM

Operating temperature [C] Room temperature

None
1, 2,3, 4,5,6,7, 8,9

Contents Powder*

Measurement time [hr]

*Calcium Carbonate 500 [kg]

2. 2.1 FAMNHE

FTAMEEEL LT, 100Lt DSV 2 FH—2Hn7

(85 ),

7, BBE LTEEREBEI VY Y L (pe=0.92kg/cnd)
60 kg lZHFEK6.6 kg ML, BOZ10wt % ICHTHEL /-
bOFRFE LIz, Tz, FYUTHRAELTEETARR
HL7%,

BIEEGEEIRIIRT,

LB, ERTAGERLY, LEMAARERIrOREAA
7o

2. 2.2 TAMERRUEE

BWREEIHIIRT,

1) —ficERi, ERERE2 B CREGLRYITH, EHE
IR, B2 5N 8EIl T RTRENFES RO
WBTOEBICER SN -0, BEEETESOHS
BEERT, f£o7T, LREAHEN405OMITIEEREE
FiToTwWizeEZON5S,

2) FAMNEAEH 1 EHOBIIE Run. 2 (N W AKEAA
) OFPERFEP oM, F/2, TR M2 BEL
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40
e
)
é‘
g 20
[ ] —u—90° gear box Q@
or —o— 73° gear box @~®
~a— Arm @
. —e— Screw @
|
i 2 i 6 8 i0
Screw power ¢ 1.6 [kW] Time  [hr]
Arm power : 0.07 [kW]

®9 BRBhERIRE MM (Run. 1)
Fig. 9 Run. 1 Thermo curve

50

-a— 90° gear box Q@

—o— 73 gear box ®~®

o | Arm @
—e— Screw @

Temperature [C]

0 2 4 6 8 10

Time [hr]
Screw power : 0.75 [kW]
Arm power : 0.07 (kW)

103 BEBHERIREE MM (Run. 2)
Fig.10 Run. 2 Thermo curve

Bid Run, 1 (N2 H AR EARE) D HHERRELHE o
720

%y ) T AR & AT IRV R A D H S
{BERERIFIEF v ) T HARZX AL BFERIETHED
BEETE RV, HIF Y ) T A AL o TEZBEMET
L, SRR EibT 2B N0 H 5,

3) Run. 1, Run. 2 & d 27 A MG 4 IEHDIBROE
RELTITHE WIRRR & 7 ) BRI ARSI E L 279,
Run. 1 OFIPERBIZEAP - T

4) ERRABRME L, SRS ER LIRS (REREE)
TEY)THAZRE AL Lid, ZREHNEZEL
PORBEKREFELT L LI LTHITH 5,

LA LF Y ) 7 A ADWKR S AR EHINGRH, B2
PSR O A ML LB BEREEGATEBY, EEIF D
EThb, T2, EEFRBIITONAREOSE, v
U7 HAREASBENLE NS & DD B O THERILETH
5o

3. EREEEE T —4 '
HRIRE ORI E (KRUEWE, EECI Y EE e
IWELE) WO BE, BERROAS ) 2 -HORF

50
—a— Run.1 90° gear box
—— Run.1 73° gear box
—a— Run.2 90° gear box
40 ~e—Run.2 73" gear box

30

Temperature [C]

2 4 6 8 10
Time [hr]
BIR FYRvy s AREME
Fig.11 Thermo curve of the gear boxes
60
501- . —--
/,r’ . [
£ g 8T
5 a n '/’/
% /i' P
8 4 /'/.
& - e
& Ale
/,"
20_/',‘/ & Run.l 73" gear box
?,;/0 ¢ Run.2 73 gear box
L
L | | 1 !
10 5 10 15 20 2
Time [hr]

123 AR (AR )

Fig.12 Thermo curve (imagination line)
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3. 1 TR bMARE

SV I 4 —7% 9 BiEsER L, | e CHEER %

BB EH TR L2, T4, BEIICr—TI\VE

B, REEEOMREITo7,
WEMNBZESHIIRT, T2, BELREEZEAIRITIR

T

3. 2 TAMERRUEER
BO~12ENC L) 7 A MERERT -

1) 89, 102X Y, Run. 1, Run. 2 & b IZiEHE,
RS X Y IR IR TR RR A ICIRES ER T 5,
WEEAL & LTIE, 78 FY Ry 7 AR THIEHO
N7 5 v I (88 8 BEALD) S IREEZ IR L7z,

2) 18° FY Ry 7 A0, A7) 2 —HEOERIZ X
DEVYRY 2 ARORT ) V FIEBREFPE LTS b
DEEDbLNS,

3) HEEENLTS” FVY Ry 7 ATHRE LBOERIZLY,
BEXERT S,
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EFTAOVOEEITED 5N, REIZEIC4CTUTT
Hotzo Run. 21BWT 9 HEERK TR BRHO &
WMOBERIT o/ 2 A, A7) 2 —hBELUTORE,
FANEEESF ol ERLTWRPo T2,

4) RFAMIBWTIFI FY Ry 7 A9 o & b
RETHo7 90° FVEY 7 ANT b Atz mRIz
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AH90° KU T3 NAOVEY OB THA L 2B DR
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6) 7 A M HOKZRIZLI0 CHitETH o 7245, Run. 1D
TEANREIZISCTH Y, HEEHOEE LAIC X o TH
FSREN 8 CER L,

) EBURL D0 KU YRy 7 A, Be5 2
72Run. 10HFPTFRHH 6 CHRWIREEZR L7,

8) KT A M 9B TRT LA, 78 FY KRy 7 AD
BERI L EATIENI D o2,

B L o THEUAHELIREICUTO L) REHRN
HHERET B,

DEES B,
W)

e:%%mdQ—UA(T—uﬂ+c

(HLQ=UA (T—to))

LHIL O L TORTHLDT, EHlfELY, UA, M,
QEXRD LI IEEL, EMmBREZRLA (B12R),
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F7-Z Ok, FHELEOTS YRy 7 AOREILER,
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9) B TRICBWTIEY vy v b X 0ARImEE T @
T, EHWHEHBEREATLIEEZOND,

Vyiry MREE0CEE X S &, MAFHERIERE
AR A b Run. 1018 TH 650 CICERAT %, FHEIA
L BREIEOREZ A P EDLORVERET 5 &,
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RENEATAILEEVWEEZ S,

BOICARLEE R BT R 0 BaciE, el e @
HTXDHEEIZT B R EDRMNEPVEE 55720, 4

=ML DF =¥ &I E HITRBIE T OBERIN LRI EIT) o
Q—MW—FUA (T—to) A

SV I Y —DF A MERO—EIZOWTHEICHEN L

Q : SR [keal/hr] o SHRDERS - ARSHCOBENRATNLPTY
M: BB R [keal/C] i3 GMP ®hisHEd o X v —EBom LR EIRELTBY, &
to: FHAIRE (] HORKT A N EFWF— 7 28T LRE, Y27
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6 : IR (hr] TWE 7z,
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GOLDEP WHITE®! B aXiEBfiKkinEEE

Batch Type Deionized Water Heating Equipment

(FRRMHAREE
B &

Yoshinori Kajiyama

PEAREIIBIT AT Ty MEEIE, SEOER, BRKESEBINETLZE, H50ET I D
ROFLOMEL LTABELAEONA TV S, HICKORLOMIEE LT, FHL-—>0OBANTY .
NEEED D CIZEE L, RS> SEHRTE Tl L T KEROEEIMTONL L2k - T A7,
TSN AIREMAE, EENTE R, Ny FTREEORBHASVLEL SNE, ZOER
IZIG 24, GOLDEP WHITE 85 i5 SUB MK IS B 42 b L 7= TRAT 5,

ARE¥EIL, £ CGOLDEP WHITE M % L THB O IGHATEICL — ¥ — 2% B L, #HE¥Y 170
DEFIIHAARZ ML LAE LRICEZ SN, HEEHOENICEI Y- AKS » MBT 25y FR 0
BRI E T, BEHAOEBICHANES, BHAPEHHTELELALE —, LEFEOBHAN
BEETH D,

To comply with large wafer manufacturing, the rinsing process is changing to single wafer
rinsing. It requires a large amount of hot water not continuously but batchwise. The batch
type hot deionized water heating equipment, provided with a storage tank can heats water
between hot water supply cycles for storage and supplies it to use-points. Considerable saving

il

in power and water is achieved compared to the conventional continuous heater.

Key Words :
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Hot DI water
Heating equipment
GOLDEP WHITE
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Fig. 1 Flow rate of hot DI water for batch system
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Photo.l Batch type DI water heating equipment with
GEPW
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QOutlet for heated

<Drain [Minimum flow] Mﬁ

Inlet for DI water

DI water

SSR
%2 I MK EED 70— — +
Fig. 2 Flow diagram of batch type DI water heating equipment
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Heater element
GOLDEP WHITE M
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Fig. 3 Stracture of heater unit
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Fig. 4 Thermo diagram of batch system

4, EERHIEE

FEOBE IR OIRAA M IR (BERALTV2
= VHRBIORE) ORESREEE ARITRY . Bk
DRGNS — ik, /8= VPR 0.5 L/ min T 3 47,
TR EANOMARTRA.0 L/minT 1 5B O b 35 L6
Thb, I1ZOLEOHRAMMKDRE L, 20 CTThH
D REERIHIEEIZ0CTH S,
HERRAAKIL, BERAESO CICH L +3TC, —1 CUK
HI SRR TR L Tw s,

CON N

LTI, FEARSHIZH T GOLDEP WHITE # %
ISR L7284 OB 2 66 L 2 OMBEICHE LT 2 n
T&7, A0, BEREA LB a kK s & & Mot
KOBEHFEBIMNBESNLZEBL LT, £{D2—F—0
FAEHli 7725 X ) BOBSICHE - MELCIT A7
(A

[&&xm]
1) RILERNE A, #7225, Vol. 38, No. 1 (1994),
P. 20

UCH¥ER

TEL 078-992 - 6528
FAX 078 -997 - 0550
E-mail y. nakashima@pantec. co. jp

Vol. 40 No. 2 (1997 /3)

TR ANV A T E ] 67

——




J7R3A74=7(GL)MRKRDOEBEREADHEH

Application of Glass Lined Products for Discharge Electrode

&ﬁwﬁﬁ%#ﬁﬁﬁ b5 B
MERFE F B
Tomoharu Maeseto
7B 7 Ik W
Masahiro Ogura

5254227 (GL) BRBEBICHIAEFSA=y T (a—F40F) LEBETHL, £BIX
BREEN, MIEHORTENLCYD, —F 7 2B, BRERETS ) BEEEL BV, L
LA AMRERTHEE, WEYE, FERSOEENH S, GLERITEELZHAELELIELTH IR
CEBORFIZALTRY, BMosaE, bENEEE, SEFE, SHSCEN-EERELY, FE
BEFERL-ESREREBL L TFETH S, ARTHEBRORGLHROWEEOSH LHEIZON
TEEBFIZ LT TRAT 5,

Glass lined products have the structure that the glass is lined (coted) on the metal.  The
metal has good electric conductivity and thermal conductivity. On the other hand, the glass is
high
corrosion resistance, chemical stability, good dielectric properties and so on. The glass lined
electrode has good charactor both metal and glass. So the glass lined electrode is suitable for

an insulator and has low thermal conductivity. But the glass has smooth surface,

the application that it utilizes the silent discharge.

example of suitable application and products.
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This report outlines the experimental

Glass lining

Discharge electrode
High dielectric constant
Silent discharge

UV lamp

Ozonizer

Treater roll
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DR ENGTHI L THRALREENBEHATEL D LE
Z, A ZERBRNTOREELIToTwh, RRTIIE
BHEBIZOWTEICEMEL TS 32 LGLEROEH
TR H B EHBE 2 22V THEMNT 5,
1.7 > 7
GLEBPEHETRELZARL LT, EFRESMELL
T THHE, BIEIAETNTADLEEICHARHAL
REAED L) 2BEDT v PR LENTWE Y &
BERELTHEETFADPMERAINTVWED, BETTIAD
FERIZHLENE, FUTE LTCONEREELAT AR
BEMNOLANF-WAMELEZ DL, FEEOKE
LZFEEREZFELLHFPENTH S,

68 Pk DA S ST

Vol. 40 No. 2 (1997./3)



GLEBTRBMEBL S A=V I THT S ADEIRE
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1.1 &
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HEVOBEHSZER11IRT,

Discharge gap

Cooling water

_l Inner electrode [Al]

Gas [ex: Xe, Kr, Xe-Cl etc.]

AC power
supply

E LX<y THERAN
Fig. 1 Schematic illustration of eximer lamp

Optical measurement
apparatus

\\Tf

Flange for optical
measurement

1. 2 EBR#ER
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Introduction of ST Liquefied Rice Fermentation System
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ST liquefied rice fermentation system is a very sake brewing process consisting of new liquefier
with a FULLZONE impeller, automatically temperature controled fermenters and filter press of
Moromi. This system enables many breweries to promote modernization and to increase produc-
tivity. This paper shows the ST liquefied rice fermentation system by introducing Yukun Sake
Brewing Co., Ltd., which is installed this system one year ago, as a example.
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Fig. 1 Comparison of liquefied fermentation process and steamed rice fermentation process
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Table 1 Operation schedule of ST liquefier

90
80
? 70
3
E 60
E«-
o 50
*;f’ 40
.
208 Feeding water
10 Feeding rice and enzyme £;z;gsfering
3 / \
Process Egg?g /Soaking Secondly heating Cooling ‘Washing
Time 10:00 11:00 12: 00 13100 14:00 15: 00 16: 00
R Automatically controled process
2 & HAREER
Table 2 Proportion of raw materials
Mizukoji Soe Naka Tome Total
NO. 1 Total rice (kg) 22 100 111 132 365
(Honjyouzou) Liquefied rice (kg) 100 100 110 310
Rice for Koji (kg) 22 11 22 55
Water (kg) 60 200 200 230 690
Enzyme (g) 30 30 33 93
Lactic acid (ml) 242
Cultured yeast (g) 300 300
Alcohol(30%) (Lt) 109
NO. 2 Total rice (kg) 22 100 111 132 365
(Junmai) Liquefied rice (kg) 100 100 110 310
Rice for Koji (kg) 22 11 22 55
Water (kg) 60 200 200 230 690
Enzyme (g) 30 30 33 93
Lactic acid (ml) 242
Cultured yeast (g) 300 300
# 3 xR MARER
Table 3 Function of mush fermentation
Soe Odori Nake Tome 2 4 6 8 10 12 14 16 18 20 21 4
NO. 1 Temperature (C) {14.0 14.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 11.0 10.0 11.0
(Honjyou- Sake meter 14.6 14.5 15.5 154 14.2 11.0 9.2 6.6 5.0 3.4—24.0-12.0 —5.5 +0.0 +6.5
zou) Alcohol (%) 6.2 8.3 10.2 12.5 14.0 153 16.4 17.2 18.1 19.2
Total acidity (ml)| 04 0.8 0.8 05 09 12 14 16 1.7 1.7 17 19 19 19 1.7
Amino acidity (ml)| 0.2 0.2 0.2 0.2 02 03 05 07 08 0.8 09 11 12 12 1.1
NO. 2 Temperature (C) [13.0 12.0 11.0 12.0 12.0 12.0 12.0 12.5 12.5 12.3 12.0 12.7 12.7 12,5 1255
(Junmai) Sake meter 146 14.4 142 158 146 122 9.2 76 56 4.2 3.8—22.0—14.0 —5.0 —1.0
Alcohol (%) 6.0 7.9 94113 134 140 154 16.3 170 17.3
Total acidity (ml)| 04 0.6 05 04 06 1.0 13 14 15 1.7 17 18 18 18 1.8
Amino acidity (ml)| 03 03 0.2 02 02 03 04 04 06 07 07 08 09 10 1.2
80 SRS T o Bk Vol. 40 No. 2 (1997/3)
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Table 4 Yield of Alcohol

No.l No.2 No.3 No.4 No.b
Total rice (kg) 365 365 375 370 391
Amount of Alcohol(30%)added (It) 109 199 140
Sake meter +6.5 +05 +9.0 -20 +15
Alcohol content (%) 19.2 174 209 184 19.3
Sake cake (%) 12.1 12.3 12.5 12.9 14.3
100 % Alcohol (1t/ton) | 433.3 428.6 447.8 440.1 429.8
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A7 F18— (AW) DOIMAELEFEBN
An Scrubber (AW) for KTI SEMICONDUCTOR, LTD.

)

. 4
(R) KRB E
N H 53 —
Tetsukazu Koide

KT3I I v 75— 3B IENICEERRETHOREED -0, $2 TH2E Lz, FEMK
HETRIVEEE ENBET A ZMET A7 G- B RE-H I DZ7EL, 19964E 3 BIZHA L7,

A7 35— 4R,

TNH)AZIN=08, EEarm 1K, 77r, ¥ TEONHRM 1 XEZMA

L, BEERIEB L TwD, FRTEOREZENT 5,

KTI semiconductor. Ltd. increased a sub-plant for reinforcement of semiconductor manufacturing
in the Nishiwaki Plant. A scrubber for the treatment of exhaust gas discharged from the process
of semiconductor manufacturing, and was delivered to KTI semiconductor. Ltd. in May 1996. The
plant is composed of 4 acid scrubbers, 2 alkali scrubbers, chemical injection equipment, fans and
pumps, which has been operated satisfactorily since May 1996. Presented in this paper is an

outline of this scrubbing plant.
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Semiconductor

AW

Scrubber

Packing

Hydrogen chloride
Chlorine

Fluorine compound
Ammonia
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B 1R BERFTEMFELER

various

ROk, ZVHBHELIZ WS TH 572012, ke Table 1 Characteristic comparison between
. ’ ki
DBMEEEB & &5 HR S, packmEs
ML A A &500 m’/min, A7 ¥ €= 7 g5 ppm T, Packing Surf%ce area | Free volume
SLERA% 0.1 ppm i LY B 8 AT M % v 7 (af/nt ) (%)
HAGRGEBOMRELELE 2FRIRT, HL, BERT Super pack 390 95
THABRA—E T2, A==y 7 Z BT AW H ge}iex ggg 122 gg
h s s s ol o eilex
ABEHE B L B L MR S T, EABRRRRR i T o % "
Thehb, Tz, 8 2RI NHi—HO R D Hoe LB %, Raschig ring 3B 62 74
BEIBCENBERORELTRT, K26, He RUENHE Tellerette S 185 81.6
KEGINENIEN DD, TOTER, AAOREE ol b o 206
BERUEBIANVF—IRVFENZ L2 EIRT 5, Polytroon A 88 92
Polytroon B 100 91.1
Intalox saddle 256 7.5
Gas1
Manhole outlet Mist separater
Spray nozzle
P—— /Japipe
/ 1 |1/
Packing
Casing
Packing support
= Manhole
Overflow
E1 AW HAREEE
Packed tower Fig. 1 AW gas scrubber
¥ 2 % SKEFTEMMERLE
Table 2 Performance comparison between various packings
Gas Tower | Water |Gas inlet/Gas outlet Hoo Packing | Pressure
Packing quantity |diameter | quantity Noc height drop
(n/min)| (mm $) | (¢ /min)| (PPm) | (ppm) (m) | (mm) |(mmAq)
Super pack 0.21 990 50
Heilex 200 0.36 1700 75
Tellerette S 0.31 1460 176
500 2150 1210 5 0.1 4,71
Raschig ring 1B Flooding
1 ball 0.29 1370 66
Net ring 1B 0.40 1890 397

Vol. 40 No. 2 (1997.3)
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Fig. 3 Comparison of pressure drop

BIX, 7TVHYAZSN—HEIR%ESEIIRT, X,
RETEEROHBRIIRDEY TH B,

3. 1 EEI&H

3. 1.1 EExsIN— (1#%Y)

T2 E 1180 ni*/ min

MBS AREROEE  25~30°C (HFEETO %)
AOHCIEE 10mg/ ' N - dry
HOHCIEE 1mg/n’ N - dry
AOCLiEE 3mg/m' N - dry
HIOCLEE 0.3mg/nt N - dry

A7 v ALk
7 v (b

25mg/m’ N - dry
0.59 mg/ m*N - dry
(HF<1mg/m* N - dry)

AR I R MEE 5 mg/m' N - dry

WORREE I A MEE 90 % Ll LB
ACOREEEI X MEE 25mg/m* N - dry
HICOAEEE S R MBREE 90 % Lh EBrE
P NaOH /K #&
EREAAR pH &tz & 5 ON— OFF
Pek & 80 ¢/h

Bk R F—nN—7a—Hx

3. 1.2 ZIwAhYARZIN— (1HH4D)

2TV, F—=N—=T7u—FATTE—-LTWw5h, WP H A& 750 i’/ min

BEAZ SN—, TIVAVAZSN—LLERICKEBELT MEIRERTEE  25~30°C (HEXHEET %)
Who EHOPPBERIEAT A VIOV TIIEENH AN NH&E 150 mg/nf N -+ dry
REBGIEAEE LCRE2 ZEFICL, ERRY TI3efh HIONHEE 5mg/u’ N - dry

PREHN— GEBHR) TEV, IV THICOWTHE e E HSO KB H

EHN— (BHEK) TE-o-TWA, HEEAFR pHEHZ & 5 ON—OFF

3. AR PekE 240 ¢ /h
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Table 3 Performance test results of acid scrubber

Measured Value(inlet)
Item Designed Value(inlet)
No.1|No.2|No.3 | No.4
1173 {1082 | 1165 | 1202
Gas quantity 1180 m*/min . . . ]
m/min|m’/min|m/min |m/min
Gas temperature 25~30C 25°C | 24C | 24T | 24C
Measured Value
Designed Value
Item No. 1 No. 2 No. 3 No. 4
inlet outlet inlet | outlet | inlet | outlet | inlet | outlet | inlet | outlet
HC?
Ct gas . 10 1 2 00| 1 01| 2 00| 2 0.2
mg/m'N
{
Ct: gas , 3 0.3 | <01 | <01 | <01 | <0.1 | <01 | <01 | <01 | <0.1
mg/m'N
Fluorine compound | 2 0.59 0.2 | <01 | 27| <01 | 47[<01| 29 |<01
mg/m'N
HiSOu mist , 5 05 | <1 |<05|<1 |<05|<1 |<05]|<1 |<05
mg/n'N
HNO, mist , 25 25 | <1 |<1 |<1 |<1 |[<1 |<1 |[<1 |<1
mg/m’'N
BAR TAAYRY IN—MHEET A MER
Table 4 Performance test results of alkali scrubber
Measured
Item Designed Value(inlet) Value(inlet)
No.1 | No. 2
. . 422 422
Gas quantity 750 m’/min |
m'/min |m’/min
Gas temperature 25~30C 23C | 23C
Measured Value
Designed Value
Item No.1 No. 2
inlet outlet inlet | outlet | inlet | outlet
NH. gas . 150 5 2 | 02 | 4 | 02
mg/ N
Vol. 40 No. 2 (1997/3) N T o R
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A Cooling Tower for Tohoku Electric Power Company, Inc.

(R) LB AR
AN

Kazushige Koike

MAII1996F I ZHEETE B BRASHA L7z, FILED B BRE) BT (KHE) miF50 MW
BTV O, BASHAGHKGHERE LTHEBEMALR,

ZO%HEIE, HMTERL L CEEOEREET I LHORBABESHED 2T, BEETSI D
VHEFICHEETLL) a3 Mo on—BlE LT, RICFOBMEZBNT 5,

Shinko Pantec Company, Ltd. installed a cooling tower as a equipment of producing cooling
water for a S0MW geothermal power plant turbine condenser for Sumikawa Geothermal Power
Station, Tohoku Electric Power Company, Inc., which is located in Akita Prefecture, delivered

by Mitsubishi Heavy Industries, Ltd. in 1995.

This cooling tower is one of the largest wooden cooling towers, and an example of cooling
towers compactly conforming to conditions of power plant and its location.

The followings show the cooling tower outlines.

¥ AN E
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Fig. 2 Illustration of Wet & Dry Cooling Tower
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Handling Technology of Reverse Osmosis Concentrate

for Landfill Leachate
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As landfill leachate is getting high salts density, demand of desalination in leachate is

becoming stronger.

“DT Module System” is a system of landfill leachate treatment with RO

(Reverse Osmosis) membrane, and that is a good way of desalination. By RO membrane

system, permeate can exceed the tap water quality standard, but treatment of concentrate

with high salts density has become an important subject. We have arranged the treatment

method of concentrate which we think available, and evaluate them.
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Tablel Standard water quality of leachate
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BB OSBRI T A 525, BEoREIR+HTH 2 (mg/ ¢ as CaCOy] 2000
B, Mg™ [mg/ £ as CaCO:s) 300
1.1 DTEYa2a—II AT LA HCOs™ [mg/ ¢ as CaCOs] 300
DT EY 2= VY AT L] O70—%F2FIZRT, cl- [mg/ ¢ ] 5000
KLY AT DIIERD L) REENH 5, S0, * [mg/ ¢ ] 200
1) KA R > COD [mg/ ¢ ] 100
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s Si0, [mg/ ¢ ] 10
2) BHIEFEDE N . e 0
D H 2% 53 COD, BOD, N, P24 LT H90~ ¢ -
99 % DV IIEEAER S N5, S8 [mg/ ¢ ] 50
Mn [mg/ ¢ ] 3
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Fig. 1 Conventional treatment of leachate
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Fig. 2 Flow diagram of “DT Module System”
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TECHNICAL NOTE
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