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High viscosity mixer “LOGBORN ” is a new type ribbon mixer developed by us
which ensures efficient mixing up o an extremely high degree of viscosity. It has
been favored with many queries since the introduction at the INCHEM TOKYO 93.

As “LOGBORN” forms a fow pattern in the entire tank by the use of herical
ribbon blades, supporting frames and bottom ribbon blades, it dissolves poor
mixing and contributes effectively to improve the quality of products and reduce
adhesion. It also provides efficient mixing, at only a fourth of the power needed
for the conventional ribbon mixers. , both in the high range of viscosity and of
liguids of different viscosity. )

Agitation tanks for high viscosity, batch reaction tanks, continuous polymeri-
zation tanks, etc. are where “LOGBORN” is advantageously applicable.
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A High-Purity Hydrogen and Oxygen Generator (HHOG)

>
HONBSAR B

N B F
Hiroko Kobayashi

B B fH

Mamoru Nagao

A high-purity hydrogen and oxygen generator (HHOG) in which deionized water is directly
electrolyzed using a solid polymer electrolyte has been developed for IC (integrated circuit)
manufacture. The impurity in the hydrogen and oxygen gas generated was analyzed, and
it was found that they contained a few ppt of impurity. This generator is much safer and
easier to use than the conventional generators, because it can supply gas in situ without

any storage facilities.
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Fig. 1 Principle of electrolysis using solid polymer electrolyte
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Table 1 Specific feature of test equipment
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Fig. 2 Flow diagram test equipment

Cell number
H; gas
O, gas
VGas pressure

DI water
Membrane area

Electric power
Dimension

Weight

3 cells
0~12 N¢/min

0~ 6 N¢/min

Maximum 5 kg/cm?

3 ¢/min

430 cm? 6 |
(2 membrans per a cell)

200 VX3 ¢x5.4 kW

Width 800 mm X Depth 900 mm x Hight 1300 mm

7 300 kg

(2 membrans per a cell)

200 Vx3 ¢x9.0 kW

5 cells
0~20 Ng/min

0~10 N¢/min
5 £/min

430 cm?2 x 10
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Fig. 3 Experimental flow for analysis of impurity
in the generated gases
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Table 2 Absorbent and stage number of impinger in Fig. 3

Absorbent } Stage number of impinger
(a) . Deionized water ’[ 1
o L o
(b) 1% HNO; i 1
(;)7 1% HNOs I 2

B 3 R FAHORMDEE
Table 3 Impurity concentration of hydrogen and oxygen gas

Hydrogen Oxygen
ng/Nm3 ppt ng/Nm3 ppt
Fe <200 <2.2 <400 <0.56
Cr <100 <11 <200 <0.28
Ni <200 <2.2 <400 <0. 56
Mn <100 <1.1 . <200 <0.28
Al <100 <1.1 <200 <0. 28
Pt < 50 <0. 55 <100 <0.14
Na <100 <11 <200 <0.28

£ 4 T FAFORMWIREE (Riie =)
Table 4 Impurity concentration of hydrogen and oxygen gas
(in concentration)

Hydrogen Oxygen

ng/Nm3 ppt ng/Nm3 ppt
Fe 59 0. 65 34 0. 024
Cr 0.79 0.008 7 2.1 0.0015
Ni 17 0.19 60 0. 042
Mn 5.5 0. 061 27 0.019
Al 4.5 0. 049 5.8 0.0041
Pt 0.53 0.0058 <0.53 <0. 000 37
Na 36 0. 40 109 0.076
Ti <1.8 <0.020 <3.7 <0.0026
Pb 0.53 0.0058 2.1 0.0015

ND : not detectable
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Table 5 Impurities in hydrogen gas
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Table 6 Current efficiency of test equipment

High-purity Hydrogen Conventional
Oxygen Generator

(HHOG) ‘ type
He % =99. 9995 2299. 998
O, ppm 1.4 ‘ 0.1
Ne ppm 3.4 i 28
CnHm ppm 0.01 0.1
(00) ppm =70. 01 0.1
CO;  ppm 0. 30 ' <. 1
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Functional Water
—Magnetic Water—
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Susumu Hasegawa
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Kenji Katsura

The Water given a slight amount of magnetic energy or irradiated with infrared rays, etc.
comes to have new characteristics such as low surface tension and small clusters. In Russia,
the magnetic treatment of water has been studied, applied to various fields of industry, and
regarded as an effective method. It is a promising technology, as the theory is scientifically
established. This paper introduces the magnetic treatment technology and gives some example.
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Applications of "FULLZONE”

(BT et 1R
S 1

1 I <
Hiroyuki Tokuoka

In response to the increasing technical demand for high efficiency and versatile applications
in mixing operations, FULLZONE was brought to market in January 1991. FULLZONE can
work with higher efficiency than conventional impellers when used in such operations as
blending of low-to high-viscosity liquids, suspension of concentrated solid particles, dispersion
of gas taken in from liquid surface, and jacket heat transfer.

This paper describes some applications of FULLZONE for a commercial reactor.

¥ Z H =
W RN R T vy — ] % L LT 3 ENE
Bl o/, BB+ A2ERLE Y AL &
WERLERD TR, 20BREWBETIEAE L LTS
B2~ Fig MBitD 70V — vk A LT W T
%o
TN = VIRBREENDERIIIRD XD Iz — AR
DERNRS 5,
CEREE AL, EWE RS Y ~E0 ARt
- (GEAMERE, HEREMERERT R & B8y FRERT O SN
c S EMIT T AANDER
CHBODEBEABE—-EB 2B EALTLEINY -V T
<, OBEBRXTLASNGAETCH D, L LEED
BHEIED, 32 A ERERORFEY AR RS 5 0E
PeY, ZOBEBREHE-THEENBEINDEDOTH D,
AT, chBOBEATIEM= - N2 DB
HELT oy —v] ofARAEENT 5,
1. SHER~NOER
B1REEEEAROBAMEZ RTHENTEHB, 20
n-0u-Re MEIGEIC BARHOZELY RTLET DO LD TiX
<, HRCTXZ2MEEBOHEL®MBDZENTE D,
R ATRE A R I ne Oy RBBNT N 5 Re sy
CRBBNENIZLTEED, Tibb nu BNEABIC

VT AHEEUE, HMRCHBIDETAEL TWAZ & iR
LTkY, ZOBRBOETHEARECEAARY &
T LR BNDLTHB. PlziE, 77V F7—~EDB
it Re=300 mERHOERL kD, —F, 7Y —Vik
Re=20 ©~Y 20 R v LAZDOESMEEY FL, B
¥ Re=10 mEZE 7 5,

HEEED Re 12 Re=pnd?/p CHE XN, FRUHEORK
RO BETHLEEEOKE XL L 5T Re 3F 1+ %,
HFCHEPERE D KRB Re 12 AE ST <,

BIBRE VY~ e v T Y ¥ 7 ~ BT E L E
BB L cbDThH B, 7Y — 13 Re=10, 7
7Yy FI—EiL Re=300 bzl TWB, 7YV —¥
DOEAERIL > 7y F7 —Boi10EThh, BEicl
Pa-s %##@x, FEBCA-HEBECHATE D Z L0585

109

10°

-1

ns iy

10

—--= Anchor?

—-— FULLZONE
—~—— Pfaudler impeiler
—-— Ilelical ribbon

—~~== Grid type impeller?

L
10

L 1 ) 1
102 3 10 108

T T L L T T T T T TTUTT T T
—— FULLZONE
————— Pfaudler impeller
g 10k ]
& r ]
£ ]
= L
é |- —|
2 L i
= i
= »
g
B
< 1% -3
l . 1 | O | | L L1 11 (1] L 1
2x102 10%

Vessel volume [£]

1 n+fu-Re HH#ROD L

Fig. 1 Comparison of n*fu-Re curves for several impellers

FoE HEMERRICNT S, HAKEO MR

Fig. 2 Comparison of applicable viscosity for vessel
volume

Vol. 38 No. 1 (1994/3)

Fil IS T 11
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Table 1 Comparison of over all U for 10 m3 agitated vessel

~Material GLASSLINED REACTOR STAINLESS CLAD REACTOR
‘ Vessel volume 10 m3 10 m3
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Py . 0.3 kW/m? 0.3 kW/m?
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hj (W/m2K]) 2900 2900 2900 2900
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WM B, 10 m3 bR filic 2 5 & Re=10 wfE43 5
B4 100 Pass 275, 4

2V — v DREE LTk 10Pars kb &k h 100
‘a-s Az DRERHFC LFERINTHD, HEEt:
L5 L DT b XD ERE DR, TBIK ks
SO HEHB I N T\ S,

. EEMREOR L .

B3R oY~ &7 7Y Py —~BoO R EERED
MR ERT, 7Y ~ YIIHNER T BB WEE
RERT. —F#, 77V F7 ~RIELETIEL L
REVRBUERT N, BErDESH,DHEABMCETT 5, F
GETCHETZE 7V - E 7 7Y F7 B LD 40
TRWEBRESELNAZ it b,
COBEREOEY S LI, RIECREAKE LTHEL
cHlEEl RTRT . B1 R0 ms s == vic 7/
FRATA=YIHERF YV RY Ty FEIO®HZTC, 7V
PV e T TR ~BAEHE U, REEOWHEHL
KomE, th#, BEEELHHELEEDS 1Pas & L
zo WHE O REENEE % S kg/cm2G & L=BE
DLEWRE LA L, BIECEEREEHEE L,

hi Tk 7 vy — v 234940 % B\ EEVREE =T, B
EEBRE TR T % & 2 OEII/II D, TIERE
DIRBRE, SEHOCERENIRI NS 2D TH B,
TEDENIHDLDOD, 7925 A=y r EEHE G
0%, A7 Y VRp7y FEIBRGRE TR 25 % O GEWERE
SEENHR TR D, —RICS TR T A = v JIREETET
FRITH 2 EEZ2 BN TWER, 7Y~ vOREC LD
0 % DENBALRRND & LT Do

TNV = VBRI X BIEBERED M IR SO = — s
SEHBFER NI NT B, BIRIZS T AT A= v 7 E
HECTHIE, BH% 200 3 BRI EE X = fl
bH Y, K7 aw kit b7 vy — v OBAMEISTER X
VT Bo BIZ, 7Y — VIR EBMEEEDRER & & b 1T,
SOYMTIHRE E DT HRETH D, KREDOHALEL TS

M Toud surface T '
T
1.0 ' k-l Q_——~ _
: { 5l B FULLZONE
\ <| < |-===
osl \\ | Pfaudler
N I =1
— | \ !
L | , N :
L1 \ i
0.6F N
2
s :
04T I~ .
'\ | f. | ~ ~ -
| ' -~
0.2:!_’,/” : T
- e —
P | | ——
0 1 ! - 1
2000 1000 6000
b [W/eeK]

BIR JHEEE T ORATREMRESSTE UK. Pv=0.15kW/m3)
Fig. 3 Local heat transfer coefficient distribution on the vessel
wall (Water, Pv=0.15kW/m3)

EFECSHEERAIN OB,
3. FEHZWINAOER

TNV = VIRREGR R, EWREREO L b TEE Y
AU A F LT D KERERET L B ka4 B9
o

B4R T VY — Y LD BEROERR 7 ABIVC L 5
Kia HBART. ZOWEKT ~ 2k K—ZKFR CHEkT
L ORES BB Y AEN KT OBER, KCE
FEL T RO BEORERE L2 BEREH cHlEL Kia
HEM LIz, 7MY —~ VIXEE S CHOBRR D 3 ~4
5D Kra #RLTHD, EBEF AR IEE BN
TWBZ ERbh5b,

CNETHEES RABIUTH LTI, sy 7 VIR R /X
SUBBHIC RV T » 7 AR BRI D L5 fellipks 2 7
LEBELTE o SHIHL 7 VY — i3 HEIERL /<
v TVEBETT, Ry oy 7 AHEE T T 248 %A

2 Ry Ty o

Vol. 88 No. 1 (1994/8)



. FULLZONE 2 PADDLES
000 T T T
=
| o]
D =400 D =400
— 11 =480 I = 480
= 100}~ dy =23 dy =dy =200
= dz =220
5+
> 50F b .
2 PFAUDLERS 2 PITCHED PADDLES
I |
= \‘
— _:/
10 )
D =400 D =400
01 > 10 H = 480 H = 480
dp =222 di = dg =200
v [kW/ ] dz = 208
%®4 TRZRTE 0 D D 7 AR BED Lk
Fig. 4 Comparison of performance of gas absorption from surface
_ Re =58x10'~68x10' Re = 8.3x 108 ~8.9x 102 ’ ' ' ’ ' '
1.25( o o A Re-= 6.7 x 104
o 0 Re=280
] - Lo > " ) 6 7]
T .
4= T 075 ¢ ¢ 0
a 5)- / .
o
_“ - 0.5F & - r,\ -
\ \ - 1
4| 0.25/- . o a

s
s
I

1
0 5 10 0
ngu -1

FOHE MR K DBEAMEREOEL

Fig. 5 Change of mixing time for liquid volume

negn -1

NTHBE B ENTRERSH D, Lichi-TC, IE
RHEBOGHIEFS LT HZ ENHETSH S

IR FEENYYR &3 2 hE, W RIERE OB O 4 B
EWRBER DB EROSICE X2, VA0 R
7 vy — v OWRER T B o LAk S,

EHEH ARROBEHAFIE LT, KBRS =g
B Do IKEIRMIIG Trfit o B —ilE b R EERE
X Thh, BEWBEROETE 7 VY — ¥ OBEN - HREMERE
MENINT NS,

4. EFEEEAOX IS

BENE(TH 7 0 e, % EHAUEEE CIIBREDE
b/ LT, BELCESMEIENEREN S,

BSR vy~ o BERE L5 BEMEED B{baR
To Re muddlimil Ok) BB THSH Re=000 0 27
THE Uiz 7Y — it H/D=125" %R L

Hra A v

- / q
21 /
=

| |
0 0.|25 0:5 0.75 1.0 1.25 L5
1/ [-]

BOR WEHRIZLD Np OFHL
Fig. 6 Change of Np for liquid volume

ﬁrﬁ;é@}]*ﬁixﬁﬁﬁb, HEX eI EEAEREIT
foo TV —iE H/D=0.25~1.25 % CHEED E{thx‘f
L, @BIE—BRBNRBAMEELE LT %, EMED
bt UT b ENIBEHRES MR I T B, BT,
WENEZCHA ) BBEREETEL 2 LI2EL, BOM
Kb Ph WA LREL TN 5, BE1ICFDOREGERE
HRT.

RiT; 86 RCHEC L5 Np 0B LaRT, BHOHE
THLEAMEEE B ZE Ut RT. Np 2EERE

Vol. 38 No. 1 (1994/3)

it PR 18



LR UISIEHGIBE RIS 5, 202 LiEF—0EBHKT
FRALCEE, WERELLTS Py Eigig—EL 5
TEEFHRL TN S,

TNV = NIEBICIREEAL D 7 r e XA T L,
HEEERRCHES 7r e A S EANTETH 5, K
RBIE LT, HAMEET 7> v 7 20HHE, ZRIECL
57 vk ANBFBND, ¥ BRI AL Tk 7
VY - Y DWRHE, BB S ARCEHMEW o2 &, &
(D2~ FIEAL TNt WTW B,

. Z Ot E

TN = VE 2D T A TRk SIS b
HEHETHY, SRFAERTTY R —BHEEETS e
4 ~5f&D Np 7R3, Lizhi-T, &) & ikbEIE
REHBTHE 7Y —~ Vg FVER 7 7Y F5 B0
§1/2 DEEREIC B, F-BERERC RN TH/AIWE
HCRTFOBH—ZEREDND Z &b, dbik ¥ OB
TR CERA SN TS,

DB 7 vy~ v D EBIRT D Etd Lz Bl L
G HALEARKT 57K 27 ORI NREFBNS,
B9
TNV — Y DRI ONT, $YFEF R T~ & LR
¥ WL OBA Ui,
2~ FORIGE~OBERACH LTI, X FEDOTE
A7 = WT T =Y BIEZ LD 0y P RGO EYE
P, YWHEINHERDOEY 77 v 77 X MEAREAL, &
EDTIREBER L TN T b, EAEREL D
SEMTEELRD, 7Y — Y OEN BRI & 2

BE1

TR K DIRARGR O Hit
Photo. 1

Comparison in transition
of mixing for liquid
volume

~FICB W TCIIEINT W B,

ST, TNHOUBYRELBEAEFL L L, Y
2R RERGF BTN - OBMEEESHL, BEL
THHEBE= - TEHE LT E W EE LT 5,

ERE=HLED

D EREEE [m]

d cEREExRY [m]

H :%E [m]

hi 7w R R AR [W/m2K]
his : 7w & AFFABENREGRE [W/m2K]
hj  AEASEGEERE [W/m2K]
his : AEABNRBURE [W/m2K]
hw : BRI E O (REMRER [W/m2K]
Kia @ 7 A RINAE R [1/Hr]
Np : &% [—]

D EREEEK [1/s]

Pv : BARIAREY - OB [kW/m3]
Re :#EdEv A /v X$=pnd2/p [—]

U ' RIEEERE [W/m2K]
O RAFEME [s]

o EPEEE [kg/m3]
v EERECRRE [Pa-s]
(&)

1) FHihfEE, HH—E, FHAE, R sy s
543 Vol. 35, No. 1 (1991/3)
2) TERPEH : PN S 7Y 7 BEH Vol. 36, No. 3 (1992/12)

4 Ry 7YV 2R

Vol. 38 No. 1 (1994/3)



SV IF+H—-DEMREEXRr— 7 v 7

Drying Performance of the SV MIXER and
Criteria for Scaling It Up

UEE 25 2 B
F H =z
Masayuki Wada

The SV mixer has been widely used in powder handling equipment such as for mixing and

drying.

This paper shows some specific features of the SV mixer when used as a vacuum dryer and
also shows its performance and criteria for scaling it up as an ordinary dryer.
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Fig. 1 Schema of T series SV MIXER
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Fig. 2 Schematic flow of SV MIXER vacuum drying unit

Moisture content and temperature of material

Temperature
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Table 1 Equipment specification of SV MIXER vacuum

drying unit
Equipment name Equipment specification
SV MIXER Effective volume : 100 ¢
Motor rated qutput : Screw : 1.5 kW
Arm : 0.2kW
Rotation speed : Screw : 36~144 rpm
Arm : 1~4rpm
°| Heat transfer area: 0.9 m?
Bag filter Cloth area : 0.4m2
Condenser Type : Shell and tube
Vacaum pump | Type : Water-ring vacuum pump
Pumping speed  : 850 £/min

Time
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Fig. 3 The periods of drying
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Fig. 4 Net capacity vs heat transfer area of T series SV MIXER
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Table 2 Over-all heat transfer coefficients of SV MIXER

o s U
Powder condition Ckeal /m2+hr«°C)

Muddy or liquid material 200~300
Constant-rate period
‘Wet powder 50~200
Dry powder
Falling-rate period Granulated powder 10~ 50
Separate water of
crystallization
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Fig. 5 Drying curve of test equipment

BRSO BE R KX N EET, IR DR ERE)
Fbs B EHEA R L, BT 0 UEE BN DB
WrHEET BBRENE 5,

HHBBORE L SO IHRERRO R 7 =V 7 » 7RITRK
DR E B, .

ERGEHHOBE

01=2m/Q
=2m/(Uy-A- AT +qyp) ®

01 : [ESRE IR
1 EBEMSOEFEER  (kcal/kg)
m  KEHHEE (kg)
a1 : {EERELE R A O S R A

(hr]

[kcal/hr)
Uy @ EREEREAE T O i S EE Rk
(kcal/m2-hr.°C)
BRI OGS (FERRHOBEFKE R L EHELT)
. — !
ESeEAERE o
Op * IREREEIRRGH] Chr)
M : BHRHEE (kgl
C : BrhriEo i e (kcal/kg-°C]
A REVER (m2]
Ug : WEREREAIR A o IR IS (mE R e
(kcal/m2+hr.°C]
Qo : INEREIREAN R o iR Rk
[kcal/hr)

t S EEE(—mET5) (°C)

Tyt BRI HE R °ca
Ty @ BRI HIRE °cl
0=01+0s @

0 SEERRE CTHER, SHBEM AR
Chr3

Jacket temperature

4emmm e o

25 Material temperature
20

Temperature [C]

1
1
1
1
|
1
|
|
1
(
1
(
1
t
¢
i
'
i
'
1
i

075 i 15
Time [hr]
O IS BEERRER

Fig. 6 Drying curve of actual equipment
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GOLDEP WHITE &&@HiKkinFHEE

Deionized Water Heating Equipment with
a Passivated Stainless Steel Heater
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i Ul g

Yoshinori Kajiyama
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Eisuke Sato

Hot deionized (DI) water is widely used as rinsing water in the semiconductor manufacturing

process to remove various contaminants such as chemicals, organic carbons, and particles

remaining on silicon wafers by its higher solubility, lower surface tension, and capability for

drying products by heat. The DI water heater is made of quartz, instead of metal, to avoid

metal contamination, since hot DI water dissolves the materials with which it is in contact.

But quartz glass is fragile to mechanical or thermal shock. The quartz, therefore, was

replaced with GOLDEP WHITE, austenite stainless steel treated for passivation and specxflc

pickling to expose a chromium axide-dominant surface film.

It is stable against metal leaching, resistant to heat, and high in mechanical strength. The

DI water heating equipment with a GOLDEP WHITE heater delivered to a commercial plant

made downsizing possible by its high thermal conductivity and increased safety by its high 0
mechanical strength. Its operating data demonstrated minimized metal release and particle -
" generation. In addition, it will meet future requirements of generating a large quantity of hot

. DI water in one unit for application to the manufacturing process for large silicon wafers or

flat panel displays using liquid crystals.
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Photo. 1 Deionized water heating equipment with GOLDEP WHITE
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Table 1 Specifications

Item HDIC-7.5GEPW | HDIC-15GEPW Il HDIC-22.5GEPW
Heater electric energy (kW) 36 72 | 108
Standard flow Ce/min) 7.5 15 22.5
Heating capacity ()] 60 60 ! 60
Power supply vl | AC200, 3¢ AC200, 3¢ AC200, 3¢
(A 125 225 : 350
Dimensions (mm) :
(Width x Depth x Height) 600 X 850 X 1 650 : 600 X1 000X 1850 i 6001 300 %1 850
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4. 2 KESHH

B2 RICESERF O A O & MBEMIK D KB D 5

%RT, HHEEAWE, Na, Cr, Mn, Fe, Ni, Cu DERE

B2 R NEEEMKDKE LB
Table 2 Quality of hot DI water

Item Na : Cr Mn Fe ‘ Ni | Cu

|

| | ‘
|
|

| i
Detection limit 1o 1 4 4 1

| E I ! !

Inlet DI water | ND ! ND { ND

ND ‘ ND | ND
: ! i
L i i a I i
T |
Hot DI water ! ND | ND ' ND
(80 °C) _ : ‘

ND: Non detection

\
NDiND‘ND

Bel, HMIEFEZZY — oV HD 2 Y — v Ry 5T
BHEERIEL ITo 7%, ICP-MS (4 4 2 ~B\T T ¢ &
SPQ-8000) 1= & b 447 L 72,

BB LEBANOKEECH LT, HEH DO Mma
MK O KBEEOBEIMIZRD SN d -7z,
t 9 U

METIE,  PEESE < GOLDEP WHITE ##
BIGH L2 Y 2 3%~ 5 Y ORRD T MK fERS
VAT NERMEL T X, IE, HMBREBORERL LD
7u YHEOBZRITHIGL, 7 v rRESRIORRE LT
SRR ER X T, GOLDEP WHITE #Ii8
MUK E A PASL L SERNT 5 2 & 28 sk, 4
B, D2~ ¥F ~DF 2 Fli 7275 % L b BLEST
HE - HELTITX 720,
(BEXHED

1) RIUSRI, FBER - M/ 7Y 758 Vol. 37, No. 2
(1993/7) p. 25-29
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Introduction of an Improved ""Open Siphon Filter”

(BRI T 2 4

] 1338
Jeil

Yutaka Ishimaru

The open siphon filter is a self-balancing type automatic filter developed by Shiko Pantec Co.
It has been used by many water supply authorities for its advantages such as high filtering
efficiency and simple maintenance. Recently, it has been improved by replacing the inverted
U-shaped siphon with a double siphon consisting of an inner cylinder and an outer cylinder
for compact construction and better appearance. This paper describes the improved open
siphon fiiter delivered to the Hanshin Water Supply Authority.
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Rapid sand filter

\Y A4
ﬁ‘LJ+ & ;j
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QL B2

= g (BILW, I
d6=> o
A B
g WILWL
@

1 F D)
A Raw water conduit (J§i/K%&) 4 Drainage trough (HE/K F5 7) 14 Filtrated water (JFg7K)
B Filtration area (Ji%y) Surface wash system (FpEsEE) 15 Drain water (/K
C Filterated water conduit (Hi1ikd) 6 Filter sand (Jif» 16 Raw water (JEH/K)
D Backwash water storage tank GUGE/KETHY 7 Gravel CGEEHDFD
E Drain water conduit (J&7KiE) 8 Underdrain system (47K31E) 18 Vacuum pump (EZ¢:K > 7°)
F  Washing water drain conduit (HE/KUE) 9 Drainage siphon (3&/KY% A 7 4 ) 19 Freezer type air dryer ((EHAIRIEER)
10 Filtration siphon (Ji@4 4 7 4+ ) 20 After cooler (7 7 Z— 2 ~5)
1 Drain gate (JE/AKF » 1) 11 Flow rate damper (ffig#ffiz# > /¢—) 21 Air storage tank (Zess i i)
2 Inflow distribution valve (I /KFp) 12 Backwash siphon G¥EEY 41 7 4 >) 22 Air compressor (Z25EHERS)
3 Surface wash valve (F#E90) 13 Surface wash pump (FEE+F> 7%

BIR WY A 74y s 7y VE—~DT T~
Fig. 1 Schematic drawing of “‘Open Siphon Filter”
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Table 1 Specification of Test Equipment

Item Specifications i Quantity
Siphon @ Inner cylinder : 202 dia. (200A VU) | 1
Outer cylinder : 298 dia. (300A VU)
Siphon @ Inner cylinder : 298 dia. (300A VU) ;
Outer cylinder : 442 dia. (450A VU) ;
Flow rate damper @) Plate type (200 dia. & 300 dia.) | 1 each
!
Flow rate damper (2 Porous type (Large) 24-40 dia. ‘ 1
Flow rate damper &) Porous type (Small) 104-20 dia. 1
Backwash water storage tank Steel ?yllnder :. 2800 diax 3600 H 1
Effective capacity : 12.3m3 .
155 ¢/min. x 450 mmHg 5 R 2 MK
Vacuum pump 1 Photo. 2 Porous type dumper of test
0.2kW .
equipment
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4. 1 Eafaft#
4. 1. 1 Hitee
BB M 5 WHKIRE S I 31 5 Ao 3

PRt ERIER T,
H R wolw o
% | AT R | KO
| B KK \ 365 000 m3/d
?{ﬁmg T R 273 000 m3/d |
‘ . I B E X 3 FEOSF
| B N B 217 000 m3/d Photo. 3 Improved Open Siphon Filter
AR E R Bl 201
"o® ® O 120 m2/#l
LB LEKERDL/4 | 0y
1$ﬁ%‘ N - :
BOK RO g 150 m/d
R T Mom/d | |
o S ? _
BP0 # K 1.6m 1 |
no#® 7 R F—Rwr—e W—’H; Kk ER BE 4 FEx
- o T o o T ‘ - Photo. 4 Filtration area
Ik B 0.15m3/min*m? |
,,,,,, — —— . I — ‘ — —
KEDEE | K IE 0.15~0.20 MPa 15~20 mH,0
1= i) } 4~6 min ;
—_— e S i S S
K KP +12m80cm \ ‘
HWL KP+12m00cm
LWL KP+10m10cm
[ |
=3 b3 KP-+ 9m60cm
P OE KP-+ 9m10cm
| HIER | 71100 m3
K B|  0.6~0.7m3minme | B R 5 FIUTA 7 xR
S S o o Photo. 5 Improved Backwash siphon
B | K IE 0.3 MPa max 2.9 mH20)|
l 152 f 3 4~6 min

(1mH2;0=0.009 806 65 MPa)
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Backwashing time  {min]
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EEX, SUS304 &
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Fig. 3 Relation between damper opening
ratio and backwashing rate
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GOLDEP WHITE &

BikEkBRBEL/N

An Ultrapure Water Treatment System Made

of GOLDEP WHITE

(BORRBRE
r B

B =

Masanori Sugisawa

= =

Hom =
Hiroyuki Chifuku

An ultrapure water treatment system made of GOLDEP WHITE has the characteristics of
low leachability due to passivation and pickling treatments given to stainless steel, less leach-out
organic substance, and heat and ozone resistance. The system has been operated continuously
for 17 months to produce the ultrapure water for use at the Technical Reserch Center of
Shinko Pantec Co. This paper details the characteristics and operating data of the system.
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GOLDEP WHITE i, #~ X7+ A FHRA7 ¥ U X
DEE A BREAEL X 5B AESRELAE AT, B
T 5 EBEHES OB BB R X 270 b O CHERIERE
MAREV, Y VEOBLENC S LCHEAE T 5. K

@® Mechanical

® Electropolishing

® Ultrpure water rinsing

@ Drying by ultra clean N2 GAS

(® Heat treatment

Acid pickling

@ Ultrpure water rinsing

Drying by ultra clean N2 GAS

® Packing

=1 GOLDEP WHITE 0O##%7 v+ %
Fig. 1 Manufacturing proceess of GOLDEP WHITE
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Fig. 2 Depth profile of the elements on the Fig. 5 XPS spectra over EP
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Fig. 3 Depth profile of the elements on the Fig. 6 XPS spectra after heat treatment
surface after heat treatment
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Fig. 4 Depth profile of the elements on the Fig. 7 XPS spctra over GOLDEP WHITE
surface of GOLDEP WHITE

MRHRICHERY A &% 2\ 2 TO COBEH ORI A 2. 2 GOLDEP WHITE() ®EMEH

CLEDRRERRD, F2~T1RERES, #08%, GOLDEP WHITE
2. 1 GOLDEP WHITE ®3&5:% MOREMBEIHEROXP SARI FvEFET, ZABD

GOLDEP WHITE #5481 Bicit, -oflds Xk GOLDEP WHITE DEBILIERAEROME & g
TRCSCTERIEROCRGER TEOE CUBE Ly LTRIL, v A0BAEN - & R, BUBEEOE & H
DITEMTEN (EPH) & LTI, BLT, REOME v ABENENE EARLTW 5,

Vol. 38 No. 1 (1994/3) T 7Y 2 31




Point of use Ultra
filter
Polishing
demineralizer
Ha GAS % 8K GOLDEP WHITE #4j#i#d
IKEEE 7 v —
Fig. 8 Flow diagram of ultrapure
Pure water \L)\Jrlftr:rpgik TOC destrution unit U,lt{ apure Catalytic water treatment system
water pump deaerator made of GOLDEP WHITE
Name (r Flange 20 Ferrule 30 New type ferrule
Structure Flange Clamp band Clamp band o
\ Welding Welding
ﬁjj@ﬁ_r / \1 N
Ring " - "
; \\'old;ing Dere | porde B9 AT OMIEL i
Gasket Gaskoet O-ring Fig. 9 Type and structure of
fittings

B 1R SEEMKTORLF 2 s
Table 1 Leach out test in hot ultrapure water Unit : ng/m?«d
Na ' Fe ' G TOC
PEEK o183 | 1 0 24
PVDF } 146 | 120 | 2 1 334
EP s 2am 40
GOLDEP 12 3 2 0
GOLDEP WHITE | 3 VR 0 0

(Leach-out from 7th to 30th day)
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B ATV, ROECHRE RN 4 8 W X A BT
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F1 X80 °C oMk IT 5 BiBHREETO £ 4
BREY TOC otiER T, JNIEEME T8 5
GOLDEP WHITE #f»8fptit & e LT Na ¢ TOC
EDOWTEIER ISR A D 7 <, Fe wouwCix, PVDF
LD BHEN VinnwZ &x RLTW5%, Hlt GOLDEP
WHITE ##0> Na, T O CDOEH v < BIgAE & v &

5 K 1 GOLDEP WHITE MUHlk 3
Photo. 1 Ultrapure water treatment system made of
GOLDEP WHITE

{ Fe, Cr ol v <V i3 BIEME RS CH D,
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' 2x . Item Unit Value
" -~ .
GOLDEP WHITE $h{/K /K H Particulate ! n/mé 0~2
Table 2 ; (0.08 pm) average 0.37
Ultrap:u-e t\;vnate: quz::lity ofdultraflpure TTOC ! o ;t_g/e Lo
water treatment system made o : Y 1A
GOLDEP WHITE Silica (SiOg) i rg/e <2.14 o
_D_iisﬂol.yedv oxygen ) ) re/l 3.0 o
Al re/e N.D (0.0002)
Cr N. D (0.0002)
Mn N.D (0.0002)
Fe N. D (0. 000 4)
Ni N.D (0.0004)
Cu N. D (0.0002)
Ti N.D (0.0007)
Nb N.D (0.0001)
Mo N.D (0.0001)
Pt N.D (0.0001)
Pb N.D (0.0001)
Pd N.D (0.0001)
() : Detection Limit
3% - ;
= Ttem Unit | 1M | 4M | 16M 64 M
EETERE & BRI AOKES ‘ ' !
Table 3 DesigﬁnﬁRﬁulS B pm 1.2 0.8 0.5 0.3
ntegration level vs. requireed ultrapure Resistivity ~ MQ-cm 2113 i,,,,,>,18' 0 >18.1 >18.2
water quality 1 >O'2ﬂ£‘277 n/me <5 B 7< 1 1
Particulate | —0-07#m | n/m¢ <20 <10 | <5
| >005m | n/me | <o <
, 2003 m | n/me ' <10
VBacrteria ?/ﬂd() <50 : <107 < 1 <1
Silica rg/e <10 <5 <1 | <05
Total Metal Jon re/t <1t <ol <0.05 | <0.01
Total Residue o pg/t <5 | <1.0 <0.5 <0.1
Toc e/ <80 <20 <5 | =1
Dissolved Oxygen rg/l <100 | <50 <10 <5
MEFORE: He-Ne v — ¥~ L 20EAIAFEESR & ¢ O

AR X 2HEs% (EfehEl NANOLYZER PC-30) i@
T2V~ 7 = 2R THRZEHTT - 720
7. 2—2#K4 Y FTOHOKE

BLRCABBO 2~ 2 FEAL v FOXNER T, &EHE
BO ) Aieonaik, BERFRELTCHY, BEBE
& 3pg/e, TOC ik 1pg/e, kT 13FH < 037 7/me
(>0.08,m) Thotco CHNBOMEIE, BHMEEEL LT
72 16M ~ 64M TOERKE X IZIEHRE XL H LD TH 5
EEZTnD, BECEEFREE 7 v £ 2T B WTERX
N5EMAOKE LB I RCR TS

Wt F 2RI BB L /- GOLDEP WHITE &K
EEIIERBGA D 1E5 VA KBL, HEZFTREL
TAREECTHREL T\ B, B L 2~V —DHADERI N
LMK E AR T B d—BOHR % D TT i
Tdh b,

(BEXH)
1) HIUZAN, X M s 7 2783 Vol. 37 No. 2
(1993/7) p. 25-29
2) =T, IIERBE : Mg/ 7 2 Hi# Vol 37 No. 1
(1993/3) p. 47-53
3) (i) HABBIEEASSL, () HAEFIHEERMGE : F
B 3 RV F T 2 )~ UERC B I E R
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Waterproofing the Cold Water Basins of
Cooling Towers by Polyurethane Spraying

(ROEER TufsE2 &R

A - |

Toshiharu Kobayashi

Waterproofing of the bottom cold water basins of cooling towers has been done by
asphalt waterproofing, then by vinyl chloride waterproofing, and finally by FRP overlay
waterproofing. The cold water basins of recent DHC cooling towers have larger areas to be
waterproofed and require shorter construction period and stable quality. In order to meet
these needs, Shinko Pantec Co. has been using a polyurethane-spraying waterproofing system
and has already established a record of receiving more than 10 orders in Japan (a total
basin area of approximately 2000 m2) for cooling towers with the bottom cold water basins
water proofed by polyurethane spraying, which have been in satisfactory operation without
any leakage of water. The polyurethane-spraying system provides a seamless coating by
spraying polyurethane resin onto the entire surface of the bottom plate of the cold water
basin with a spray gun. This paper presents the quality and actual procedure of the coating
by the polyurethane-spraying waterproofing system.

¥ Z b =

BHEIEE R R0 B TFEG KoK TEkH Ik, 727
7V EBEKBIRED, sy viRXBIEK, By —t
Bk, FRPA ~ "~ v AL & BEEKANEBITLTE 2,
¥4 D D H C BHEIE O TS K\, BEKEHE
DK, TEHEHMO S SEOREEN RDBITH
Bo BT ENDDERTIEZ Bicd, BRI Vv R YR
ENBIKTELY A LT &7, BRrERREZ104: (i
~KHETERE2 000 m2) B BB, KENE < IEFECERE
LTW3s, R v vxryREMIFHFIKIER, TEHAEE
WEECRY v v yElEs 2 7v —F Y CREMTF, &
~LVRI—F 4 YT HRITHTIRTSH B, MR T,

FIE % RET L, 1993485 AHIALIBIZ KN N0 7 A ki
LTW3, AT Z OFBKTEC DOWTRMNT %,
1. RUIVEVIREFIHKRIERE

RY v v R YREMFEEKTEE, P4 Y THEINE
YRR DOBEE L MERIR 2 — 7« Y e BER AT
v~ iR R U e R CIHAMEC BN, 2 DR W EH:
ETHA~T 4 VIV RT AT D, PRIV F -
R2HR), BRBIE [Ny v 7] Y27 8 ThD, EH
Ry = —7FVRRY F ~vEBAW, BEEA Y Y7 %
—FrURY~— WD, TOZEERE LT
BABHLTHEY v v Ry BEYTURT 5, BT TEHK
BAERSBIC 2 7V ~ 350 TY — & VA RBEABRH

EEFIEDOFHLBKEN ARV R L 720, COREEE kD, ARe UCIABKIEORK, SREUKIEDR5HE,
B 1 E NUvy ZOEREE
Table 1 Standard characteristics of BANREC

Ttems BANREC mainly-based agent BANREC hardner

Properties of undiluted solution| Main component

Polyether-base polyol Isocyanate prepolymer

Non-volatile matter content (%) 100 100

o Color of appearance - o Light green Colorless and transparent
Viscosity (mParss) o ‘ _./;;")prox. 420 Approx. 880
Specific gravity (at 20 °C) 1.03 1.14

Mixing ratio

Percentage by volume 1:1

‘Workability Set-to-touch time (s)

Approx. 10 (at 20~25 °C)

Feasible light walking time (min.)

Approx. 30 ( 7 )

Complete hardening )

Approx. 24~48 ( ~» )
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‘Photo. 1 Forming ruggedness in surface
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Photo. 2 Jointing for sealing and putting
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Photo. 3 Masking
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Photo. 4 Primer and rivet head part taping
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Photo. 5 Preceded spraying
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Photo. 6 Full surface spraying
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Photo. 7 Inspection by pinhole tester
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AW H R EHEBICK DBEH 2 WEEH
Applications of the AW Gas Absorber to
Waste Gas Treatment Systems

(ROEH 5 1 3
(- VN < )

Kazushige Hinokiyama

With the stabilization of industrial growth, the selection of more economical and more °
efficient facilities is recently under consideration for removing hazardous gases, malodorous
gases, and particulate matters. From this point of view, this paper presents relatively unique
operational data obtained on gases and particulate matters treated by a packed column.
QOutlined here are data on the removal of gaseous phosgene and gaseous bromine under high-
vacuum operating conditions, the removal of various malodorous substances by aerated water,
and the removal of particulate matters discharged from a fertilizer production process.

E A N =
EBEOEERENRREM NS &, RERENRES
1, & ORBFHTHOROBNERENERINTE TN
5. HFE, FAMUEE L UTIFEEE, 2 7v~-%, &
9 (2v 2 FH) ROBREEENRL DM, 277 1T
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XY TFNR=, vt ruy, BEEROYA 7w ERA
ABINTW S, PEORITFENEEHA x W (2~3m
A b)) BEkZ, BNEBEREVENEEIVANE L, MO
REORMATTEBEOBRE NERLEL DN,
FHTE, 0L RBEAND, AWK REGEE (B
B #AWIEHEY 2 OrFEROE AR DOWTR

1. AWHZESEBOBME

Wt TR GEIRIC W BN TN B 7 A v L B FE O
WEIRERSRCEER L, REMEEELOZEMEY D
T TENRR TN A BIFE Uiz, & OFEM L RAA DB
AWH R EEE T, toBEYE1ReRT, &k, &
HETIHEM (R ~ =20y Z)OEMELY 1 RTRT,

AWH A LEGEER TIL, & R & WINK & HFREE TR
B UAEEWMENREIN, I A TRV -2 ~REIDK
BB X 5, TEERK: BT K O o U Rl
D BEHTYERIANBK S €5 BRENRS 50, FTEM RO
ok 7 R REREE LIC S WIBE TS B 7201, HokE DR
IMEERID LRSS, .

L 7 2 500 m3/min, A7 v == 7 E 5ppm T,
IR0l ppm 2T A BEOFRBAREM e 2

N%o VRSB OMREL A B 2 RICR T, {EL, BERUHES
KEIZF—2T 5, B2RMND, X —=s3y V7 E A
AWH A PR R I fh & B U CHREE X ¢ Y%, EHRE
W% ERDVEZFINE (R ENHZ ENRBOBN D,
Manhole Seet it separater ¥7o, $2Eic NHg-H0 %o Hoo i, 253 HCE
I E— TBEEEE R, Bad, Hoe RUEHBKE LT/,
Sprinkler
. i B 1 K SETTEARELR
\""‘; Recirculation pipe Table 1 Characteristic comparison between various packings
i ; . F
1_]—_ % Paclkmg Packing Su[rr;flazc?m%rjea ree[;r/ooéume
Casing
L L IIT : Super pack 390 95
\%Q( i Packing support Heilex 200 100 93
i o s Marhole Heilex 300 75 95
- Ojerf;)ow Raschig ring 2B 93 74
_ _ Raschig ring 3B 62 74
Make up % Tellerette S 185 81.6
o ]_ Tellerette L 102 88.6
Drain PR Net ring 164 86
— \ Polytroon A 83 92
Packed tower Pump Polytroon B 100 91.1
F1E AWH APEHEE Intalox saddle 256 77.5
Fig. 1 AW gas absorber
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Table 2 Performance comparison between various packings

Gas Tower Water : ) Packing | Pressure
Packing quantity | diameter | quantity Gas inlet |Gas outlet Noa Hog ‘ height drop
(m¥/min) | (mm¢) | (¢/min) | (ppm) (ppm) (m) (m) (mmAq)
Super pack 0.21 990 50
Heilex 200 0. 36 1700 75
Tellerette S 0. 31 1460 176
S — 1) 2150 1210 5 0.1 4.7 Ao el Sk
Raschig ring 1%4B Floodmg
I ball 0.29 1370 66
Net ring IB 0.40 1890 397
2.0 T T T 1 ' 7 /
L =15000 kg/m+h ‘;/I / / ]
10f . /
0.7 - . / b
= | g /
— 0.5 <é /
(&) - nder .
£ 04 EE.“ g
03 < &
g 5 -
0.2fR2sC 5
£
2
9]
&
0.1 ! | | | _
1000 2000 3000 5000 10 000
Gas quantity G [kg/mt+h] ,/ L=20000 ke/nr
/
#®2 NH;3-H20 %= Hoe Lbig 5 ! | a L
Fig. 2 Comparison of NH3-HzO system Hoc 2000 * 3000 5000 10000
Gas quantity [kg/mt+h]
BN DB, ZDOZ LK, FADBREMERDES  mim FErEskks
FNVE ~FHRNRE N L EABRT 5 Fig. 83 Comparison of pressure drop
2. H2ABNRUE b/ulﬁﬁfi
2.1 HRBRILEE s, Gu: FADELMGEE (kgmol/h)
?‘fﬁﬂ@{fﬁ%ﬁﬁ&%]ﬂﬁﬁf@ﬂmﬁﬂﬁoi DXo@ED Ly : o erihE (kgmol/h]

ThH D,

y L EEMNECOF A EE (molfraction]

Yy o oy N1 [ @ z o+ HOH AR (molfraction)
GMI(rvav;-&'—-* 1_“;2) = Lo { * :;"—‘1_12) (1) © ¢ {EEBFETOWME  (molfraction)
xg  WIPIEA D EE (molfraction)
z, ¥y DENFTEH/PNINEESIL, QX CELHSES, Noo : BB A3k :
oY= Tones( o — 1 ABY REBE (molfraction]
Guiy vyz)—LMx(x T2) @ ¢ o Ty ABE  [=mez)
—J7; Now= [ 30 -op= T2 —yd ® (molfraction)
Z=Hos + Noo @ __(_1_ ¥ —(_ly %) ’[I’n01fraction]
W7 2 DYEPIROBE, @R, GR TIELHAES R S
N Yy1—Y2 _y1—y1 (5) m PR O SE
(;vl—yl*) (y2a—32%) © ya—y2*  BHEEE (m]"
$%, 7 e T RWRCHET HILEREOBAN, y‘l"}_ﬁ@;ﬁfﬁ‘i:@;ﬁw i
=0 &b, @Rz, OO L b SN D, _ [molfracnon]
N L1 ' o yoF=mexa, @3 ICHH A AW -
Noc. —ﬂl—y—? ©) : - [molfractlon]
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ERE B, Z0%, 7% A S04 2 % NaOH
KR & D ISERET 5, #o7vw — 2B 4 Hexd,

E SO, 7 ABgF
; Fig. 4 Heat recovery and SO,
gas removal from reactor
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Fig. 5 Exaust gas treatment of waste water treatment ponds

Ok REER00 4mm x 1 000 ¥mm),
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NaOH Ry 10m3, CS #
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NaOH #A A > 7°
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YINVT Y FF a—T7H,
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3. 1. 2 EEsMpE
1 #EX
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KBS NI, FREEMES R & LTEERV SO 7 REFAT

101 Bt R ET s B IRTEERVRERNE, 620~700 kcag/m2+-h-°C T3
AT 2E Hy0 2300kg/h, SO, 37kg/h 720
AL H REE 105 °C 2) BhpiksE
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Fig. 6 Removal of gaseous bromine from reactor
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3. 2 BEKALIBHEM SOHEN R B (KIESGEED)
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BT, BKEAENIT X 5 Wi B84 T o g E
ELTERB L. #7585 BCRET,
3. 2.1 #HESMEET
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AOF2EBE  BE

ERWE AR#E(ppm)  [HOEE(epm)
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SR 0.1 0.01

AR ] =V 5 0.5

TR +TNNTEF 2 0.1

IPA 40 0.4

7Iv 3 0.2 0.02
FvE=T 2 0.2
Wbk sE 1 0.1
AgpEEse 1000 mme? x4 000 Emm, FRP &l
PRy 7 315¢/minx15mx22kW, SUS316 i

3. 2. 2 EERMEAE

U 7 2 860 m3N/min, 4k E300 ¢/min B UCA M
FAMmES0 °C BT HEWEBEX, ROBY Th 5,
FThbb, MWy, CYTy, AR N, T FFT
el, IPA, 73v, 7ve=7ROFIKEIA DR
EhsEhn£n25 ppm, 2ppm, 150 ppm, 1ppm, 10 ppm,
Zppm, Zppm KU0.5ppm @xfL, HAOEER vz v
M 13ppm L&, MOPEETNTHRE LR TS
WENMEDN, TEOMMBEE ULTEYTH 52 & B8R
BRic, CDLAK, BERGETOADEEL Y LEAIE
BEWC S 2hb b3, RETHNBELBET 5EENE

Vacuum phmp
o

Cooling water outlet
>—< Heat exchanger

Cooling water
inlet

Gas inlet l:

||[la \

e

Gas absorber

Waste water
pit

BIE KSEN O 2Dk 25 v & HC R
Fig. 7 Removal of phosgené and HCl contained in reacted
exaust gas

It
el

X

BRFze SHUIBIEMIC X B # A DREIC R\ T, BE
BLRRCANBREORBIC A CFHEINRNT L2 E
BB, Fiz, AT VIRBAEMIC X BAMERE NGB
BThDE LN 5T,

3.3 RIEEBMLSHIHT AEFNRABREM (SIE2EGED)
RISHE BT 5 REF 2% NaOH KAWL b

£45, Fove—B6RCRKT,

3. 3.1 EErgtbrsn

AT 2E 150 m3/min

REN R 300 ppm

AR R EE HiR

WAREL 2WE 75 ppm

e s 1500 #mm x 5 000 Emm, FRP #!

TEERR v 7 670 ¢/minx 15 m x 3.7 kW,
SUS316 i _

NaOH EA# » 7 514/hx100m x 0.2 kW,
SUS304 s '

7y 150 m3/min x 600 mmAq x 30 kW,
FRP #{

3. 3. 2 EERMEAE

JLER 7 2 158 m3/min K UMEERKE670 £/min 5
FTAR#E 6.1 ppm, 7.3ppm KU11L1ppm o & %,
HrEersnwtsh£h22ppm, 1.8 ppm &t 1.0 ppm T,
FEHRFERILE0 % Tl - oo 72, AA2139ppm, 188
ppm K817 ppm o & %, KAk #h1.0 ppm, 1.3 ppm
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L0 1.8 ppm T, FHERERIIZ % Th 7. ADBEMN

3lppm o & %, HOX2.8ppm T, BRERIZ2%TH

>7z. FBICAOA 189 ppm o & %, O 34ppm &

TDBRERIZB B Th otr. 2D L HICREN A DHRER

I, AOBEO LR L L1C80%92%>98% L&/

SEREEMERD Bz,

CORERIEOWTIE, BERSSTHS,

A REBMSOHH RBOARRS BT HCL BrEfl

- (TEZGE)

72 (40 Torr) &M FcHtk3 5k 2 7> (COClp) &

FHCL 7 =z % NaOH jkigie L W BT 5, £D7 w1~

YBTRERT,

.41 BEIRELET

AQxz2E 1424m3N/h, COCls 212kg/h, HCI 131
kg/h, Hsxr =z blkg/h, z2& 1kg/h

ARAFZBE 40°C :

COCly 1ppm, HCI 1ppm

H A S

s 700 mm? x 5 700 Emm (#EEE#1 450 #m x
4550 *mm), FRP 7 4 = /8l

TEBR > 7 700 ¢/minx 18 m x 5.5 kW, PVDF #i

BT YINT v FF o~ 7, SS400 #l

71+ 27k 700 ¢/min 37 °C—33.8 °C

L4 2 EERMEBE

A0 4 2& 1644 m3N/h COCl, =274 kg/h, HCl=144
ig/h, HHr 2 =51keg/h Ruresk 1ke/h ROTEEKE
00 ¢/min s\ WTC, w27 ¥R HCl & 4w O
EClppm &7n b, 12IERHEGEHRET HHEREMELN
L5 {ERIBREE L ADORES (SIERGEER)

b7 v 2=y A, BT vE=Y L, BELDY VL,
BY ABAIK, HEYpkEms T RORBESEETREL bR
ET5BUARGRETALOT, FOBBONELSSH
ZRT

. 5 1 BERELHT
N=FS -y 1000 m3/min
BULABE  lg/m3N
ARFZBE  40°C
HoBUABE 100 mg/m3N BT
LegE 3 000 mmO x 15 000 Emm,
FRV #l
EREY 7 180m3/hx 15 mx 11 kW, SUS316 #l
T e 1000 m3/min x 100 mmAq x 30 kW,
FRP #l
5. 2 EimMse

WETStE L H—0 7 2 B R UIEEKE 180 ms/h THl%E
CTAER, BBATE LCHRB ) ABER (=a~1
7) OBE, A L89g/m8N RO < 75 mg/m3N iz,
1Y PSS (BEAH 502) 0Bd, ADT 0.092g/

1 Gas outlet

|| L
[ I
Mist separater 1<
'\
Packing \,{K;\/ <;\ voNnem
Packing A AAT D
AN
\ Fan
- X X
] \*
‘\\ § :
AN y X X

Scrubber
%8 {LBGAEEN U ABRE

Fig. 8 Removal of compound fertilizer particulates
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m3N 2O TEH83mg/m3N &7 o, RRICEBE
157 oBS ik, ADOEH 0.08g/m3N 2l mcl2mg/
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RREDBNIz, 722 L, AikE ) ABRRKOBE, £ At
BFRAIVRE L, HORBWTAERK L ZBlc e o — A28
MHEhcERENA,

Bk fh, MU ABRER L LTI, HesB TRy X
FOPVCHUA, EEREEPEHENSHTHIND XX
b, BRRNEEETEASDODBORTARD K —v —
IR 7 — 2 D ORIZRE R B B,

t ¢ U

AWF A PSR (FHEE) Tl 2EEr RREEH L
LT 4B OB LA flicont, BHEIEEY b
LI E DB BN, 58%IL, <A vy b7 A MEEFR]
ALT, REBROBEBHRT A RVBCEBORTRYE DR
EHE~NOHBRERDFETH b,
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The gas generator for IC manufacturing
High-purity deionized water directly electrolyzed
system cuts in half gas generating cost

gl < > 7 7 CEET, D EREGBEMKEER
KO & 0 LEAEGE R OFEMEKE - BEY 22 FE
SRHHEBELZEFELAFEMREL, 12A0BH5ET D,
THANT BERMEKE «- BESF A% BEILDI L
T, FADOBME 130H A~ P2 2750 & fEskD#yH
IR o (°93.9.10 BAEHEHH)

tﬁ*pﬁmh“ﬂk$é
SRR BRI 2 AR

High-purity Hydrogen and Oxygen gas Gene-
rator (HHOG) by directly electrolyzing a high-
purity deionized water

e <o 7 70 CRETH PSR pERAT 1 — 4 —78, T
078-232-8018, JIIE IEBUGH&EAE) 11, =ZEmEe &
B MK R BRSO LT, B SIS EsE

CIKBEH A REIEDLEELHEFE LI,

FISEE L, Rl 4% o\ EsOor B8RS 47 B
&N UCEBEES OB B e, BESATHHHEN
x,miﬁxmxmm%&ﬁwmnuTa%ﬁm%mﬁm
HAELTHIETE D, i, BENZAFEREREON
WREEREL, VAR LU TR SRENRL, LB
WBal)b & ARENEBELTDHOT, ThE TR
WES B EEERAREC T ABETH S,

TESRFE X AL, ABBRLHEEER & ORI% X %
RYRCHEEXRE LT, BES XL, SMAORARBREY
2y gy —TELEAEATIHCHER S, JEEFRTIS
THEEMD 12 ANBEOCFHELXIFE L, bk, Ih
HEEAMALRSE LB LU CMESY LFCERIN TS, &
To, —HROCEES ATEERRE L CRPHERR 7~y s v
WERA Y A T2 — 2 F CEETHB I TN D b
B, Kl EOREMWNROEEINTND, Lk, KEEX
AT 5 EEEEBIIESNTETRY, EHEHRR 7 ~
Ve VIZBEABBELTETH D,

S DRIRER R T & B RSB O EHEREIL, KX
igs 600 mm x BFF % 900 mm x 5 X 1 800 mm, FEEE
300 kg, Fesex REIL, KERK2086/2, BERK106/
L DAYy TEREBTH B,

CERAT 2B A ETHED 24 752 8YsT5FETH
bo BEOWESRMEILZ 4 78l 1 B4 # 10007 ~
2000 7, WEEABUIMEET, M1I0BEZBEZEC LTw
B i (°93.9. 22 FEAmIELH)

Bk OEREE NS

High-purity deionized water directly electrolyed
gystem has been developed :
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18003 V, WHEREIS00% w7 7 1, Fter R BIXHLH
20399 v b, BEREAES10Y v bV, S, v
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bR TEBED 24 7% 8ET D FE, M1 FHM~
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High-purity Hydrogen Oxygen Generator
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27th Exhibition for Municipal water Purification
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