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About glass lining

Glass lining is a composite material that has the strength and shape of a structure, mainly carbon steel plates, preformed and coated with
a special glassy material fired at a high temperature of about 800-900°C.. It is a corrosion-resistant, non-staining, inert, and reinforced
glassy composite material with the strength and shape of the structure provided by the steel material.

JTSR514=V I HiE

Glass lining cross-section

W EEE

Cross-sectional structure

AN—3—Fk
Cover coat 55254 =y ES
Glass lining thickness

0.8mm ~ 2.4mm

KBEE - Multi-GLBR<

S5y Ra3-b

Grand coat

SRR
Steel plate

TIRZAZV OB E LTIERIC, 5V RO— M EFENZRMEE EOBEBFEICENZS S REBI L= LIC, A/N—
d—MEFENZWREICENZISRAZBILTEN FY,

TIRASAZVTR—RIC. TABRISZARICETSEDT, BIFEAASRIEWVE#BEZEL TSN XY,

EA SN S MRk (E—ARIZSS400. SM400B, {ERFAAE UTSLA235AENH D £9, Fio, FHRAARELTH =Y —BELY
<A FR100°CU T OBIERFA) SUSIT6RICY S RDELEAIRETT,

Glass linings generally belong to the silicate glass family, which is characterized by a silicate content that is higher than that of ordinary
enamel and that has a structure similar to that of glass for physical and chemical applications, thereby greatly improving corrosion
resistance.

Generally, SS400 and SM400B are the most-commonly used steel plates, but SLA235A and others are also selected for low-temperature
applications. For special applications (sanitary use and cryogenic use below -100°C ), reactors made of SUS316 with glass coating are also
available. (See also “Comparison of enamel composition (%)” below.)

&ﬁtb&% Comparison of enamel composition (%) (%)
SiO: B:0:s AlOs R:0 RO gt?g%
— — —_—
¢73?4_/7 60~70 0~10 3~8 10~20 0~5 5~10
Glass lining
v
BlLFEAS 2 65~75 5~10 1~5 10~20 10 0~2
Laboratory glass




7\ 5 Z 5 4 : y 7‘ %EIE Glass lining manufacturing process

Pressure vessel manufacturing Firing Assembly

FHEA  BHMT  EEET | THAE @AM Bl | EEnT

Material acceptance Material processing Welding assembly : Surface treatment ~Mixing Spraying ~ Drying and firing Lathing

TR :
mE Ny 7))L :
Steel Plate (I% 2 b%)
Blade Buffie ’
—— " f%
T3k :
Shot brasting :
: : 5 mEI
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[BVEE(CDWT]

VSRSAZVIRBISRECBOEEMRTHD L WS HELIORFNICARBRAZT(LESEABE. BREEZBALT S
AEBDWBICDEHBBNAH N £T,

UHOMBFEOREZIITR [FERGFICE T2 REEDRRA] 22RO L, RREEMURNICHZAZKS5BEL TEETIV,
Fro. TRICT—HBHNGREGCHRREOEZRLET., BRBEEDISELLTTIW,

[Thermal shock]

Due to the nature of glass lining as a glass-metal composite material, localized rapid thermal changes can lead to breakage in the glass
layer if the limit is exceeded.

Please refer to the attached table, "Limits of Temperature Differences under Various Conditions," for the temperature difference of our
equipment, and then take operational precautions to keep such equipment within the limit temperature.

In addition, the table below shows general heat transfer coefficient values. Please use it as a reference when selecting equipment.

(1)

o BZFESZ (H[— S N=]
C nE*{¢IL3’>U’§:ﬂnEE‘DBﬂﬁ hﬂﬁ" At max.=tTmax.-t2
th t' 250 b PIZIR (12) 140°CORE, MIERIEFR (11) (3210°CIU T

0 At=70°CHA
o T 230
x
e 210 A A At max.=t2-t1min
% 200 [} AAR (t2) 140°CORE B EIEME (11) 13 0°CUE
# et & At=140°CLLA
il %) =
=S R
* +— A Example
] 150 < ' t Heating: At max =11 max-t2
=3 | When the content liquid (t2) is 140°C, the heating medium

(t1) is less than 210°C At = within 70°C.
Xy e Cooling: At max =t2 - t1 min
@ bl When the content liquid (t2) is 140°C , the cooling medium
25 o
\
<

\,

100 /)—,@ (t1) is above 0°C At = within 140°C.
) E1L Dv Ty ROBEL D BRWRENRERISEASNSK, SREZET00°CU T,
b E2. vy PAOBEL D SROBENBRANISEASNDF, BEESCUUT,
& ] E3. ZOBRBAICHBEINEASND L&, BEZ100°CUT,
$‘ 4. éO&“CML@{i&@i%ﬁl& RERICEDZBBESZ LT LD THEUAASHVEDET

X REREBROEERAECOEE L TUIRE, THHEKT L.

Note 1: When a liquid hotter than the medium in the jacket is injected into the vessel, the

f temperature difference is less than 100°C.
50 100 140150 200 230 Note 2: When cold liquid is injected into the vessel from the medium in the jacket, the
temperature difference is less than 80°C.
Note 3: When the heating liquid is injected into an empty container, the temperature difference is
less than 100°C .
nawmeEE —» t2 C Note 4: For specifications of 200°C or higher, please contact us for further information, as thermal
shock can cause damage.
Please consult with us separately regarding the use of individual devices.

v 7y FADOTE BEADTE IR CRRE (V)
Fluid in jacket Fluid in container Overrall heat transfer coefficient (U)

2F— I o@%ﬁﬁid 300~400

steam Water o tems 350~450

s Ao organe thid >0~100

Heating oil Wate?iﬁtems 80~150

=k ofﬁﬁ?ﬁid 100~150

Warm water Wate?iittems 120~170

. O@ﬁé’%ﬁm 100~150

Water (cool, fresh water, e.g.. drinking water) Waﬁﬁi or 150~200

ogﬁﬁgﬁid 80~120

“ Water (cool, fresh wa:i, e.g. drinking water) Wate?ii?:tems 100~150
Cooling A2 5~20

T4 K%

50~120

Brine Water systems

KEGEh - Multi-GLBR <
BTt keal /mi - h-°C



W — — — A\
7 7 Z 7 4 — / 7 mj.ﬁll‘i Glass lining corrosion resistance

BRHIEAES' S R GL-400 Z(Z L&, BHEES S RICHT 2RRNBE. TILAYRHEDBEFv— 2 RLET,

COBRFv— I, EERISEVEHENTE2 V(BRRE) / SERETR) 220 RETTOT R MER EEML TORKETD
REN ORI FHBEREETH N, 2485H,/ TH*x365HMH. EALKITLT—ATORRICLS V5 RABDBAEEZRL TL
£7,

NOUADRBETISRASAZ VI DBEREBSINDBEE. BHICEMVWAEDETEL,

Corrosion charts for GL-400 standard glass and other high-performance glasses under typical acid and alkali conditions are shown below.
This corrosion chart is the annual corrosion rate obtained from the test results under the condition of V (corrosion liquid volume)
divided by S (corrosion area) = 20, which enables an evaluation similar to that of actual equipment; and from our actual equipment
results, this shows the thinning rate of the glass layer due to corrosion in the case of continuous use for 24 hours/day, 7 day/week, 365
days/year.

If you are concerned about glass lining corrosion under conditions other than these as shown, please contact us.

N "y
.2mm/
180 | 200 | | 0.2mm/year
I\ 4 0.1Tmm/year
170 HCI 14 H250. /
160 \ 0.2mm/! o \\ /
.2mm/year 170 /
0|5 / \ 7
\ / 0.1mm/year 160 \ \ / V4
140 150 \ /|
130 ™ 140 7
120 \ / 1%0 > \//
N 120
110 Weight 110 Weight
100 > % 100 > %
0 10 20 30 40 0 10 20 30 40 50 60 70 80
Ty
120
[
110 NaOH
100
N N
90
\ N
80 \‘\
70
60 0.2mm/year
50 ™~ 0.1mm/year
o R Weight
0.001 001 00401 04 1 4 10 3050 %
I I I I > pH
11 12 13 14
g)=v=y Green zone
OZEE 0. 1mm/yearl{ T (HEALMESD D £ A.) @ Stable range: 0.1 mm/year or less (no problem in use)
4TO0—-yYy—-y Yellow zone
QERZE 0.1~0.2mm/year (& = CHEERATEE T ) @ Metastable range: 0.1-0.2 mm/year (conditional use possible)
Ly RYy—> Red zone
OEREIE  0.2mm/year(CHERIEHSBEH TEZEA.) @ Hazardous area: 0.2 mm/year (not recommended for use)

ARG RIESNIDNANIANG H

REE
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E—ﬁﬁ'%ﬁgﬁ‘a A Standard & functional glass

NafEAH

Na elution free

Bk

Anti-electrostatic

=R S
High visibility High thermal conductivity

GL-400

ETOHEREICHFTEIILFN—NRABEUHDIZEES S X TY,
MEEICEN, FSRSMZVIICEENZHOWETOCRICEATEERT,

This is a standard multi-purpose glass that excels in all aspects of performance. It has
excellent acid resistance and can be applied to any process where glass lining is desired.



BREE
+
BB

High thermal
conductivity
+

Anti-
electrostatic

=5 E
+
=]l
+
NafE&

High thermal
conductivity
+
Anti-
electrostatic
+
Na elution free

20WbL249Fv7

NEW

SUPER

A full lineup to meet diversifying needs

%%ﬁﬁ‘ﬁ%ﬁg 7“ 5 Z Cutting-edge functional glass

+NS
+NF

ONa1 # VBHEZIREGLIEH99.6% NF-GLEEHI80%IER

Q=R FEOEL 2 EEICE™
QRITIETONaA & VMBI S (T{ER
OTHEM. MEREFEEGLRUNF-GLEAZE
¥Multi-GLIL & S AT BE

@ Na ion elution reduced by approx. 99.6% compared to standard GL and

approx. 80% compared to NF-GL
@ Contributes to a further reduction of pre-cleaning time

@ Further reduction of Na-ion processing in the secondary process

@ Corrosion and chemical resistance equivalent to standard GLand NF-GL

%Emﬁé ﬁf: |TML| lt|-G LJ Multi-GL: Combining high functionality

NEW

+NF SUPER

= nE
+
NafEa

High thermal
conductivity
+

Na elution free

=EREE
+

=R

High thermal
conductivity
+
High visibility

ARG RIESNIDNANIANG H

NV ANSNANEF N — I NS W
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World's first low sodium elution
glass for electronic material
applications

EFMHRETEIEMLCICHEVERI A VOBEAK DB LS R2MEmICHD £7,
UHTRENaZRELAWS SRSV I 2BICELIE, KNEMELLEL,

In electronic material manufacturing, metal ions tend to be more tightly controlled as miniaturization progresses.
To meet this demand, we have further developed our sodium-free glass lining to achieve higher purity.

NF-GL F#hrUDLT7YU—GL

NF-GL Sodium-free GL

[R]
OHFAWL IR NERY - il SMEERRAEITSZR
SA=ZVY

ONa1 F > DAEH(FRERGLEET/T0BLT

@ =HIERRRE DR ICEM

@R TI2TONaA 7+ DINEDEFA FIBE
[Special features]

@The world's first photosensitive resin for resist glass lining for
high-purity chemicals

@Na ion elution at less than 1/10 of conventional GL

@Contributes to reduced pre-cleaning time

@Able to reduce treatment of Na ions in the secondary process

[(REEEA 4V BAHE]

NF-GL Super + b L7')— GL Super

NF-GL Super Sodium-free GL Super

(R]

ONa 4V AHBEEREG L LE#999.6% NF-GL H#180%
1R

@E=FILRRE DE R 2 /EiE '

ORI TDHONa 1 F VABHN I 5 (R

O B (FFEAEGL RUNF-GL £ AF

[Special features]

@Reduces Na ion elution by approx. 99.6% compared to standard
GL and approx. 80% compared to NF-GL

@Contributes to a further reduction of pre-cleaning time

@Further reduction of Na ion treatment in the subsequent
process

@Corrosion and chemical resistance equivalent to standard GL
and NF-GL

[Amount of elution of various metal ions]

670 12 GL (GL-400) M NF-GL [l NF-GL Super
670 [ 1 1 1 1
63
5 60 -
a | |
o - —
1] :
Eg 20 17 :
i : 14
11 '
10 = ‘ ‘ ‘
; 4 ; 33,
24 | | | | i i
0 <1<t 251 1 aa g« L1 1 -2 L <1<I1<1
TR Na Li Ba Al Ni K Ca Fe
B SE FRUDL UF DL IAULVJN TILEZUL ZvTIL DLIN HILS DL Fi73
Z#GL(GL400) 670 63 4 1 <1 17 14 <1
NF-GL 11 <1 2 <1 <1 3 3 <1
NF-GL Super 2.4 <1 1 <1 <1 1 2 <1

KOFE ¢ ICP-MS (TR 1ppb)



ﬁﬁ*ﬂ ﬁ%%% % Iw-lt 7“ 5 Z World's first anti-static glass

BH - ZZ)—OWMHFWICEL, BEBERICEZREWNRANOWMD EANEIEICHDEFT, BHTRAEHEEREST S L
CENTSRSAZV I BOFERILEEREEZERLE L.

When handling solvents and slurries, safety measures against static electricity have to be strictly controled. We have achieved antistatic
performance of the glass lining layer by blending platinum fibers. Pt fiber

NS-GL / > 2/3— 2 GL® WSS
NS-GL Non-spark GL rgi\{ffliy?r, /J )| poam uF
'Fﬂj@ (U’d.eﬂélaze\{ayey 108Qm LAF
Fith$ B Base metal

QAN H

€323

.{Z'S%jj— g E%@ z }%Fﬁ Attenuatio?ci\ﬁfﬁgi;‘?i?iﬁli potential
JVRNR—YGLIZESMEE Y SRS =V VBICIRTABICH—5 4000 "
L. HS5RE—HERLTEN, BBEXIFSR51ZV I BEED Sm\ 7
NDHEWMEBATFINE T, ZOM. VSRS ZVI/RAICER. BEESE o0 \ %
NECTEEEHENETEH N FEA m%:: \ %

OEN /BRI IEEE Bl N : i
JY28—5GLIE TIN+SBRRFM. HRSBRRTE OB \\Eff; 5
B5T5R5 A =y S BOMEEHEDER & 4 2 RERENRE L E A, o 2

o NS-GL
[Special features] % 50 100 150 200
RBER (B)

@Adoption of a volume directional conductive type
In Nonspark GL, platinum fibers are uniformly dispersed in the glass lining layer in a three-dimensional direction and are sintered together
with the glass, such that static electricity is conducted through the glass lining layer to the base metal. Even if corrosion or abrasion occurs
on the glass lining surface, there is no degradation of conductive performance.

@Excellent antistatic performance
Non-Spark GL does not cause creepage discharge, which can cause insulation breakdown in the glass lining layer, based on the results
of a "corona charging test evaluation and agitation charging test evaluation."

W —
KE =118 I‘E 7 4 Z High visibility glass

EERRVSREMRE TIRBOXFERNBVECANET, HHTIREGLOBTLAZ Ry MRICEE LABEYOEREZ
mEEETENEY,

In pharmaceuticals and multi-product manufacturing, it is necessary to confirm that the equipment is cleaned. We have arranged the
blue and white of standard GL in the shape of dots to improve visibility of adhering matter.

NC-GL Za—FrZI)ILHZ—GL NC-GL Neutral Color GL
Q@HELIONILINEERY MRIZEEBELTENHEYERRELPT W
OMEMIFEARGLERE

@White and cobalt colors are arranged in dots for the easy detection of adherence
@Equivalent to standard GL in terms of corrosion resistance and chemical resistance

e
=

=]

—

NC-GL (3000LKREE ~YYh—IL&DRE REGL
NC-GL (3,000 L reaction vessel, taken from a manhole) Standard GL

10
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World's first high thermal conductivity glass

EEMEMERHA—RY 22— FIIUAORERVEHECHECLIBEREEFHHAEDER-_—INBE>THENET, 4
HTEFBREGLOMERAMZZDEXICERCEUEZRBELTENET,

There is a growing need for precise temperature controllability for improved productivity, carbon neutrality, and high purity
manufacturing. We have achieved high thermal conductivity while maintaining the chemical resistance of standard GL.

NEO-GL =%#GL

NEO-GL High-heat Transfer GL

(FR]

QL — Ry A LZEELIR NI VICER

OLmAEE - RXDELICHER

e
e RS TR VR

KEBERICEHLTRESETEY L RIERZBENHNET
*Color is for reference only and may differ from the actual product.

[Features]

@Contributes to cost reduction by shortening manufacturing lead times
@Contributing to improved product quality and yield

NN 2 S

11

@7 —IL7y TROINER LICEH @ Contributes to improved yield in equipment scale-up
EXGL ENEO-GL EDELEE  Comparison between standard GL and NEO-GL
— €5 (s AGE80°C—50C FRERSF] S Ktk
%%{Eﬁ%&(u) Cooling [Inner vessel, water temperature 80°C — 50°C,, required time] Jacket; tap water
Ty ry NROFE BRENORE Gross heat transfer coefficient (U)
Fluid in jacket Fluid in container EGL IEEGL
Ml Conventional GL Standard GL 243 ‘
24 min.
2F—L I
400 ~ 500 350 ~ 450
St
e neo-cL[ 185 25%%ER) N
R7K 150 ~ 200 120 ~ 170 18 minutes (2§% reduction) ‘
Warm water K% 0 20 30
Ik Water system _ - BFE (43) Time (minutes)
Water (esp. cool, fresh water, e.g., drinking water) 1 30 1 80 1 00 1 50
Pk 7 (W& KR50°C—-80°C FREERE] SMEAF—L
Brine 70 ~ 140 50 ~ 120 Heating [Inner vessel, water temperature 80°C > 50°C, required time] Jacket; tap water
BT kcal /mi-h-°C {E#GL 20
Unit: keal / i - h - °c  Standard GL ﬁ ‘
20 min.
BRIOCEARETOY2IL—avEHREER>TVWET
Simulation of individual usageconditions is also available NEO-GL 1Sﬁ (ZSO/O*E*E) -
15 min‘utes (25% ‘reduction) ‘ ‘
0 5 10 15 20 25

B (49) Time (minutes)

Multi-GL <ILFGL

Multi-GL Multi-GL

KEKRICBELTIEISETEYERRBRDIBENHNET
*Color is for reference only and may differ from the actual product.

HEMEEGLEN—RICEZESREGLEDHEASHENTEET,

It can be combined with various high-performance GL based on high thermal conductivity GL.

REEE

+
HERLE

High thermal conductivity + Anti-electrostatic

NEW

BanE

+

HBHLE

+
NafEi&H

+NS
+NF
SUPER

High thermal conductivity + Anti-electrostatic + Na elution free

+NF SUPER

+NC

NEW

R E

+
NafEaH

EREE

+

EHRRE

High thermal conductivity + Na elution free

High thermal conductivity + High visibility
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;ﬁ#ﬁg ( B :/ U - Z“) Agitator blades

Two Blend #R#E  Two Blend agitator blades
@60° ERBICLZ TARAANDHE., hEAK. BRE
@3MHBREICED D AR

@60° inclined blades for downward discharge, medium shear, large
circulation
@All-purpose agitator that replaces Impeller blade

Three Blend IE#®E Three Blend agitator blades
@90° EERICLDZBEARANDILE. BEAM. BRE
Q@ EBEHARDENERHRE

@90° vertical blades for lateral discharge, strong shear, large circulation
@Highly efficient agitator blades for strong agitation applications

MAXBLEND® }ﬁ}qéﬁ Maxblend agitator blades
Q@R MLNRILET )Y RIZKBEHRNZ7A—/NY -V, H—HEANK
Q@RI EFIH - REEEEVWKEGHRE

@Bottom paddle and grid for innovative flow patterns and uniform shear
@Special large type agitator stably performs with fluctuating liquid level
and best suitable for particle size control

|
L
4

% a)ﬂi’.a)':tﬁﬂég Other agitator blades

EW?&E% Impeller Agitator
@/ SARSAZ VI ERETORERKE
@Standard agitator blades in glass-lined reactor

7Vh— ﬁ Anchor Agitator
OSHERDIRRICER
@Used for agitation of high-viscosity liquids

—f-



SHREREEBY ) - ADEREEEALLBR " oo mte

5000L RE : 0 =1200kg/m?, u=0.001Pa - s

25
= 2
£ —  MAXBLND®
B Three Blend
S —  Two BlendR® 7
> 2| — =k#ER
a /
5 |
E _— |
0.5
|
==EEE§EEEEEE::::::______
0
40 50 60 70 80 90 100
BEE# (rpm)

ZHREBRBEBY)-AD7A-NINY—Y

(BIERIEDRARE)

U

(BS)

(ARIRR)

Kw/m?
2.5

0.5

(FLAE)

Impeller blade and
B-series flow pattern

ZHRBRER
Impeller blade

I

Lo

()
wé

HBRIDEICRAOEBRETY,

HoLimmn ot U EAEOER
RERRLET,

Agitator blade used in standard
reaction vessels; the air is
discharged from the tip of the
blade to form an upward
circulating flow.

ZHERBEEBY ) - ADREBRESE

Two BLENDE
Two Blend agitator blades

BT E60° ICEEEB, THRAAN
DERR. PEMAOICED &I
BICELTVET,
SHEBBEE1.2~1.8EDREY
BEEBLTWET,

Two agitator blades are arranged
at 60° ;this is suitable for the
crystallization process due to
downward circulating flow and
shearing force. Mixing
performance is 1.2-1.8 times
higher than that of three backward
blades.

Three BLEND®
Three Blend agitator blades

LI

TL— R3K%E90° (CERE, EAHM
ANDOHHICENTVET,
ZHBRELI.2~2EDREEERE
ZHELTVWET,

Three blades are arranged at 90°
for excellent lateral discharge.
Mixing performance is 1.2-2 times
higher than that of three blades.

MAXBLEND®
Maxblend agitator blades

=

00
00

=5
RELARILEES Y Y KT,
“8" DFRO T O—/ 18—V &AL
B TERETORBNTRTT,
BICH AR, BT, REZILICR
BLEEHERRETT,

Consists of a bottom paddle blade
and grid; forms a figure-eight flow
pattern; mixing is possible in a
very short time, while highly
efficient agitator blade are
especially suited for gas
absorption, crystallization, and
liquid level changes.

Minimum agitating
capacity of the B series

=REBRR

s

s

B¥)—X
Kﬁ) “

WHAEL3%REDRE THRENFETT,

—r

WHAEL10%ZEDRE TRIENTETY,

Asitating possible with as little as 10% liquid Asitating possible with a liquid volume of about 3%

14
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IYIRATLYER®

MAXBLEND®

7“515']’:‘/7“? v 7}7“/‘/ F® j-ﬁ#p*g Glass-lined MAXBLEND® Reactor
TI2RASAZV IRV IRT LY ROEENGKT I T Y IMARHD T SRS 1 Z v il
CEREBBIEORBEMNOEENLISRASAZ VI EHERDETY, REEDLON
B BELRRIC. RFOMARAEDORRICMZ. BEEDEHELZ—XICEHALET,

The glass-lined MAXBLEND® Reactor is a glass-lined multi-functional Reactor that is the result of the
glass-lining technology of NGK Chemitech Corporation and the agitation technology of Sumitomo
Heavy Industries, Ltd. We have added the latest research & development results to our long-cultivated
technology and abundant experience so as to meet the diverse needs of our customers.

SERETERRES
L JNAY S e o

@ Complete mixing in a short time
@ Wide viscosity range
@®Even flow characteristics

S D LR
$L5D ib\ RENSIE @®Excellent heat transfer characteristics
SENTRARIE @Stable for liquid level changes

OHHEEIZKE
@i — L EFED B

@®Uniform solid dispersion
@Less adhesion

QL WMFE @®Easy control of particle size
N @®Excellent aeration characteristics
Mk 232 2 4 N
SHERIEN S5 @®Excellent corrosion resistance (made of GL)
SENTBRE
2B X HF

OENLMEYE (GLE)

MAXBLEND® Reactor features

YYIRTLY F® OER
SEHETRESRE

BAMROLE [vv 7 RT LY Fevs 3HEIRE]

EHIR 7 O—/X5 — VA B S5NE D TREREICLLA, & _ —~—__
BRI TOB—RAEMREICLELE E o~
:\\ \
@ Complete mixing in a short period of time § 1 T \} 1000069
The revolutionary flow pattern enables uniform mixing in a g — 1000cp
shorter time than with conventional blades. LI — O =B0cs
B ] \mn
| — 2T LR
3R R 2m° A G.L. ROE
T T T T 1T T T T L
a7 Py (kRW/m)
O L AT EE R (23 I EMRERES
RRRICEN, HEOELICH LRE LLRAKIEEET ¥ (mPa-s)

10 100 1,000 10,000 10° 10°¢
T T

31O RAELOHZRERF . ZREDEEICRHETT,
@ Supports a wide range of viscosities L SHiRR
Compared to conventional blades, this blade has mixing vy IATL RO
performance that’ s more stable against changes in viscosity,
making it ideal for operations with changing liquid levels and

for the production of multiple products.

TYho ATYa—




S ENTAREYE
EOERRESEICH—RBWRANETLRT 272, KD EWMEEH
REDBOLNEAMHREOR I EHE > T, BREEDT—1b%
BHIERLET,

o, ZREICHIDBA, BLNILVELICKDIGEEREDE
grt bl REHEIES T,

@®Excellent heat transfer

Because a strong, uniform flow is formed across the entire wall
surface of the vessel, a higher heat transfer coefficient is obtained,
and coupled with good mixing performance, uniformity of the vessel
temperature is easily achieved.

Also, temperature control is easy because there is little fluctuation
in heat transfer performance due to changes in liquid level, as is
often the case with multi-stage blades.

O REEICKTE

MRDZERATIE, RELNIVELRICER7O—H1ELY 5H
BABNEL, Yy IRTLY RIG. BIABEISERL-EE
ED=H, RLUARNIILELICK U TERE LRI EONET,
(IhiF, BRAEAOLERZEERICHKTHEWZSH, KL
NIVERICEZ 70— =V EEIRVHETT)

@Stable for liquid level changes

Compared to conventional multi-stage blades which have a problem
with changes in circulating flow when the liquid level changes.
Maxblend has a continuous blade structure in the height direction,
which provides stable performance even when the liquid level
changes. (This is because the discharge source for circulating flow
formation is not located at the bottom of the reactor, so the flow
pattern does not change due to changes in liquid level.)

€39 — R EESBE
REEHODBWREICE D, EEEE - €811 TOEFRI—HE
KENBONET, £/l ERBICEONZEEECTCORIEH
Wit A A < . BT O ENERE R/IRICINZSNET,
@' > 7 IFHiR590 ~ 1000 y mDFFERNFEH—HDEE LD
REET, 18RREEREREDOEREBBOBELZMRELLERL
=MD T,

@ Uniform solid dispersion

Due to the strong discharge flow from the lower part of the vessel,

uniform dispersion of solids can be achieved with low rotation and
low power.

In addition, there is less local high shear area near the blade, which
is seen in conventional blades, which minimizes physical breakage
of solid particles.

QHEHENES

TERBEICHEAR, BRASKICH—LTMHRIMERT 2725, &
BEAVCRENBEETCONEITZY Y —TICRTET, Fa.
EEHELICEDNEFHBEEHIERTEXT,

@Easy control of particle size

Compared to conventional agitator, the shearing effect is more
uniform throughout the reactor, enabling particle size distribution
to be kept sharp during suspension polymerization and
crystallization operations. Particle size control can also be easily
achieved by changing the rotation speed.

1200

RERE

hi [kal/m? hr°C]

»
S
S

WEHH & BRRBOBER
X102
H 3
1000 XY2RTLVE H
R i i T '.\-;"‘,'Ie“;
600 |- 1 F g Xv‘.'ﬁi',:"ﬂ? Rl
- FIRFI : R L ) “TYIRILVF
S . - - 2 EEL O« 2@tk
i s A} o 2EMEBYRIL
- e T s 1TBF/NFIL
0_5@ i o 1EEER
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i) ; o et
CEAHIE]  [Mixing characteristics]

#

i*ﬁ%fﬁﬁ%ﬁﬁ Heterosyncratic mixing experiment

B /70> (50vol%, thE0.8,. #5E 1.3mPas  ERE)  Agitation [ Low viscosity/kerosene (50 vol%, specific gravity 0.8, viscosity 1.3 mPa-s, transparent color)
B /KT A (50v0l%. thE 1.4, i E4000mPa-s, i) conditions L High viscosity/water candy (50 vol%, specific gravity 1.4, viscosity 4000 mPa-s, red color)

mipss |

Pv=0.5kW/m3 1.0kW/m3 1.5kW/m3 Pv=3.0kW/m3

2R . (£%]
mixing ach‘leved g 1 E A
& 3.0kW/m’ TERY SRIL2
® BEFIRIL2EDHE,

EEThH1 LSS H
ROBEICED iR
[CREBENECET,

Note: Agitation power
Comparison of 2-stage inclined
paddle and 2-stage flat paddle
at 3.0 kW/m?. As can be seen in
the photo, there is a big
difference in agitation
performance depending on the
selection of the blade shape.

5.0kW/m3

[T

P
B
18
\
A

®dNITaXYIN
® =N TN 4

S
)
a
T
a
a
o

2.5kW/m3

TN TN ¢4

9)pped paulpul a8ejs-om |

;ﬁjﬂigj_'z h%ﬁ Agitation Blade Test Equipment LA A=

Assembly image
REREZRBLLVEDIRZZICADOERERRROT A MNEBEZHA TENET,
TAMEDEHBIT>TENETNT, THEHCLEEL,
ERREeERAL. BRENBORBDREZBARTZ_ LN TEET

Agitation Blade Test Equipment

We have a variety of agitating blade test equipment to meet your needs to check the
flow condition.

We also have test equipment available for rent, so please contact us for more
information.

Using a simulated liquid, it is possible to observe the flow state inside the agitator tank.

[tE4%]
7 =B 3L(AMAERE 150X FE 250)
L | AEAHSR EHESUS304
RYIRATLYROE 2 —TL Y RE,|
A V=Tl RE ZREEE
T A Rl REN RS
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RETER GHERER) Dimension Impeler Agitator

S

RCJ -RM) B RIb1E RCJ/RM] type Reactor  50L~2000L 3000L~30000L
IZ#E{HE  Standard specs .

A & E}
Inner vessel Outer Jacket ;
== I
BETED FV~0.2 MPaG | 039  MPaG 1
Design pressure
BEANBY REE1200kg/m HEEE:1100cp
Expected contents |Liquid density: 1200 kg/m3 Viscosity: 100cp _ B
BENE - A VN—9E— 9o & OFEE > >
Electric motors/speed reducers Cyclo speed reducer with inverter motor * e - T‘_ L g
w5t RS1o—IL ;L A
Shaft seal Dry seal
M TILYA S OAERES. —EF (V1 2 DREs) Ot o = D2 o
LERETRETY
di
* Bayer Cyclo Variable Speed Reducers and Constant Speed = tj-_
(Cyclo Speed Reducers) specifications can also be selected. © \\ % L
i
IE#E~F3RE R Standard dimension table
MERR | OEK AME =& =% [EERY AV e
o | e - rpm B REAO | EHO
@i | SR SE S8 T iDIiD2iH [ AiBICiLidlih (8 il B I Light | Bottom ;;E
BE iy | omy | apay | 70 power | 6~60HZ | “yrmnoe | Pipingnozzles i POt i outlet
code
. . a% 2 (A) x @ O (A
Lit m mm kW i rpm SI%E sl%lzfsiuf) x)Q)fJﬁ(tﬁ/ SI1ZE EA)) kg
RCJ-0505 : 50 70 31 0.5 : 500 { 600 : 400 i 283 i 215 i 275 :1680: 350 i 280 : 0.4 :13.5~135 100 50%2 - 50 50 360
RCJ-0610: 100 : 127 i 46 : 0.8 : 600 : 700 i 500 : 320 : 240 : 350 :1938: 390 : 355 : 0.75 i13.5~135 150 50%3 - 80 50 500
RCJ-0620 : 200 i 226 : 76 1.4 1 600 { 700 i 850 : 320 i 240 : 700 : 2288 440 : 500 : 0.75 i13.5~135 150 50%3 - 80 50 600

RCJ-0830: 300 : 369 ¢ 99 ! 1.8 i 800 i 900 : 800 : 370 : 290 i 600 :2332: 560 i 500 i 1.5 i11.7~117 200 50%x3 i 80x1 80 80 760

RCJ-0950 ¢ 500 : 556 : 133 : 2.5 i 900 :1000: 950 : 395 : 315 ! 725 2507 : 630 : 600 : 1.5 :10.3~103 200 50x3 {100x1:{ 100 80 910

RCJ-1080 : 800 : 877 : 186 : 3.6 :1000: 1100 : 1200 : 430 : 340 : 950 :2941: 700 i 600 : 2.2 :10.3~103; 300x400 ; 50x3 :100x71: 100 80 i 1270

RCJ-1210 ¢ 1000 : 1131 ¢ 336 : 4.0 :1200: 1350 : 1100 : 495 : 400 : 800 :2923: 840 i 600 : 2.2 :8.3~83.3i 300x400 : 80x4 :100x71: 100 80 : 1740

RCJ-1215: 1500 ¢ 1640 ¢ 451 | 57 1120011350 1550 : 495 i 400 i 1250 3373: 870 | 600 i 2.2 :8.3~83.31 300%400 | 80x4 : 100x1:i 100 80 2060

RCJ-1420 ; 2000 ; 2206 ; 539 i 6.7 {1400 ; 1550 ; 1550 ; 555 i 450 : 1200 ; 3609 ; 980 i 600 ; 3.7 :8.3~83.3i 300x400 ; 100x4 ; 150x1{ 100 80 i 2550

RMJ-1630: 3000 : 3586 : 701 i 9.1 :1600: 1750 : 2050 670 : 510 : 1250 : 3824 : 820 :1100: 3.7 :10.3~103; 300x400 : 100x5: 150x1: 100 : 100 i 3160

RMJ-1740: 4000 : 4691 : 849 : 11.2 : 1700 : 1850 : 2350 : 700 : 535 : 1500: 4237: 900 : 1100: 5.5 :10.3~103: 300%400 : 100%6 : 150x1: 100 : 100 : 3760

RM]J-1850: 5000 : 5726 : 945 : 12.9 i 1800 : 1950 : 2550 : 750 : 570 : 1650 : 4580 : 900 : 1100: 5.5 :10.3~103; 300x400 : 100x6 i 200x1: 100 : 100 : 5100

RMJ-1860: 6000 : 6871 1103 | 15.4 i 1800 : 1950 3000 750 i 570 i 2100: 5030: 930 : 1100 5.5 i10.3~103: 300%400 : 100x6 : 200x1: 100 100 : 5700

RM]J-2080: 8000 : 9163 : 1289 : 18.5 i 2000 : 2150 : 3250 : 810 : 620 : 2250 : 5881 : 1000 : 1200: 7.5 :10.3~103 400 100%6: 200x1: 100 : 100 : 7600

RM]J-2210:10000: 11417: 1476 ; 21.0 ; 2200 : 2350 : 3370 ; 875 : 670 :2270: 6255:1100: 1500: 11 :8.3~83.3 400 100%6 : 200x1: 100 : 100 : 9100

RMJ-2312:12000:13614: 1670 | 23.9 i 2300 : 2450 : 3660 : 925 i 695 2510 6570: 1150 1675 11 :i8.3~83.3 400 100x6 i 200x1: 100 : 100 : 10000

RMJ-2515 :15000:17148: 1859 ¢ 27.6 | 2500 i 2650 i 3910 ¢ 980 : 745 | 2660 i 69431250 1500 : 15 i8.3~83.3 400 100%6 i 200x1 : 100 125 112200

RM]J-2720:20000:22387: 2234 | 33.4 | 2700 : 2850 : 4360 : 1030 i 795 {3010 7457 : 1300 : 1500 : 22 :8.3~83.3 400 100%6 :200x1: 100 | 125 i 15300

RM]J-2925 :25000:28182: 2632 : 39.2 : 2900 : 3050 : 4750 : 1105 i 845 : 3300 : 8056 : 1500 : 1660 ; 22 :7.0~70.0 450 100x6 : 250x1: 100 : 125 18300

RMJ-3130:30000:33914: 2974 : 44.1 : 3100 : 3250 : 5010 : 1155 : 895 : 3460 : 8813 : 1550 : 1660 : 30 :7.0~70.0 450 100%6 : 250x1: 100 : 125 : 21500

[ ] RCJ gg—@(;u?m§§27500~1 0,000Lit(: DWTEEENTIEETT, @The RCJ type can also be manufactured for nominal capacities of 2,500 to 10,000 liters.
BRI AOLS 3 Fi @The drive unit of the 50L is a single stage drive stool.
@50 L DFREERARIFTERRE LD £T, @Reduction gear motors from 100L to 4000L are equipped with skirts.
~ JOYG — g — R~ FE A @Please contact us for capacities not listed in the dimensional table.
100L -4000L & TOREREE A & ° @The above dimensions are subject to change without notice.
O TERICEHDLBVWEEIC DV TESHLWAEDELET W, @In the case of a Bayer Cyclo variable speed reducer, the dimensions will change.
QLT HEIEIFELRLKEETHIENHN XTI, @The nozzle smaller than the standard size could be available on request.

O\ TILY A U OAERERDBE(ETENEBICEDET,
@/ X)LORFEEORUT S WINFTRERIBED H B8 THHEIZE W,
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Dimensional two-blend agitator

Two Blend RI1E TWO BLEND Reactor  50L~2000L 3000L~20000L
Z#E{HE  Standard specs .
A &
Inner vessel Outer Jacket
BEEN FV~0.2 MPaG | 039 MPaG
Design pressure
BEREY RZEE:1200kg/mi HEEE:100cp
Expected contents |Liquid density: 1200 kg/m3 Viscosity: 100cp - i
S . >
BB THIR M A YN—=FE—F 4 - OREE ™ RS
Electric motors/speed reducers Cyclo speed reducer with inverter motor * L ~ A
LS RS142—)L
Shaft seal Dry seal - b1
KN T A 2 OTEREE, —E& (V12 OREE) Ot = °
EEIRLAIEETT,
_ 1 -
* Bayer Cyclo Variable Speed Reducers and Constant Speed 5
yer Ly peed Redu P U_J 771
(Cyclo Speed Reducers) specifications can also be selected.
1E#~FR3K  Standard dimension table
Ak o | ER £y | BRI Gy ko) e ik
— - = rpm B BN | KHO
g (SRiSE BRI TNin) ipp i WiAfBCiLidlh B M RS Tt Light | Bottom
= ol Eullwater: M ace H— .
B oy | powt | 6~60HZ | ‘oo | PiPingmozzles i POt i oullel fymggeg
code
. 2 [mf2 O% (A =2 O (A
Lit ] i kW i rpm Sé:E: SIZfE (A() x)Qﬁﬁl%} 5|{zig EA)) kg
RCJ-0505 : 50 70 31 0.5 ¢ 500 : 600 : 400 : 283 : 215 : 275 :1680: 250 : 280 : 0.4 i15.9~159 100 50%2 - 50 50 360
RCJ-0610: 100 : 127 i 46 0.8 : 600 : 700 : 500 : 320 : 240 : 350 :1938: 300 : 355 : 0.75 i15.9~159 150 50x3 - 80 50 500
RCJ-0620 : 200 : 226 : 76 1.4 ¢ 600 : 700 : 850 : 320 : 240 : 700 :2288: 300 : 500 : 0.75 i15.9~159 150 50%3 - 80 50 600
RCJ-0830 : 300 i 369 : 99 1.8 ¢ 800 ¢ 900 : 800 : 370 i 290 : 600 :2332: 400 : 500 : 1.5 i13.5~135 200 50x3 i 80x1 80 80 760
RCJ-0950 ¢ 500 i 556 i 133 ¢ 2.5 i 900 {1000 : 950 : 395 i 315 i 725 2507 i 450 { 600 : 1.5 i11.7~117 200 50x3 {1 100x1: 100 80 910
RCJ-1080 : 800 : 877 : 186 : 3.6 :1000: 1100:1200: 430 : 340 : 950 :2941: 500 : 600 : 2.2 i11.7~117; 300400 : 50x3 : 100x1: 100 80 1270
RCJ-1210: 1000 : 1131 : 336 : 4.0 :1200: 1350: 1100 495 : 400 : 800 :2923: 600 : 600 : 2.2 :10.3~103; 300x400 : 80x4 : 100x1: 100 80 1740
RCJ-1215: 1500 : 1640 : 451 ¢ 57 11200 : 1350 1550 495 i 400 :1250: 3373 600 : 600 : 2.2 i10.3~103; 300%x400 : 80x4 : 100x1: 100 80 2060
RCJ-1420 : 2000 : 2206 : 539 i 6.7 :1400: 1550 : 1550 555 : 450 :1200: 3609 : 700 : 600 : 3.7 :10.3~103; 300%400 : 100x4 : 150x1: 100 80 2550
RMJ-1630: 3000 : 3586 : 701 : 9.1 11600 : 1750: 2050 670 : 510 : 1250 3824 : 740 :1100: 3.7 i10.3~103; 300x400 : 100x5: 150x1 i 100 100 ¢ 3160
RMJ-1740: 4000 : 4691 : 849 : 11.2 : 1700 : 1850 : 2350: 700 : 535 : 1500: 4237 : 830 : 1100: 5.5 :10.3~103; 300x400 : 100x6 : 1501 : 100 100 3760
RMJ-1850: 5000 : 5726 : 945 i 12.9 : 1800 : 1950 : 2550 750 i 570 : 1650: 4580 : 900 : 1100: 5.5 :8.3~83.3i 300%400 : 100%6 i 200x1: 100 100 ¢ 5100
RMJ-1860: 6000 : 6871 ¢ 1103 ¢ 15.4 { 1800 : 1950 : 3000 : 750 i 570 :2100: 5030 900 : 1100: 5.5 {8.3~83.3: 300%400 : 100x6 i 2001 100 100 i 5700
RMJ-2080: 8000 : 9163 { 1289 18.5 : 2000 2150 ; 3250 : 810 | 620 : 2250: 5936 i 1000 : 1200 7.5 :8.3~83.3 400 100x6 1 200x1 ¢ 100 100 i 7600
RMJ-2210:10000:11417: 1476 ¢ 21.0 : 2200 : 2350 : 3370 875 i 670 : 2270: 6255:1100: 1500: 11 :8.3~83.3 400 100x6 : 200x1 ¢ 100 100 : 9100
RMJ-2312:12000:13614: 1670 i 23.9 i 2300 | 2450 { 3660 : 925 i 695 i 2510 6570 : 1150 : 1675 11 | 7.0~70 400 100%6 : 200x1 ¢ 100 100 : 10000
RMJ-2515:15000:17148: 1859 i 27.6 i 2500 : 2650 : 3910 ¢ 980 i 745 2660 : 6943 i 1250 :1500: 15 | 7.0~70 400 100x6 i 200x1 ¢ 100 125 112200
RMJ-2720:20000:22387: 2234 : 33.4 : 2700 : 2850 : 4360 : 1030 : 795 :3010: 7457 :1350:1500: 22 : 7.0~70 400 100%6 i 200x1: 100 125 115300

ORCJETIITHAEE2,500~10,000LitICDVTHHENTIRETT
@50 L OERENERIFTREE LN £T,
@100L ~-4000LE TORFEKE—FY —([FRAN—bHERD EY,

OIFFFAE20000 L LEICOWTHEEREARE T MARICOVWTIIEH I TERVWEDECLZE L,

OLETHIIFERKEET S ENHNET,
O\ TILYA YV OAERERDB R ETENEBICEDET,
@/ X)L ORFELEOARUT LW ERERIZEAN H B 72O THHK LI,

@The RCJ type can also be manufactured for nominal capacities of 2,500 to 10,000 liters.

@The drive unit of the 50L is a single stage drive stool.

@Reduction gear motors from 100L to 4000L are equipped with skirts.

@®Nominal capacity of 20,000L or more can also be manufactured. Please contact us for specifications.
@The above dimensions are subject to change without notice.

@In the case of a Bayer Cyclo variable speed reducer, the dimensions will change.

@The nozzle smaller than the standard size could be available on request.
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Dimensions Three Blended Agitator

Three Blend RIG#E  THREE BLEND Reactor | 50L~4000L 4000L~20000L
IZ#E{HE  Standard specs
A &
Inner vessel Outer Jacket
BEED FV~0.2 MPaG | 039  MPaG
Design pressure
BEANBY REE1200kg/m HEEE:1100cp
Expected contents | Liquid density: 1200 kg/m3 Viscosity: 100cp e =
B EhH - SR 1 YN—9E—F 51 U OFRE " & >
Electric motors/speed reducers Cyclo speed reducer with inverter motor * » -4 N
g3 RS12—)L —— -
Shaft seal Dry seal
MO TILY A & ORI ZREt, —EF (U1 & OREE) Otk . = o2 o
LERETRETY
* Bayer Cyclo Variable Speed Reducers and Constant Speed 4 1 C dE' tj-_
(Cyclo Speed Reducers) specifications can also be selected. ® \ ;;]/g L
| — L
IE#E~F3RE R Standard dimension table
L P o Ty | EEBC iy Rk EE
— — —~ rpm B B0 | KHO
mp sEismiER BTN oyl wiA B ciLidln B M PP T Light | Bottom ;gfi
EE ] vy v e | g0z | TV pipingnozztes | port | outlet
code
. : O O (A 2 O (A
Lit m mm kW i rpm sé? SIZfEi(A() 2(’;1?;(% $|TZ:;_§ $A>) kg
RCJ-0505 : 50 70 31 0.5 : 500 i 600 : 400 i 283 i 215 { 275 {1680 250 i 280 : 0.4 :13.5~135 100 50%2 - 50 50 360
RCJ-0670: 100 : 127 : 46 : 0.8 : 600 : 700 : 500 : 320 : 240 : 350 :1938: 300 : 355 : 0.75 i13.5~135 150 50%3 - 80 50 510
RCJ-0620 ; 200 : 226 : 76 1.4 1 600 { 700 ; 850 : 320 : 240 : 700 :2288: 300 : 500 : 0.75 :13.5~135 150 503 - 80 50 600
RCJ-0830 : 300 : 369 : 99 1.8 : 800 : 900 : 800 : 370 : 290 : 600 :2332: 400 : 500 : 1.5 i11.7~117 200 50%x3 i 80x1 80 80 760
RCJ-0950 : 500 : 556 : 133 i 2.5 : 900 ;1000 950 i 395 i 315 ; 725 : 2507 450 { 600 ; 1.5 :10.3~103 200 50%3 i 100x1: 100 80 920
RCJ-1080 ; 800 : 877 : 186 i 3.6 :1000: 1100 : 1200: 430 : 340 i 950 :2941: 500 : 600 ; 2.2 :10.3~7103; 300x400 ; 50x3 :100x1: 100 80 1270
RCJ-1210; 1000 : 1131 : 336 : 4.0 ;1200 ;1350 : 1100 495 : 400 ; 800 : 2923 600 : 600 ; 2.2 :8.3~83.3; 300x400 : 80x4 : 100x1: 100 80 1750
RCJ-1215 ; 1500 ; 1640 : 451 5.7 11200 : 1350 1550 ; 495 : 400 : 1250 3373 : 600 ; 600 : 2.2 :8.3~83.3: 300%400 ; 80x4 : 100x1: 100 80 2070
RCJ-1420 ; 2000 ; 2206 : 539 : 6.7 : 1400 : 1550 : 1550 i 555 : 450 ;1200 : 3609 : 700 : 600 ; 3.7 :8.3~83.3; 300x400 : 100x4 : 1501 : 100 80 2570
RCJ-1630 ; 3000 ; 3250 : 672 i 8.6 :1600: 1750 1750 625 : 510 ; 1350 3882 800 : 1100 3.7 : 7.0~70 i 300x400 : 100x5: 150x1: 100 100 @ 3360
RCJ-1740 ; 4000 ; 4218 : 809 : 10.6 ; 1700 ; 1850 : 2000 ; 650 : 535 i 1575:4260: 850 :1100: 5.5 ! 7.0~70 400 100x6 ¢ 150%1: 100 100 : 4000
RMJ-1850; 5000 ; 5726 : 945 i 12.9 : 1800 ; 1950 : 2550 ; 750 i 570 : 1650 4580 900 : 1100 5.5 i 7.0~70 i 300x400 : 100x6 ; 2001 : 100 100 : 5100
RMJ-1860; 6000 ; 6871 : 1103 i 15.4 : 1800 ; 1950 : 3000 ; 750 i 570 ;2100 5030 900 : 1100 5.5 : 7.0~70 i 300x400 : 100%6 ; 2001 : 100 100 : 5700
RMJ-2080: 8000 : 9163 : 1289 i 18.5 : 2000 ; 2150 : 3250 : 810 i 620 : 2250 5936 1000 1200: 7.5 : 7.0~70 i 300x400 : 100%6 ; 200x1: 100 100 | 7640
RMJ-2210:10000:11417: 1476 ¢ 21.0 ; 2200 ; 2350 : 3370 ; 875 : 670 ;2270 6295: 1100 1500 11 : 6.0~60 400 100x6 : 2001 : 100 100 ¢ 9200
RMJ-2312:12000:13614; 1670 ; 23.9 : 2300 : 2450 : 3660 ; 925 i 695 : 2510 6618 ; 1150 : 1675 11 i 6.0~60 400 100x6 § 200%1 ¢ 100 100 10200
RMJ-2515 :15000:17148: 1859 ; 27.6 : 2500 : 2650 : 3910 ; 980 : 745 : 2660 : 6943 ; 1250 : 1500 : 15 i 6.0~60 400 100x6 ; 2001 ¢ 100 125 112320
RMJ-2720:20000:22387: 2234 : 33.4 : 2700 : 2850 : 4360 : 1030 : 795 : 3010 7540 : 1350 : 1500 ! 22 ! 5.0~50 400 100x6 i 200%1 ¢ 100 125 {15500

@3000L.4000LIFRC)EDHTHOMIGEMRN £,
ORCJETIIMEHAE2,500~10,000LitI[CDOVWTHEENTTRETT .

@50 L DEREERIFTREAE LD FT,

@100L~3000LE CORERE—Y —FRA—MMIERD £,
OIFFEE20000 L U EICOVWTHRETRETT ARICOVWTIEEGHETERVWEHELLZS W,
OLETEHEEIFERKEETEIENHNET,

O\ TILY A VO EREEDBEETENEBICED£T,

@/ X)LORIFFELEORUT EHBARABAENH SO THK LI,
@3000L and 4000L are available only in RCJ type.

@The RCJ type can also be manufactured for nominal capacities of 2,500 to 10,000 liters.

@The drive unit of the 50L is a single stage drive stool.

@Reduction gear motors from 100L to 3000L are equipped with skirts.

@Nominal capacity of 20,000L or more can also be manufactured. Please contact us for specifications.
@The above dimensions are subject to change without notice.

@In the case of a Bayer Cyclo variable speed reducer, the dimensions will change.
@The nozzle smaller than the standard size could be available on request.
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Dimensions MAXBLEND®

VSARSAZVIIVIRT LY R BEE  100L~10000Lit 12000~20000Lit
N Glass-lined MAXBLEND® Reactor |
IZ#EHE  Standard specs ;
I
A & N &
Inner vessel Outer Jacket
Do tBtEET FV~02 MPaG | 039  MPaG }
esign pressure i
BEABTY REEE 1 1200kg/m #5E:100cp
Expected contents | Liquid density: 1200 kg/m3 Viscosity: 100cp -
P AYN—5E— S YA 7 DR B i )
Electric motors/speed reducers Cyclo speed reducer with inverter motor * | < }
E] RS12—L - v | W m |
Shaft seal Dry seal o1 ==l== | it il
— \ e o2 01001 | = Wulub; |
KNATIVY A 0 OAEREE, —F&E (V4 0 QREE) Otk T =l =N or iNAINNI ||
LRIRGTRETT, Qai00i | i
* Bayer Cyclo Variable Speed Reducers and Constant Speed iy j i :
(Cyclo Speed Reducers) specifications can also be selected. \\\J
v — S5
YYIRTLY RO JMEREWIN T O A () EOEBREOT TRET S
HEDTY,
The Glass Lining MAXBLEND® Reactor was jointly developed by NGK Chemtek Corporation and
Sumitomo Heavy Industries, Ltd.
tZ#E~Fi(3R Standard dimension table
AR | ok | AME s _ EE N Rik=IL
W; P 1] - ] £ 'pm Hand hole EE% BEAO EH0 E&
BB oo iratate] o oot 1 D1 1D21 H B A B CH LR D TVE—Il SN ehport] Botom Lmgg
BBy | cmady | apaiy | 1 Motarponer |~ g0Hz | Piping nozzles Ui
code
; : O O (A 2 O (A
Lit (g i kw (P Sz izt (;S) x)oii(tﬁ SIzE EA)) ke
GLMB-0005: 50 7 33 0.5 i 450 { 550 : 485 i 273 i 205 : 370 {1931 300 0.4 13.5~135 80 50%2 50 50 365
GLMB-001: 100 : 120 : 49 : 0.8 : 500 : 600 : 650 : 283 i 215 : 525 i 2106 : 360 0.75 1 13.5~135 100 50%2 50 50 455
GLMB-002: 200 i 226 : 76 1.4 1 600 i 700 : 850 i 320 : 240 : 700 :2343: 500 0.75 1 11.7~117 150 50%2 80x1 80 50 610
GLMB-003: 300 i 339 : 98 1.8 1 700 { 800 : 940 i 345 i 265 i 765 {2503 500 1.5 1.7~117 150 50%2 80x1 80 50 720
GLMB-005: 500 { 549 : 139 i 2.7 | 800 i 900 : 1160 380 : 290 : 960 : 2918 | 600 1.5 10.3~103 200 50x3 80x1 80 80 1010
GLMB-010: 1000 : 1080 : 221 : 4.4 :1000: 1100 : 1460 : 430 : 340 :1210: 3273 : 600 1.5 8.3-83 300x400 : 50x2 100%1 100 80 1450
GLMB-015: 1500 : 1616 : 445 i 5.6 i 1200: 1350 : 1530 495 : 400 : 1230 : 3462 : 600 2.2 7~70 300400 i 80x3 i 100x1 100 80 2200
GLMB-020: 2000 : 2144 ¢ 542 : 6.9 1300 1450:1725: 530 i 425 i 1400 : 3855: 600 37 7~70 300x400 : 80x3 i 100x1 100 80 2735
GLMB-030: 3000 i 3223} 686 : 9.0 i 1500 : 1650 : 1950 600 : 475 i 1575 4150 i 600 37 6~60.3 300x400 : 100%3 i 150%1 100 80 3670
GLMB-040: 4000 : 4340 : 828 : 10.9 : 1700 : 1850 : 2055 650 : 545 : 1630 : 4445: 700 5.5 6~60.3 400 1005 & 150%1 100 100 4510
GLMB-050: 5000 : 5392: 938 i 12.7 i 1800 : 1950 : 2270 680 : 570 : 1820 : 4690 : 800 5.5 6~60.3 400 100%x5 & 1501 100 100 5605
GLMB-060: 6000 : 6706 : 1039 ¢ 14.8 : 1900 i 2050 i 2525 735 i 595 i 2050 : 5000 : 800 5.5 5-50 400 100%4 { 200%1 100 100 7035
GLMB-080: 8000 : 9000 : 1298 : 18.3 : 2100 i 2250 : 2775 785 i 645 i 2250 5939 i 800 7.5 5-50 400 100%4 { 200%1 100 100 8840
GLMB-100: 10000:11081: 1500 : 21.4 : 2200 : 2350 : 3100 810 : 670 : 2550 6528 : 1000 m 5-50 400 100%4 ¢ 200%1 100 100 10340
GLMB-120:12000: 136141 1667 i 23.9 : 2300 : 2450 : 3660 : 955 i 695 ! 2510 6648 | 1500 " 5-50 300%400 ¢ 100x6 : 200x1 100 125 111115
GLMB-150: 15000: 17875 1891 ¢ 27.7 i 2600 i 2750 : 3800 : 1060 : 770 : 2500 : 7039 : 1500 1l 4.1-41 300%400 : 100x6 i 200x1 100 125 114310
GLMB-200:20000:23162: 2250 i 32.2 : 2900 i 3050 : 3990 i 1145 | 845 : 2540 : 7336 i 1750 15 4.1-41 400 100%6 i 200%1 100 125 117100

OIFEE20000 L U EICOWTHEETRETT ARICOVWTIEEGHETERVWELELLZS W,

OLETABFERCEET DB ET,
O\ TILY A 4 OAEHEROBEFTENEEICAD £ T,

@/ X)LORFFELEOERUT EHBARERIBENH SO THHKI IV,

@Nominal capacity of 20,000L or more can also be manufactured. Please contact us for specifications.

@The above dimensions are subject to change without notice.
@In the case of a Bayer Cyclo variable speed reducer, the dimensions will change.
@The nozzle smaller than the standard size could be available on request.

MBS
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Glass Lining Storage Tank (CC Type CM Type)

Dimensions

1Z#{H%  Standard specs

CMZEY

R &
Inner vessel T ,4&,114%
BEHE S 0.1MPaG i R
Design pressure o
BEhRE 100"
Design ter;'lp;ature 0~100°C E
SEIRFZAR 10%m%Y s Ml
Mirror plate shape 10% dish-shaped H
HIN—=FR M7Y-70% mEY
Cover shape Plate type, 10% plate type TL L
TL b
+H+ | ~— z_/1
ZAE<fiE3R  Standard dimension table
p =] =1 - HN—=FIR(E500L £ THMBE LD, 800L 1B
i ok | PEE O D0 ) s} N FTL R EHO =e o 0 Hﬂ% o <
TS wE | g | Innervessell " in Height Hand hole I £ 10%MBEIRE AN £
Eo | ol | rutaer | TS ((FlangetoTL)! gt gyf—)) | o 2 LRONAT weight | @YHARICEBMOAVARICOVWTEEHLADEL
Product capacity capacity D1 S H Manhole ping 7'-_“ g o
d 2 S - _ N
- Lit - OF  OEWXEROEW o | OLRTERFELCEETDCLABNET,
_ O by MEELBUEITHETT
CC-0505 ;: 50 72 ZOO 305 400 80 50%5 50 180 O AIORGELORMUT LN AEAREANRH D
CC-0610 ; 100 : 130 00 385 500 100 50%5 50 250 FOTHK T,
CC-0615 ; 150 : 187 600 585 700 100 50%x5 50 280
CC-0620 : 200 229 600 735 850 100 50%5 50 300 @The cover shape up to 500L is dish-shaped, and from 800L, 10% dish-
shaped heads plate is used.
CC-0830 300 375 800 645 800 150 50%x5 50 400 @Please contact us for capacities not listed in the dimensional table.
@The ab di i bject to ch ithout notice.
CC-0950 | 500 | 565 i 900 775 950 200 50%5 S0 520 | e e o spiec| 10 change without notice
CC-1080 : 800 888 1000 1005 1200 300 %400 50x6 80 650 @The nozzle smaller than the standard size could be available on
CC1710 § 1000 § 1115 | 1100 i 1035 1250 | 300400 806 80 i 740 request
CC-1215 : 1500 : 1658 : 1200 1315 1550 300%400 80%x6 80 :1080
CM-1320 : 2000 ; 2272 : 1300 1350 1850 300 %400 80%6 80 : 1000
CM-1530 : 3000 : 3354 : 1500 1520 2100 300x400 80x6 80 : 1500
CM-1740 : 4000 : 4468 : 1700 1540 2200 400 80x6 80 : 1800
CM-1850 : 5000 : 5607 : 1800 1750 2450 400 100x6 100 : 2100
CM-1860 : 6000 : 6625 : 1800 2150 2850 400 100x6 100 : 2350
CM-2080 : 8000 ; 8872 ; 2000 2320 3100 400 100x6 100 : 2800
CM-2210 :10000:11041: 2200 2350 3200 450 100x6 100 : 3600
CM-2515 :15000:16493: 2500 2730 3700 450 100x6 100 : 4800
CM-2720 :20000:21931: 2700 3150 4200 450 100x6 100 : 6850
CM-2925 :25000:27417: 2900 3420 4550 500 100x6 100 : 9050
CM-3130 :30000:33068: 3100 3600 4800 500 100x 6 100 :10150
*‘EE #:ﬁﬁ (*ﬁﬂ ﬁ*ﬁ) Glass Lining Horizontal Tank (Type CH)
— . .
ba S y/ AR =] Dimensions
1Z#E<FR3R Standard dimension table CHA
W | owk | wEE | BT 2R ‘
FErTs gé giﬁ Inner vessel (T'}-l{.eig.lr-;tl-') (?ver-ahll IVik=Il /EE';‘ETL 2 Iﬂ*& m TR R PR PR .
&= Nominal il b PR E (@ ;e Manhole o 2 Weight _l e
BES L e T A i iping nozzles A NH i
code 3
. og O&(A) x 82
Lit iy SIZE SizEx Quantity | KB D
CH-1320 ; 2000 2227 1300 1350 1850 400 80%x6 1100 NH ‘
CH-1330 ; 3000 3089 1300 2000 2500 400 80x6 1550 |
CH-1440 : 4000 4099 1400 2310 2850 400 80x7 1880 S+ : -
CH-1550 : 5000 5121 1500 2520 3100 400 80x7 2200 I.;.I’T'L'
CH-1660 : 6000 6199 1600 2680 3300 400 80x7 2400 S
CH-1880 : 8000 8152 1800 2750 3450 400 100x 7 3000 L
CH-1910 : 10000 : 10175 ; 1900 3110 3850 450 100x 7 3500
CH-2215 : 15000 : 15412 ; 2200 3500 4350 450 100x 8 5900
CH-2420 : 20000 : 20470 : 2400 3920 4850 450 100x 8 7100
CH-2625 : 25000 : 25459 | 2600 4140 5150 450 100x 8 9300
CH-2830 ; 30000 : 30576 | 2800 4260 5350 500 100x 8 10400
O TERICEHDAVWAREBICOVWTEBHALEDELET L,

oL

ETEEIFERSEET B EAHNET,

@CH-1320(2000L) DY VR —ILAN—(SFEPRE LN F T
@/ )L AORSFELEORUT LWL HERIBZENH DO THHKIZEI LV,
@Please contact us for capacities not listed in the dimensional table.
@The above dimensions are subject to change without notice.

@The manhole cover of CH-1320 (2000L) is installed on the mirror.
@The nozzle smaller than the standard size could be available on request.
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21 Condenser
Z#EHE  Standard specs
7t 24 A—714UT 1l
Process side Utility side
BEHED l 0.1 MPaG ‘ 0.29 MPaG
Design pressure
K-10~K-30%¢ K-40~K-150%¢ K-200%¢
L1 . ‘
‘ ) @ EJ. I I %
[ e N T M FE A
o =
+////L4" , |D4|D3|D2!D1 | ) b1 -
A = | o = p2 ||l
‘{ N T
+ \\\9\\\ s A% D1 D3
_._jji_,. D2 D4
L2 B L1 D3
L2 L1
Tu ] 2o L2
=
t:,i: Z% =¥ . -
1 D1 'T' 'T' N \_/ ¢
P <I=J D2 L‘l B h — B
B
D4 A
j B
[
Q==
E N~ v
X
=M=
1Z#<FR3K Standard dimension table
{REVETE R <+
- Heat Transfer Area Diameter - =8
= 2] 24 B ESAO! BREO (AERS SMERS | Weight
p%du?c( Inside Outside Total D1 D2 b3 D4 A B L1 L2
code
m mm (A) mm kg
K-10 0.7 0.4 1.1 200 250 300 412 50 50 800 440 285
K-15 1.0 0.7 1.7 200 250 300 412 50 50 1100 740 360
K-20 1.3 1.0 2.3 300 350 400 512 50 50 1150 790 505
K-30 1.9 1.6 3.5 300 400 500 612 80 80 1400 1000 725
K-40 2.3 1.9 4.2 400 500 600 700 100 100 1350 1030 780
K-50 2.8 2.4 5.2 500 600 700 800 100 100 1400 1080 955
K-60 3.4 2.9 6.3 600 700 800 900 100 100 1450 1130 1160
K-80 4.4 3.9 8.3 700 800 900 1000 100 100 1650 1330 1560
K-100 5.3 4.5 9.8 800 900 1000 1100 150 150 1750 1395 2065
K-120 6.4 5.5 11.9 900 1000 1100 1200 150 150 1900 1530 2450
K-150 8.0 7.0 15.0 1000 1100 1200 1350 150 150 2150 1805 3420
K-200 11.6 9.0 20.5 1200 1300 1400 1550 200 200 2600 2040 5750

O TERICEHDBVWEREIC DLW TESHLAEDELEET W,
@ LETEEFERKEETH_ENHNET,
OK-10~30(3HEEY, it K-40~200(3#tB & D £,

@Please inquire about capacity not listed in the size chart.
@The above dimensions are subject to change without notice.
@K-10 to 30 are horizontal and vertical, and K-40 to 200 are vertical.

mi

A%
|

MBS
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*%ﬁ#iﬁﬁ ( : — jJ )L P 5 'f -\—' _) Dimensions Conical Dryer

IE#{t#k  Standard specs ‘Jg,
I
W & | 5 &
Inner vessel Outer Jacket
= C
BEE Bk ‘ FV~0.1 MPaG ‘ 0.39 MPaG /
esign pressure /
i /
L D
H1 II»
H2
N
| $ )
iz \
% . " Lew
st IEX¥E<FA3R  Standard dimension table
&
= s i G oc iR AE %ﬁﬁ? -
e MR | Ak Ei?( |m#E | AR Tl B BTS¢ =2
Fs BE | AR fHiA tr'a—'::fzer Ocuatsr medium ! Power rpm Outline
Prod’jcl NE e il @ A B M N H2 H1 LxXW C cah:i;;lor:{uut/ Weight
code
Lit m2 i Lit mm Ez% E;% KW rpm kg
CRD-0601: 150 : 151 90 1.0 51 1 600 : 350 : 445 : 400 : 200 : 900 :1420: 1720 x 700 : 25A : 25A-25A : 0.75 2.4-23 1200
CRD-0803: 300 : 352 ! 180 : 2.1 106 | 800 : 500 : 600 : 400 : 200 :1400:2070: 2250 x 1200 : 40A : 40A-40A | 1.5 1.4-13 1600
CRD-1005: 500 : 613 : 300 : 3.2 i 243 : 100 ; 605 : 705 : 400 : 200 :1500:2275: 2500 x 1300 : 40A : 40A-40A : 1.5 1.4-13 2400
CRD-1210: 1000 { 1081 { 600 4.8 353 11200 765 | 865 i 400 : 200 :1600:2535: 3000 x 1400 : 65A | 50A-50A | 2.2 1.1-~10 4100
CRD-1415: 1500 : 1641 : 900 : 6.4 i 464 :1400: 865 : 990 : 450 : 200 :1760:2796: 3220 x 1700 | 65A i 50A-50A : 3.7 1.1-~10 4500
CRD-1520: 2000 : 2011 : 1200 : 7.4 : 534 :1500: 935 {1060 450 : 200 :1850:2956: 3330 x 1700 | 65A i 50A-50A : 3.7 1.1-~10 5800
CRD-1830: 3000 : 3212 : 1800 i 10.3 | 714 :1800:1100:1225: 450 : 200 :2050:3327: 3800 x 2000 : 80A i 50A-50A | 5.5 1.1-10 6000
Q@ TERICEHDBRVWARIIOVWTEBSHWVWEDELZE W, :Please inquire about capacity not listed in the size chart.
Th tion tub lso b d -rotating t .
O3 E(FHEH & A TORIGEL AR TT @The above dimensions are subject to change without notice.

QLR TARFERCEET 5 HANHET,

ll&§ I % Suction tube

REIBCREER EEHEIADBELH D . LA EEERD There are two types of suction tubes, fixed type and rotary type, and the

LEEDH60%. HENXHLEEDHL0%ICHED £, filling volume is about 60% of the total volume for the fixed type and about

#E@N XIREIE EREN—HEICEET D70, BBEFEIC 40% of the total volume for the co-rotating type.

LBAVIIDRENHD EFEA. In the co-rotating type, the suction tube and main body rotate together, thus
contamination due to sliding wear does not occur.

| EEXS|E Fixed suction tube | | HEHXIK5|E  Co-rotating suction tube |

H JRAWTyva ” JRWTyva

KGLENES B, 5 BEREEICEL TLRMEIRETIDO TERVEDbECZETW
*We can also manufacture GL pressurized filters and filter dryers, so please contact us

25
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725vaniLy

"3 ( E’ < 7 5 v :/ o I\“}Lj\(_lé.l_i 5%7 5 v :/ :L/“)Lj‘)Flush Valve (High cleanability Flush Valve)
BT L BEZBA=75y>anILT

Easy to handle, flush valve with features

Flush valve

€522))

@RI L=y MEET. RILIAE, Fv F2EED B 21T THEREE
@1= v FAKEWT, T v 7. HREEER
OHFHHXDNO— X (IBMA M TRBDFEHEIRE
OFER/\L T EHRHODUEA R UG THRICEH T4

[Features]

@The part that comes into contact with liquid has a unit structure and can be disassembled
simply by loosening 1 bolt and 2 nuts

@®Wash the whole unit to improve cleanability and shorten cleaning time

@Newly developed bellows are highly durable and takes less trouble of replacement

@Since the position of the discharge port is the same as the existing valve, it can be easily
updated

FE5< BTy ¥a/nNLT Manualtype easy flash valve

WIS BIEH

FH Manual Automatic reverse acting  Automatic double acting

] A B C D E £
e nn nn nn nm nm kg
50-40 361 20 109 101 99 8
80-50 414 25 323 111 87 12
100-80 499 25 388 139 113 19

BENEES< <7y ¥ a/NLT  Easy flush valve with automatic reverse operation

5 A B C D E B2
R nm nm nm nm nm kg
50-40 495 20 405 101 99 15
80-50 559 25 468 111 87 23
100-80 637 25 526 139 113 37

BEEEHS< <77y a/NL7 Automatic double acting easy flash valve

A B C D B B8
P nm nm nm nm nm kg
50-40 412 20 322 101 99 9
80-50 451 25 360 111 87 16
100-80 517 25 406 139 113 23

7“5 > FQ‘f 7° Standard type
FE - 5F
@FHtE. RIKIZISSASAZVIE, REZPTFERETY,

Ot Y — [t ZEXLATAE

Manual/Automatic

F& Manual

| ()

i

g

HEE

BEIEE

Automatic reverse acting  Automatic double acting

R

@The valve rod and plug are made of glass lining, and the seat is made of PTFE. A A <
i “ SHaw
@Sensor can be equipped. | . %‘
I | 1 i
FE/NILT (Y Z ¥ R) Manual valve (grand) ‘ —
] A B [4 D E E= =
W nn nn nn nn nm kg o
50-40 346 33 279 101 99 8 9 )
80-50 393 31 327 111 87 11
100-80 499 56 421 139 113 17
125-100 745 85 670 193 162 50
BENE(EEN/NLT ('S5 K)  Automatic reverse acting valve (grand) BEMEEEN/NLT (Y5 R)  Automatic double acting valve (grand)
A B C D E = : A B C D E BE
R nm nm nm nm nm kg P nm nm nm nm nm kg
50-40 636 33 569 101 99 21 50-40 518 33 452 101 99 15
80-50 700 33 634 111 87 30 80-50 556 33 490 111 87 19
100-80 885 58 807 139 113 47 100-80 682 58 603 139 113 27
125-100 1174 85 1090 193 162 89 125-100 908 85 824 193 162 55




NO—=ZX% A 7 Bselowstype
FH - BF
@FEH Y —)LEICRO—XFA,
OPTFERV/Sy ¥ ¥ — L&A,

Ot Y —[EEXMLATEE

Manual/Automatic

@Bellows is used for the valve rod shaft seal.
@Equipped with a PTFE V-packing seal to prevent immediate loss of use in the event of bellows breakage

@®Sensor ca

n be equipped

FE/N\ILT(RO—X) Manual valbe(bellows)

A B C D E =
R mm nm nm nm nm kg
80-50 532 35 447 145 131 21
100-80 556 35 464 167 141 26

BEHEE/NIL T (RO—X)

Automatic reverse action valbe (bellows)

A B C D E B8
Wi nm nm nm nm mm kg
80-50 900 35 815 145 131 48
100-80 924 35 832 167 141 53

BEEFEE/NILT (RO—X)

Automatic double act

ing valbe (bellows)

F# Manual

EAEED

HIEE

Automatic reverse acting  Automatic double acting
B[ [

A B C D E EE
R mm nm nm nm mm kg
80-50 697 35 612 145 131 29
100-80 721 35 629 167 141 34
(4]
EA FV~0.69MPaG XREASTadiHZEFV~0.5MPaG
BE —20~150°C
o Fi& FCDS/GL400(%)
Einid GL400(FH/H) NS-GL NF-GL NC-GL NS+NC-GL
(Z1v+v7]

EBAREFH - BB Y —EEVHOBREOERENVI -3y

REREBIIGL-Tan BN TEET

FH L
B Y142 BIEE HAFE
Y-ty —& H—EtH—1ft Y-ty —& Y-ty —ft Y- o —& H—EtH—1ft
50A x 40A HFX-50 HFX-50-T HFXW-50-L HFXW-50-LT HFXS-50-(H) L HFXS-50-(H)LT
B<BL 80A x 50A HFX-80 HFX-80-T HFXW-80-L HFXW-80-LT HFXS-80-(H) L HFXS-80-(H) LT
T100A x 80A HFX-100 HFX-100-T HFXW-100-L HFXW-100-LT HFXS-100-(H) L HFXS-100-(H) LT
° FE CLL
B Y12 BIEE HAEE
Y—ELUY—& Y-ty —f Y- Y —& Y—H—1ft Y- Yo —& Y—tLH—ft
50A X 40A HF-50 HF-50R-T HFW-50-L HFW-50-LT HFS-50-L HFS-50R-LT
. 80A X 50A HF-80 HF-80R-T HFW-80-L HFW-80-LT HFS-80-L HFS-80R-LT
777K T00A x 80A HF-100 HF-100R-T HFW-100-L HFW-100-LT HFS-100-L HFS-100R-LT
125A x 100A HF-125 HF-125R-T HFW-125-L HFW-125-LT HFS-125-L HFS-125-LT
3 FE CLL
S Y12 BIEE HAEE
Y—EtVY9—8 | Y—FLVY-—f{ | ¥ —FCVYV—8 | Y—FELVY-—f{ | ¥ —FLVY-—E& Y-ty —f
E— 80A X 50A HFB-80 HFB-80-T HFBW-80-L HFBW-80-LT HFBS-80-L HFBS-80-LT
100A x 80A HFB-100 HFB-100-T HFBW-100-L HFBW-100-LT HFBS-100-L HFBS-100-LT

- ON H

NNESHATARCN I
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Shaft sealing device

RS54 —IL pryseal

BEMIIPTFERGRE LS I Vv I/ERREDEAEHEIRETY, BEN Y Y FILTHER, BHKIPTREDZOHA VT

FYRTYY—THERTEET,

The standard sliding part is a combination of a PTFE rotating ring and a ceramic stationaly ring. The simple structure requires no
lubricating oil or cooling water and is maintenance-free.

79 )IHN—

Acrylic Cover
vIVEVTIVY

Clamping Ring
2RIV VT—F

Spring Retainer
El#xE  Bellows

EEZE Mating Ring

RETESD

ERERRE

0.7kpa(abs) ~0.2MpaG

-30~175

YTILRS1Y—)

Double Dry seal

FTIWRSAY—ILERSAV—IILBE2BEREAL. FTIANZ ALY —IILOFHEED LEREY —ILBEO#HEEE
TYo ABADTALIFRAD) =0 &MA, AEAD) — I BEIXBERBRERBTH D70, RFICEDATERL’H

nEEA

The double dry seal is a shaft sealing device with a gas seal structure that uses two dry seal parts and makes use of the characteristics of
double mechanical seals. Process gas leak to the outside are suppressed, and since internal leaks are gases such as air or nitrogen, there

is no internal contamination from liquids.

FAINT—IL

Oil Seal

~R7)vY Bearing

~R7Y vy Bearing

FAILT—IL

Oil Sealx
EEE& Mating Ring

[El#53  Seal Ring

E#E  Seal Ring

=

EEZ Mating Ring

BRETEN ERERRE
0.7kpa(abs) ~0.3MpaG -30~175




4
Em iq;.klﬁ Shaft sealing device

9‘7‘}l¢)( jj — jJ JLLS,— ) Double mechanical seal

FTNANZAINY—ILEF, DY —ILEERMARICENSE - BEE - SEEGAICENHEEZRELET,
Compared to other seals, double mechanical seals have superior durability and exhibit excellent performance for high pressure, high
vacuum, and high-speed rotation.

mE2>2
HERICN2HRR Y NEDFAEES
EMAMERZE S —ILRY 7 AR
BT DHETT,

F4I)L>—)L Oil Seal

Pressurized tank
Pressurized oil is supplied into the

~R71)vYJ Bearing

|
! seal box by adding a predetermined A
! RFPYVY Bearing pressure from an N2 gas cylinder to i
| the oil tank.
i F4IIL¥—IL Oil Seal
1 EEE Mating Ring
1 ¥R Seal Ring
=3 { 7
| L Ly yv—21=vyh
\ Ul @R sealring - R T E B -
1 . | == matingRing REBEEDV /Y LR
| 1 ZU. EEDHRE (i) % :
i ‘ —EEY—ILRY I ARITE
‘ | NEEARLET,
@ Pressure Uplt N —T:ﬁ ~
A compact unit consisting of }
HEEH EREREE an oil tank, pump, pressure 3.1. :‘% I{"'—’ 11
5 control valve, cooler, etc., is i
FV~0.98MpaG -30~%230 used to deliver a fixed amount
¥200°CEBABBRIB Ly vy —21Zy bER of sealed liquid (oil) at a
predetermined pressure into
the seal box for circulation $ \_|_

and cooling.

WF§E7“5 y F:/—)L WF type ground seal
SRRy FVICEBY—IEETS, —RBERE LT, FASNET,

It has a seal structure using grand packing. It is generally used for normal pressure.

75vY Frange

‘ 75V RMZ  Follower
I
i ‘ 7' R/ *>  Grand Packing
I S
2974 vRyo X Stuffing Box
T AHIKEO  Water Outlet

AHIKAO  Water Inlet
= GLUY% GLring
L
| T
T
et

HAR7 vk Gasket

J e N
——/ o~
T N~ —
BREtED ERIEFHRE
10kpa(abs) ~0.05MpaG ~230

6355

XY —ILBORAPEBHOIV Y IORENRICLRZBRE VY- VETRKEENL/ YAVI I R I—ILORMDBEVWE ZSWETO T THEHHKT
T,

[Note] *If you are concerned about the mixing of sealing liquid or the occurrence of contamination on the sliding part, please contact us

as we also handle non-contact seals, which have a great advantage in terms of cleaning.

—CoFrNN H

ikt

30



IYR—=ILHIN—

Manhole cover

5 <5< TYii—JL RAKURAKU manhole

ISV TR ol OV VY TEBENBRIOEELES TY,
AHRT v FEAGREAREENTE
BERRDENDIADAEETT,

With less number of clamps and the design without O-ring
grooves making cleaning easy.

There is no need for troublesome gasket adjustment work.
Can be assembled to an existing reactor.

<
4
&
|
1%
A
II\
[fE#%]
L2 F.V.~0.2MPa
ressuring
ke -20~150°C
emperatures
BEYLX
Prodiict sivn 300x400 ¢400 ¢450
% B8 K& ATV LM
Material Carbon steel, stainless steel
BRAER —E.ZECESE
Applicable laws First and Second class pressure vessel code, fire law

D499 95T ii—)L Qauickclamp manhole

TER T BRI O RIB AR A2 HEA AT BE
NY RILVRIEDH T, MO - A IRAET,

Compared to the conventional method, opening, and closing time can be drastically

shortened.

Tightening and opening can be performed by simply operating the handle.

i F.V.~0.2MPa
ressuring
b -20~150°C
emperatures
BRYI X
Product size 300400 ¢400
t & K& ZT VL R
Material Carbon steel, stainless steel
BHER SEBTE
Applicable laws Fire law
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TEF

Safety valve

[1 &/ Features]

[2 1#E/ Performance]

MREEAE

BARE, BRWPITIRZA VTR ERKRT
ZAVNILTTARIICEDBREDBVHRIC
EATHZENTEET,

Corrosion resistance is perfect

Glass-lined wetted parts and special Teflon valve
discs enable use with highly corrosive gases.

R2ICHERD

BENBRAEDIZOWE LR ICHEBEND R
ADL, BREARCEES R4 &2 DEBX R
NEBENET,

Safe to use

The sealed structure prevents gas from flowing into
the valve operating chamber when blowing out,
and all hazardous or toxic gases can be sent to the
treatment facility.

HeEL+2

—I)LEF. WMEMESNBSKRT 70
YINIWITTFARVETSRASAZ Y TEH
EDEAZEDEICEDENEEEERE
LEY

Fully functional

The sealing part is a combination of a
special Teflon valve disc polished on both
sides and a glass-lined valve seat, which
provides excellent operability.

AVFFIRT)—
BNEMREICLDEOESBREEZEHF DK
BIRGEICHRBREOORPIMI AR Y
NEITES,

Maintenance Free

Excellent corrosion resistance eliminates
corrosion worries and replacements
compared to other metal safety valves and
rupture plates.

BA{i7 : MpaG unit: MpaG

5 Structure

1 Frvr
Caps

> | AvoFvhk
Lock nut

3 AEERIL

Adjustment bolt

R LEA RTHEA HEE
Blowing pressure Downdraft pressure Tolerance
0.2 0.05 +0.02

0.3 0.05 +0.02

0.5 0.05 +0.025

[3@EAES-REHE/ Applicable pressure and temperature range]

1
MPaG

80%100

25%40

® E%' 2 | 27U TR —
Spring holder
® 9 T ) 5 2_7')\/7“
( T - Springs
@ ‘ 6 2EVRIL
dlil 1h Spindles
\ 7 | Kvzuh
h onnet
i e
® o o | ot
3 O—RRILY—
@ 6 ‘ ﬁ 9 I;:llawshol;{r 4
o~ NILTF12Y
6 ‘ ﬁ 10 Valvedisz_
® ! 1| A
@ ‘ Main body
| FrEE
H €g ‘ g 12 \7l1a-lveseal
a l j}
—
® / |
©)
A | | Ip2
v |
@ ﬁ ! h
J |
\
D1 |
L
[6 £Z~Fi%/ Main Dimensions] B{I:kg/h unit:kg/h
Es*gnation H h L Y7 |RELERA| EE (k%)
Lift BlowingareaA | Weight (kg)
D1xD2
25x40 384 118 101 157mi 22
50x80 473 136 126 358mi 35
80x100 537 146 136 4 678mi 45

50%80

FRAE(E SR

S

[4 BAFNAKERDBEDORE LE/ Blowing volume for saturated vapor]

BiiJ 1 kg/h unit:kg/h

i Desigm"“‘“'*’f,,ﬂ 0.1 02 | 03 04 | 05
25%40 131 | 190 | 256 | 321 | 385
50x80 299 | 435 | 584 | 733 | s
80x100 560 | 827 | 1111 | 1395 | 1672

(7 B5IBRICEHMLBEEVWEE/

Items to be informed at the time of the agreement]

OWUEE1-(EHERE LE (kg/h)
OfERBIDZLER
OmH LEREEAS (MPaG)
HESH(MPaG)
BEW)=T
ORFEDEE. HRBEIEHES
OHADIBE
DFE=M
WrEndE =k
ER SR E (K)
ER5RE A (MPaG abs)

ONominal diameter or required
blowing volume (kg/h)

O Applicable Laws and Regulations
of the place of use

O Blowout set pressure (MPaG)
Back pressure (MPaG)
Temperature (K)=T

O Type of fluid, gas or liquid name

O In case of gas
Molecular weight =M
Insulation index = k
Waterfront temperature (K)
Waterfront pressure (MPaG abs)

- ON H

Phdwt
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REISV

o

Reducing Flange

RILERIZJISTOKARIGICELCET

HEEEHE38mmIZiE D £7

Face-to-face thickness is 38mm

\
Bolt holes conform to JIS 10K standard ‘ i
|

(mF:

SIZE

RN 5317

Hole layout

(m[:

SIZE

TARD 5 1F

Hole layout

40AX20A 40AX25A
50AX20A 50AX25A
50AX40A

T00AX80A 150AX80A
150AX100A

80AX20A 80AX25A

80AX40A 80AX50A
T00AX20A 100AX25A
T00AX40A T00AX50A

200AX20A 200AX25A
200AX40A 200AX50A

150AX20A 150AX25A
150AX40A 150AX50A

200AX80A 200AXT00A

¥250A, 300AICOWTESA VY THNET
*250A and 300A are also available

Clamp
|
[ RILERU ISV 7ot LR RE0.29Mpa(3.0kgf/ai) DIBE
Bolt and clamp tightening torque table for internal pressure 0.29 MPa (3.0 kgf/aiG )
ERRILES LISV T RILZN - m(kgf-cm) 25V 7HSHIEW (mm)

Bolts and clamps used

TorqueN-m (kgf-cm)

Clamp tightening width W(mm)

M16FRIL b+
M16 Bolt

20~49(200~500)

M207ARIL ~
M20 Bolt

40~79(400~800)

#69 25> 7(M20)

el 128~177(1300~1800) 52~74
#614 252 7(M20) - - -
PR 128~177(1300~1800) 79~99
#614L(A> 791 7) 952 7(M20) 128~177(1300~1800) 100~118
#614L(Long Type) Clamp (M20)
#8209 52 7(M24) 148~216(1500~2200) 100~140

#820 Clamp (M24)
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7 7 I\ I 7 I) y 7“ Plant Engineering

.I/.t\ 75\ w7 9 H— E\Z i < From planning to after-sales service

BEROEEFEN O, REF - FE-BR-REB - AVTFYRET, —BLEIVIYZTI YIS —ERZRHELET,
T2254Zv7, £330, 7vRBEER-RAICLAEBMBRERBEORE THE S LBESRMERREENL. 73
ALTSY bADERERND & LT,

We provide integrated engineering services from customer business planning to design, procurement, construction, commissioning, and
maintenance. We have applied our advanced technology and experience gained through the development of various types of corrosion-
resistant equipment based on glass linings, ceramics, and fluoropolymers to chemical plants.

775
Y—ER
After-sales

service

AR E B st

Initial program Basic design Detailed design

RFRE

Manufacturing
and Procurement

R ELE

Constructionwork

H5IEL

Handover

iR, KE. &a. EX

7Rt RARE SpEEnsHEG . R TEEE. BENHEE,

REDT I LS5 1VRE o dagiaivebi HREEHD. xVYTFY2R
FRE - AE

Rough estimate facture and proc of design equip Process management, equipment delivery

Flowsheet materials, etc. for equipment, piping, stands, management, test run support, maintenance

Outline determination of equipment electrical instrumentation, etc.

TSVhTVIO=ZTYY a“a)gﬁaj. . jiﬂﬁ' Plant Engineering Strengths and Technologies

OEE - 7714V TIHI - BEFMHEDERICHURER - /IONDEERFEFALTRER
@XM IFTDLERED O EEREE CEBRETWIGN A4S

@27 —J)LUp - DownZ EFFRDBBRHE T —FILIVIZTYVIDITRE
OLIREFHICELERELSEMEMPIZRE - Rt 2 ENE

@S> HRRT—ILeNA Ay FEEOHFEBHEOTOLRIZY FSHRDEREE AI#E

@We offer the best solutions based on our experience in pharmaceuticals, fine chemicals, and electronic materials.
@We are capable of designing equipment from low-volume equipment for research to production equipment.

@We offer total engineering proposals, including the consideration of future facilities such as scale-up and down.
@We select and design the most suitable corrosion-resistant materials according to the specifications and conditions.
@Possible to propose a process unit lab for intermediate facilities between lab-scale and pilot facilities.

ek A E SRRT—IL (H52) /4Oy (GLE)  EERME (GLAE) 1~20m:
Conventional method 1~10L 100~1000L Production facilities (GL, etc.)1to 20m*

Laboratory scales (glass) Pilot equipment (GL, etc.) s
e I

g=n— (#32) Ttol0L 100t01000L 3
0.05~2L ° ° Z |
Beaker glass 0.05t0 2L I
Flat bottom
Round
15 AR E R L ERIRD | bottom ] T
2:1 #FH

BRBARNAAOY FRET
F—9 ERHLBEN 2:1 Seml elllpsoldal

Since laboratory glasses have 2:1 Semi-ellipsoidal
different shapes from the actual

equipment, it is necessary to
obtain data with pilot equipment

iR
The proposal

4R (GLfE) 1~20m:
Production facilities (GL, etc.)1 to 20m*

7OtR1=v +rSK

Process unit labs

(GLAtz) 20~100L

(GL and others)
E—h— (#52) 20 to 100L
0.05~2L
Beaker (glass) 0.05 to 2L
Flat bottom
2:1 ¥45H

2:1 Semi-ellipsoidal shape

2:1 ¥46M
2:1 Semi-ellipsoidal shape

15 (GL) ZABBUE TEUE U 723108

Equipment Wlth similarly miniaturized production equipment (GL)



(5
— I\ 7
G L% 7 D t Z 1 : ‘y I\ 7 A )Y Process Unit Laboratory 1?1,

b2 -BEERODEH - RINGERBIAOCARAREICEVWTEERBANORT—ILT7y 7ZRHIZTS [FOER2IZY M SR]
ZHREVWELEY,

We propose a "process unit laboratory" that facilitates scale-up to production facilities for the development of various processes such as
synthesis and reactions in the chemical and pharmaceutical industries.

(#R]

QOLEERFER—TR - HE - RRASHEFGTERUERIORT—ILT Y INBERICHRDET

O - BEREZLERBEHLUFICTEZLORT—ILT Yy IHBRBIIHEND £T,
(P/VfE, d/DZR—ICTEET, )

QOLEERREBMYDNFREZEGHT ZENTELLOEINREOEENBRICHD £,

@ RRT—ILENAOY FRIED 2 BRIERBENIAEICLRD-OMRXMIR b - BEOEIRAAIREICARD £7,

[Features]

@By using the same material as the production equipment, experiments can be conducted under the same heating and cooling
conditions, facilitating scale-up.

@The tank and blade shape can be made similar to that of the production facility, facilitating scale-up. (P/V value and d/D can be the
same.)

@The ability to match the particle size of the crystallized product with the production facility facilitates control of the crystallization
operation.

@The two-stage facility for lab-scale and pilot facilities is no longer necessary, thus reducing research facility costs and time.

[#Z#(14#R] [Standard specification]

ST THNSFOE-o

le—a

C—_Cx#

Ll
i
e

e |
il

w
‘
i
I
L
T
"
e =101
JShSA b SR e
o>
= =
= = - A oc
[ 1 FIE 1

at0-7: 600

1650

800

R-101 E-101 V-101 LF-101 EZ%(nn)
RGEEE | (@ E—9— |3v7v9-(132)| BEHR) CTem H L W
Reaction vessel capacity| Heat transfer area Motor Condenser (glass) Receiver (glass) Elevators
20L 0.31 0.4 m 20L F& 3253 2350 1350
50L 0.56 0.4 Tm 50L FH 3253 2350 1350
100L 0.9 0.75 1.5m 100L BH 3453 2350 1600
[:E SN N 1 Shaft seal: dry seal
BRE: vy IRV RE Stirring blade: Max Blend blade

Variable inverter

AV N—=%—0% *If there are other specifications you would desire, please contact us separately.

Kz oft, CTHEDEHRDLH 2BEEFHBRIBAT =L
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%%ﬁEG Ljn t ZJ- : ‘y I\ 5 ﬁgﬂj% GL Process Unit Laboratory

(% R]

O RISEIC TMulti-GL | %1%FE
BERE+ FERHILE + Na EBAHEEADLELGLEEL

ORIGENEHRREIC [Ny I RTL Y Re| %A
TBL WHEEHE IIC CERB Y —EA . REE L - I
EHEICERE

QOEEADRT—ILT v THES
AERBERBUERDIZOH, TRANTF—=9HhE6DRT—
LTy THES

@7LF>TIIRaAzy hEE
REEIERBEBRVOF v Ry -0, NERHESR -
HEBEBNRSEL.RBEIZY hEASAEEIZY
MIADMNZORBERLITOER S W8

[Features]

@ “Multi-GL” is used for reactor
GL with high thermal conductivity + antistatic + low sodium
elution

@ “MAX BLEND®” is used as the mixing blade of the reactor
Uniform mixing in a wide range of viscosities in a short time,
ideal for controlling liquid level change and particle size

@Easy to scale up to actual equipment
Similar geometry to production equipment allows easy scale-
up from test data

@Flexible unit structure
Since the reactor is equipped with a lifting device and casters,
it is easy to check and move the inside, and since it is divided
into a reactor unit and a glass distillation unit, it is also
possible to lend out only the reactor

[4M2<iE] [External dimensions]

¥ £’

-

"Multi-GL & "Ry I RTLYR®)

E@E LEE
7 iy
k| &) q i N E
o 1 IV o= ;
N =<1t
& Al [ NI
s,/ ] [Crwwase | A"
[E&EtE4%] [Design Specification]
" &
Model R-101 E-101 V-101
% 30LRIGE 0.5m’aAvF v — T0L3% 8%
Name 30L reaction vessel 0.5m’ condenser 10L receiver
% B SUS316L+¥ILFGL "R "R
Material SUS3T6L+Multi GL Glass Glass
X REBAL W& axist ERER a1 HiE HNE
Target area Inner vessel Outer vessel Liquid contact area Coils Inner vessel Outer vessel
LN =
B _EQ:‘I'ME 0~150°C 0~150°C -20~150°C -20~150°C -20~85°C -20~85°C
esign temperature
REtEAN ~ FV.~RKE FV.~KRKE
Design pressure F.V.~0.2MPaG 0.39MPaG F.V.to atmospherixc pressure 0.3MPaG FV.to atmospherixc pressure 0.04MPaG
Yy ATV RE  MaxBlend Agitator
u.#& [B]#5%1:15~150rpm  Rotation speed: 15 to 150 rpm
Agitat P
gitator E—%—8&5:0.4kW  Motor power: 0.4 kW

KRS Y —ILOFAEASO0.7kPa(abs) ~0.2MPaG

*Allowable pressure for dry type mechanical seal is 0.7 kPa (abs) to 0.2 MPaG

SHEFEWEELED

What you

need to prepare

TREIER200V (REC27022B5RIR V5 —)
CREEN/S-VBIF— /S—IE:0.2MPaG

ER-RISE. 2R AV T VY —

-EZR

AHEREZ70-RZR

« Primary power supply 200V (hole diameter ¢ 27 ¢ 22 explosion-proof connector)

« Air purge pressure for purging in the operation panel: 0.2 MPag

+ Vacuum source

+ Heat source - reaction vessel, receiver, condenser See flow diagram for fluid types




)( y 7_- j- y Z Maintenance

iﬂ,ii?:ﬁ"j’— E‘Z{ZSﬁu%ﬁEﬁ Establish a prompt service system

MASNHEBEEZR CEREL O, ITEY—EREIC
LB —ERGHEEILTVWET, HHOTFI/N—k
CR2UR—bZRH|LET, CHEHIBCEEEEMR
ETHHEBETE W,

We have established a service system by the Construction
Service Department to ensure that the delivered equipment will
be used for a long time. Our expert support is available to you.

I
Z
)
1t

[(IHEY—ERFBOEREBAR]

OGLIERRRICLDFMBHM - A VT FYRAT—ER

OB DFHE. WMRARE,

OGLEZDMAERM. BE

OA VTV ABBEEDEN

[Major operations of the Construction Services Department]

@Life span diagnostic/maintenance service through GL
equipment inspection

@Repair and parts replacement of equipment.

@Installation and removal of GL equipment
@ Conduct maintenance workshops

N2 NSk RS » NNV R

mqﬁ%%g ’1{) y 7 l “)l/j‘ Corrosion resistant equipment, Pump, Valve

MRYE - WEEICEBNEREIERES Iy /AR T7AVEEBLERY 7 - WILTREZRHELTVWEY, BMRELNE
RENZEHEE - —MEZE - #HM - EE - J7 VT INILBEDTOLRTEELREBEEZBLTWVWET,
We provide pumps and valves utilizing corrosion and heat resistant ceramics and Teflon for the chemical industry.

We have extensive experience in petrochemical, general chemical, steel, pharmaceutical, and fine chemical processes that require high
corrosion resistance.

ﬂﬁ‘fﬁ/—f\’ v 7 Corrosion-resistant pump

ETOV—X: €53y IoRYT EZYV—-R:E53Iv o BRRRY S STV IEERYy 2=y FBUE

ET series: Ceramic pumps EZ Series: Ceramic non-seal pumps Ceramic vacuum pump unit BU type

ﬂﬁﬁﬁl ‘\} l/j‘ Corrosion-resistant valve

"X X

EI3IVIOTMVYISLAVDE £FIvIR—-ILAVQE 7 k2 2R—ILINILT VAR INT 754 INLTVS VFE
Ceramic diaphragm valve VD type Ceramic ball valve VQ type ATOMAC ball valve VA type BUTTERFLY VALVE VS,VF type
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Wb mEY—EAFRRTEHEEEE 2S5,
ZLTHEDZ—XCIBA R MOREICS S BRIBZTNERITET,

(L1923 FKIL. BIZELUK.

LR, BELTIEERRO=-—XTINABRHDL
TSRAAZVITDAYy FA—Hh—ELT
BICREROEMEERZRHL TSR LI,
FIEFETREZIE, EXE EFHRFORFICENT,
NS-GL. NF-GL. NEO-GL#Z& &

BT SR TM Y THBORE,
BllRznoz@asE
RERDMuUlti-GLORFEICDHATEND Z L1,

N nd [TS3RSAZV IR Dby FX—Hh—&LT

BPEHROD-_—RICEBALTWE-WEEZZ T T,

[BERE]

O AT R DEIE - IR5E
ISRASAZVIEEG

R T NILTESR

@75y MREHIET
QE- XV FFVRAY—ER

K NGK7=F7vz

HABBINEABS LVEGEREIIEDLREEY(CHYT 25, BHTIBRCEHAEBRNOREHITRFEE. DELRFREEZEMO T
KIDNWYATDOARRIE, FPERKEET D ENHNET, £/o. CONYOTDTHBEESEETHN. HOPIRGFICEEERIETZIEDNT
FHNEEA

S # T359-0001 HEEFRMAF TE735&FiH TEL (04) 2942-1185 FAX (04) 2942-8108
HEEEER T467-8530 LEENHEXARI2ES6S TEL (052) 872-8595 FAX (052) 872-8602
HREER T171-0021 HRPLERXFEBEITE-15 FERETSEIL10MK TEL (03) 5391-3631 FAX (03) 5391-3635
KIRE EFR T541-0051 KRR RXEEET4TET-3 HEH=FHIL1FE TEL (06) 6206-5810 FAX (06) 5306-5809
&L R A T745-0034  WOEEBEHHEZEN2-18 &ILERAI218E /L3R TEL (0834) 22-9851 FAX (0834) 22-9853
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