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High pressure reactors
Where are your limits?

Modern high pressure reactors need to be technically safe, reliable, economical in use and simple to operate. With
ChemTron quality and safety are an integral part of the design concept. High-quality materials combined with durable
PTFE lining and modular configuration options are the decisive plus points for the user.

-
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Convenience

The high pressure reactors are opened and closed quickly,
easily, without tools and with just a couple of hand movements
by means of a clamping ring or chain. The fittings are designed
to be dead volume-free so that cross-piece and T-pieces are
not needed. The risk of contamination is significantly reduced.
The high pressure reactors are easy to handle and maintain.
All connections can be conveniently removed and remounted
by the user for service and cleaning work.

Safety

ChemTron high pressure reactors are designed, built and
tested in compliance with 97/23/EC European equipment
guideline and in accordance with the German AD-

2000 set of regulations. As independent assessor the TUV
checks the construction and conducts the pressure test where
this is prescribed for a CE marking. Each ChemTron

high pressure reactor is hydrostatically pressure-tested with
mandatory overpressure and submitted to a leakage test. Once
the test has been passed, and prior delivery, a ChemTron high
pressure reactor eceives an appropriate inspection certificate
documenting faultless functioning.

As regards the very variable configuration of the high pressure
reactors customers have a choice. In addition to the extensive
selection of standard fittings, optional features such as sample
feeds and sample taking under operating pressure are also
available. As a result of the modular concept these can be
complemented at any

time by additional fittings. All components can be supplied in
stainless steel or Hastelloy.

Modularity

The modular concept offers a cost-efficient solution since the
reactor lid can be combined with various reactor vessels and
inserts so that the capacity of the reactor can

be optimally adapted. In addition all inserts can be used as
practical storage vessels for reaction solutions. The range of
products includes low-capacity high pressure reactors of 25
mL right through to reactors with the pilot plant scale of 5.5 L.

With the integrated material concept of ChemTron high
pressure reactors the most suitable material can very easily be
found for all reaction media. The high pressure

reactors and fittings can be supplied in stainless steel or
Hastelloy. Such high pressure reactors are particularly suited
to organic solvents. The distinctive feature of ChemTron
reactors is the complete PTFE lining of the reactor vessels and
lids. Being several millimetres thick, the robust walls of the
inserts and linings offer the most effective protection for all
components that come into contact with corrosive materials
such as acids and bases. The high quality of the materials
used and the precision of the finish result in ChemTron high
pressure reactors having an above-average service life.

Sealing concept

Easy handling combined with unsurpassed safety form the
basis for the sealing concept of ChemTron high pressure
reactors. Sealing is effected reliably with a conical flange
lock and an O-ring made of PTFE or other materials, thus
guaranteeing hermetic sealing of the reactors.
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Sealing concept of ChemTron high pressure reactors
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ChemTron high pressure reactors offer considerable scope for customers' individual configuration of the reactor systems. An extensive range of

accessories makes laboratory work easier.

Reactor lid and vessel

The high pressure reactors are constructed of stainless steel or
Hastelloy. The thickwalled PTFE lining of the reactor lid provides
effective protection against corrosion. To protect instruments
from corrosion in the gas phase where strong mineral acids
or aggressive gases are applied the use of fittings made of
Hastelloy is recommended. For optimal corrosion protection of
the reactor vessels stable PTFE inserts of various capacities
are available.

Closure

ChemTron high pressure reactors offer unsurpassed ease of
use. They are opened and closed quickly, easily and without
tools

with just a couple of hand movements by means of a clamping
ring or chain.

Seals

Conical flange locks with O-rings are used to seal the reactors.
The materials used for the O-rings have various application-
specific characteristics. PTFE exhibits an unsurpassed
resistance to nearly all chemicals and permits application
temperatures up to 230 °C FPM ( e.g. Viton®) or FFKM (
such as Kalrez®) are true elastomers suitable for application
temperatures up to 230°C or 300°C

Stirring

The choice ranges from reasonably priced magnetic  #f +¥
¥ s for low-capacity high pressure reactors up to magnetic
coupling with various drives and torque levels. A variety of
paddle shapes permit effective adaptation to the media being
stirred. The magnetic couplings of stainless steel or Hastelloy
can be supplied with PTFE, stainless steel or Hastelloy 15 #£
3% 5. Stirring force is transferred via a removable magnetic
coupling in the reactor lid which is mechanically coupled to an
external HEREE motor.

Standard fittings

All standard fittings can be supplied in stainless steel or
Hastelloy. A standard fitting consists of a gas valve to vent
the reactor and a rupture disc to provide protection against
excess pressure. The over-pressure valves are equipped with
a coupling for pressure lines to carry off released gases and
vapours harmlessly.

Options

Al fittings have easily accessible screw-on clamping rings,
making ChemTron high pressure reactors extremely service
and maintenance friendly. Available fittings include systems
for gas or liquid sampling as well as liquid injection under
operating pressure. Test reactors can be additionally equipped
with cameras and interior lighting for material testing.

Among the ChemTron strengths are the knowledge and skills involved in
andling of PTFE. With this know-how ChemTron provides its customers with
solutions, even where highly corrosive media are being used.

Pressure measurement

Either a manometer or an electric pressure sensor is factory-
installed for pressure measurement. Pressure transducer made
of either stainless steel or Hastelloy can be installed to protect
the pressure measuring system against aggressive media.
The pressure transducer transfers the reactor pressure to the
sensor or manometer without it having to come into contact
with the aggressive medium.

Temperature regulation

The internal temperature of the high pressure reactor is
continuously measured with the aid of a temperature probe
which is inserted in a dip tube made of stainless steel or
Hastelloy and which can be protected with PFA lining. Heating
control can be effected with a freely programmable PID
temperature regulator. To protect against overheating of the
reactor a second independent temperature probe can be built
in to provide excess temperature protection.

Accessories

For optimal regulation and control of the reaction parameters,
heaters, temperature regulators, i £ 3£ s, stand systems,
data loggers and much more round off the portfolio.
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Reactor capacities

Overview of Highpreactor capacities (with PTFE insert)

BR-25 (mL) BR-100 (mL) BR-300 (mL) BR-1000 (mL) BR-4000 (mL)
25 25 170 1 50/75/100/150 350 300 1100 1000 5500 4700
40 40 230 200 600 500 1700 1500
900 700 2300 2000
[mL]
5,500
4,700
2,000
1,500
1,000 PTFE lining
ChemTron reactors are completely lined with PTFE to
700 provide corrosion protection. For this a stable PTFE
500 insert is placed in the reactor vessel. The reactor lid
300 is, moreover, lined with an additional several mm thick
200 i layer of PTFE, while the immersion tubes are encased
:;g with PTFE. The $£3£2 100, can
\
75 be completely manufactured from PTFE. Thus all parts
40 of the reactor that come into contact with the media are
25 BR-25 BR-100 BR-300 BR-1000 BR-4000 effectively protected from aggressive reagents.

Highpreactor
RASE

BR-25

Highpreactor

BR-100 BR-500 BR-1000

BR-4000

Reactor capacity

25mL-565L

Materials

SS316Tl, Hastelloy C-4, optionally with PTFE lid lining and PTFE liners

Max. operating temperature

* PTFE: 230°C (446 °F),
*$S316TI: 300°C (572 °F)

Max. operating pressure

200 bar (2,900 psi)

Reactor capacities

Every series of reactors (BR-25, BR-100, BR-300,
BR-1000 and BR-4000) can be supplied with various
capacity modules.

Here, fine tuning is achieved by the thickness of the
PTFE insert, making it possible to combine the reactor
lid with various reactor vessels and inserts.

Benefits

The PTFE inserts can also be used as practical storage
receptacles for reaction solutions so that the risk of
cross-contamination or catalyst poisoning is minimised.

Reaction control

Temperature regulation is achieved with a temperature
probe in a dip tube which registers the internal
temperature of the reactor. The easy-to-use temperature
controller combines all control and regulation
parameters in one compact unit. All process parameters
are easily accessible. The built-in data logger allows the
parameter to be documented on a PC.

Areas of application

® BR-25: The “Small One" from ChemTron is ideal
for very small tests with expensive raw materials or
those that involve complex manufacturing processes.

Standard fittings Rupture disc holder, Rupture disc, gas valve © BR-100: The “Handy One" from ChemTron is the
Options gas or liquid sampling and liquid injections at operating pressure, heating/cooling coil standard reactor for everyday laboratory use.
Seals FPM (e.g. Viton®), PTFE, FFKM (e.g. Kalrez®) ® BR-300: The “Universal One" from ChemTron is
Connetcions 8 mm of particular interest due to its diverse stirring and
Stirring Magnetic stirring, magnetic coupling and different paddle shapes heating technology.
Stirring speed 0-2,000 rpm ® BR-1000: The  “Big One" from ChemTron is ideal for
Torque value max. 100 Ncm more extensive testing.

* Heating block ® BR-4000: The “Strong One" from ChemTron is just

Heatings

* Electric heating jacket
* Thermostatic jacket

Special solutions

* Bottom drain valve
* EX-protection
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=JE/ N2 BR-25 | BR-40

ZESERERNEFINERTNERREVRONNRAZREY, FIYRHERIB S ORI IEETEN, BRSSPI, RI\ZMEF PTFE AFAERE, &
FASEE 9 30~68ml,

BR 25/40 BERNZERANFSSEAER, ENZHRABLEZEFR, FHLENFE, THEMATIE, 235 0 ZE T LR PTFE, FKM, or FFKM #5, HEE
e B A B 5B 5W 1.4571 (SS 316T)) SIS K& C-22.

ZHFERAFEF 6O, EEWT.
o REITEEHTRERE LB
e EBEWF, RERTIESEN

o A%k

o HSi

o WAMBO, BTRESURMIRARN, BRETETATRERELRE, KNRNERAMEE, FREEERBITE, BT IRER
FERRER

* MEERANKFESERNE, HHEATNERTER

o R NEMRBIERNENAMISKES, Tk PTFE A%t

o XFA 25, 40ml Tk, HEm/E 200 bar, AEEWFIIGEKES SR 300°C (5 PTFE AT IR 230° )
o BREERABLERE TN, FHHREFRHDHFTE, ERTMALE

o it 0 B Ik R EIE . Viton®, PTFE A0 Kalrez®

o IEFBIRE, BRSHHLERFIRE, EREOHEFINHTHDRE

o FIRBEE BB RE

AR Z % BR-25 | BR-40

BR-25 BR-40
5 SS316Ti or HC SS316Ti + PTFE SS316Ti or HC SS316Ti + PTFE
& em/E 300°C 230°C 300°C 230°C
&AREN 200 bar 200 bar 200 bar 200 bar
EN EoA £330 ml 29 47 ml 2945 m| £ 68 ml
RS 25 mm 27 mm 24 mm 29 mm
A= E 62 mm 83 mm 99.6 mm 104 mm
< £90.6 kg £90.7 kg
PTFE (A3 (AED) B - 2929 ml* - £y 45 ml*
AEERE - 22 mm* - 24 mm*
AEEE - 77 mm* - 101 mm*
2% TRERE B R, RETTEE, 1] B R, RETTEE, 117
EANE EAFk, ERSHFES Ehzx, BUSHFES
ZEEO0 (B 6 6 6 6
ZEED (WMB) 2+ 2% o+ 2**
B IR 1/8" 1/8" 1/8" 1/8"
FETT (L) HHRE V Vv V Vv
JULABO fin#AE - - - -
W AR VvV Vv vV Vv
iBZE, B - - -

“ZBENERTERIER T PTFE AT AR
CUREEMBEOARG, JUFEHTRERESLY R
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=JE/ N2 BR-100 | BR-200

ZESBERNERITNE, DEXA, MASERNEREFOENRRT R, YRR O DU HH, RS PTFE, RIBLIAF0 PTFE A%
MR, FIEEA 75~225ml,

BR 100/200 @& RN £ & R 2 A EHE, EEMEARA R XL ZEREE, FhRRMFE, LHEFTE, 2 0 BB DT RIEEE PTFE, FKM, or FFKM #1 51,
HE R MR A R 1.4571 (SS 316T)) ISR &% C-22

FHELEWRHAES DO, LT
O REIMTEERTRICRE LR
s ERBH S, RERFIRSEN

LREWIES

o HF=iR

o 1 MWMBO, BTFRESERFIRERN, BETEERTROREECRSE, RURNSNEMEE, F-RBEERBTE, BTFIRRP
PR

o TN EISERNE, FAEATENSESENA
o RNEMFBETFENMNLKES S, TTEE PTFE A%t
® XFA 75, 100, 150, 200ml oJik, HmEMmE 200 bar, RNEFNFOWEEKE SR 300°C (# PTFE W38 230° )
e EREEXRAPARE, THEMIAE

o % 0 B TEM FREE. Vitn®, PTFE #0 Kalrez®

o WA BEIME, BHRSHBRERGIEE, BEROHHAXHITHLRES
o T IRRE L RIS TR A

EAFE
Pl Rt — e, e} [ S o HEIR
BB P o

I]%%giﬂ S SESSRR S R—

ARTRAER o

RS % BR-100 | BR-200

BR-100 BR-200
5 SS316Ti or HC SS316Ti + PTFE SS316Ti or HC SS316Ti + PTFE
& em/E 300°C 230°C 300°C 230°C
&AREN 200 bar 200 bar 200 bar 200 bar
E oA #5170 ml #3190 ml #9225 m £ 250 ml
24k REERE 42 mm 44 mm 42 mm 44 mm
RE=E 126 mm 127,7 mm 165 mm 166,7 mm
< 1.8 kg £ 2.1kg
vl - £ .95 m* - #9195 ml*
PTFE A3 (JAED) REIPERE - 32 mm* - 40 mm*
ABSE - 121 mm* - 158,7 mm*
TRERE B R, RETTEE, 1] B R, RETTEE, 117
EANE EAFk, ERSHFES Ehzx, BUSHFES
2% ZEED (%) 5 5 5 5
ZFEED (MB) 1% 1% 1+ 1%
BRI 8 mm 8 mm 8 mm 8 mm
D HiHRE V Vv V Vv
AT (HEEE) JULABO finFizs - - - -
- AR VvV Vv vV Vv

“ZBENERTERIER T PTFE AT AR
CUREEMBEOARG, JUFEHTRERESLY R
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BERMNE
BR-300 | BR-500 | BR-700

ZESSERNERITNG, HEXA, BTHERSHNAFR, SHEFFTX, FUAASERNERIYE FNARATZHONE, YRS 80 R
TINFEFEREW, BRESH PTFE, RIEZ(AF PTFE AR MG TR, FFSEE S 310~990mlo

BR 300/500/700 SR N ER AN SZFEAER, EENZEXARFREZENZE, FaHREMIFE, THEEMTTE, ZH 0 FE T IER PTFE, FKM, or FFKM
. HERE MM B AREEN 1.4571 (SS 316T) 4K E<S C-22.

EZEFAEFEF6 MO, hEEWT .
O REMEEHTRERE LS
e ERIEBW F, RERFBIESES

LR WIES

o =i

e WAMBO, BTLRSURFIRERN, RETEERTRERELRSE, RNURNERNINRE, ¥ RREERBETE, BT IRRYP
PR

e ZMRNABERNE, HHIERATENSESENA

o RN EMRBIENFNISRE S, LR PTFE B3

o 774300, 350, 500, 600m, 700, 900ml ik, e iE 200 bar, EEH
ISR ASME 300°C (7 PTFE AR 230° )

o TRFERAMFXE, THAMIE

o TEHB LR R

o ZE 0 BB M FEIE: Viton®, PTFE F0 Kalrez® e BA%
o THERBAAE, BERSHBRERHRE, )
o XHF 300~350m BB, W RN BT RBTHGRS IR o o =

o ZRFIM AR SMLRHMBRHMK, EANMBHAXHETHLRS B A o
o TR A BENMAGSEE .
o BAUBE L RS TR

o BEERFEE
o BHR

0 12 [ SR

FARS$ BR-300 | BR-500 | BR-700

BR-300 BR-500 BR-700
7R SS316Ti or HC SS316Ti + PTFE SS316Ti or HC SS316Ti + PTFE SS316Ti or HC SS316Ti + PTFE
f=30 0 300°C 230°C 300°C 230°C 300°C 230°C
FAEN 200 bar 200 bar 200 bar
=FA 23390 ml 23630 ml 249980 ml
24k REBER 68 mm 68 mm 68 mm
NEf = E 108 mm 175 mm 271 mm
E3=+ 24 4 kg 24 6 kg 249 8.5kg
=FA - 29310 ml - #9500 ml - 23800 ml
PTFE (A3 (JEED) MEEE - 62.5 mm - 62.5 mm - 62.5 mm
RS - 98 mm - 165 mm - 261 mm
TRERE B R, RETTEE, 17 B A, REITEE, Rl B A, REITEE, /]
EANE EA%k, ERHHFES EhFk, EHSHRFES EhxkR, ERSHFES
2% REREO (BE) 6 6 6
FEEO (W) 2+ 2% 2%
BRI 8 mm 8 mm 8 mm
BARE vV -
DA TT (IEED) JULABO fnzhis vV vV \
Eizkad [ wakinkes V Vv V
HBEE, MEHE V Vv V
75 V -
i T v v v

" Lk PTFE AREY, &eiEAA 230°C
CNRERMBEORG, TRERATRERLT R
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BERMNE
BR-1000 | BR-1500 | BR-2000

ZESERERNEZRITNE, EATARENSERNNA, FIWRHERIB SO RT IEERERN, WBWIKESH PTFE, RI\BSEF PTFE IS TE, FRE
B4 1000~2300ml,

BR 1000/1500/2000 & E RN EHm AMNF S 2FE A EHE, EENSARXARFXEZENERE, FHREMRE, EHEMAITE, & 0 BET %R PTFE, FKM, or
FFKM #1820 H ek B B34 B A AR5 1.4571 (SS 316T) SiIA K& C-22,

ZEL@MEAF6NFO, ThEEWT:
O REIMTEERTRIBE RS
e ERBUW S, RERFIKRSEN

o EN%
o HSIR

e BAMED, ATFRESHRMIBERK, BEHREATRHREERE, RNRNENMEE, FTRBEEBETE, BTLRRY
FrERTER

s Ef TATENEERNER 0. B BE PEABTR

o RNEMHEBIERNFNANLEKES, ik PTFE A%t

e 272 1000, 1500, 1700, 2000, 2300ml STk, &M E 200 bar, 555N 3T g |
FOUS R A48 300°C (4 PTFE Wit 8 230° ) U RRIE o \

e ZEUZEXRPARFLE, THREMIE ;

o i 0 BB kA B ESE . Viton®, PTFE F0 Kalrez®

o IEFHENRE, BERSHBLERGIEE,

o ZAF AR S ERHIBRH MK, FAVMBHESRXFFTHLRES

o TR E NS RE

o ETIRIRAfE RS TR e

-0 [ENFR

o B

o PEHER

e oo e— - o EEZE
+ RS BR-1000 | BR-1500 | BR-2000
BR-1000 BR-1500 BR-2000
7R SS316Ti or HC SS316Ti + PTFE {SS316Ti or HC SS316Ti + PTFE {SS316Ti or HC SS316Ti + PTFE
TemE 300°C 230°C 300°C 230°C 300°C 230°C
S INEY)| 200 bar 200 bar 200 bar
byl £91,220 ml £91,740 ml £42,230 ml
2k REERES 90 mm 90 mm 90 mm
A 193 mm 275 mm 352 mm
=58 21105 kg 2513 kg 116 kg
AFA - £4.1,000 ml - £91,460 ml - £91,880 ml
PTFE A%t (2EED ) PEINERES - 84 mm - 84 mm - 84 mm
A E - 182.5 mm - 264 mm - 340 mm
AR E B, SREITEE, /] BE A, SRETEE, ®/Ii B A, SREITEE, /]
EANE EAFk, EHgHFES Ehk, EHSHRFES EAF, ERSHFES
3 FEEO (B 6 6 6
¥&EO (W) 2 o+ 2+
B 8 mm 8 mm 8 mm
BRE - - -
DRI (IEEL) JULABO fnazE vV vV 4
W [k inkes V Vv V
WiBmE, TEHR V vV Vv
MR - - -
i sanE v v v

" Lk PTFE AR, H&eiEAA 230°C
CNREXRMBEONG, TUERATRERLT R
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PE&RNE
NR-1500 | NR-3000

Julobo
Gshanﬂﬁon

ZESPERNEFNER T NERFTEVRINIRRAZ RN, FOVEHERI D OMRTUEEREN, WRES D PTFE, NENMRIE oL &R A5,

TRIBZRFD PTFE WIS R E, FFISCE A 1400~3650ml,

NR-1500 / NR3000 S E RN £/ AN S SFEAERE, EENERXARAREZENZS, FHRENRE, EREMAIE, & 0 ZE T Ik PTFE, FKM, or

FFKM #4fB2o H TR E B 4B A 854K 1.4571 (SS 316T)) SIS K &% C-22.

ZELEM2HF8NFO, ThEEWT:

o th RO BT REMBBE GhK
REUEERTRILE LS

s SRIBW S, RERBIKRSEN

o HF=im

o B 6mm FF O A F RS =E

o P 8mm BB O, AT HEEAMY A4
o, EEERERMETF, HEBHEE

PR

o R ANNEDERNE, HIERTNERTENSD

o RN EMEBIERNFNIEKES, T PTFE A%, NEWAHRIE %
PSR R f A

o & 25 bar, NEEMFEEK S SR 300°C (#F PTFE AR 230°C)

o FREEXMUNMRIT LR, FH{ERFE

o it 0 B kA B E4E . Viton®, PTFE 0 Kalrez®

o TEFEIFAE, JULABO KE, SBENAF LEENHFAHTEEES,

o AR EE A RV-100, RIF RGNS HE M

FARZ %2 NR-1500 | NR-3000

TR R bR -
S EE
B R
SEXRED FR
BAARFED S
TR R ke
RNEE EHF*
PTFE £ 3% A
0 HEHE
&R PTFE Po¥ Bk
hEEA

NR-1500 NR-3000
N Rl SS316Ti or HC
e g 300° C 230° C 300° C 230° C
®AREN 25 bar 25 bar 25 bar 25 bar
o #31,900 ml £91,900 ml #93,650 ml 93,650 ml
AEBEE 123 mm 123 mm 123 mm 123 mm
A 160 mm 160 mm 308 mm 308 mm
S #5.7kg #95.7kg #98.1kg £98.1kg
JEEBAURHR V - V -
PTFE % (1%£EL) R - £491,400 ml - £42,900 ml
REERE 114 mm 114 mm
A SE - 142 mm 290
3 FERE B, SRETEE, B/
EHNE Ehzxk, BUSHFES
FEEO (BE) 7 7 7 7
¥EEO (W8B) 3* 3* 3 3
BESHAE 8 mm & HEE B 8 mm EEE 8 mm & REE B 8 mm EEE
IFERTT (HERR) HHRE Vv V Vv V
Vv V Vv Vv
Vv V vV V
PR (B %R ) ST Vv V vV Vv
RV-100 \V \V vV vV
RV-400 - i - -

Y NREEMBEOANG, TUERTRERLY R
* YL PTFE AREY, RESRAA 230°C
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PE&RNE
NR-6000 | NR-10000

ZESPERNEEATFABEN L RAERNE, YRHEMIIS O RTDUEETEN, BREESWPIFE, THRNMRETEETREROTE, RE\SEF
PTFE RIS A, AFISEE A4 5900~11760mlo

NR-6000 / NR10000 & E R N #Hm AT S 2FE A EHE, EFNEARXAPFRELZENRS, FHREMNKFH, THRTAIR, & 0 BB IR PTFE, FKM, or
FFKM #4Bro H TR E B A4 B A 854K 1.4571 (SS 316T)) SIS K& % C-22.

ZELEE2HFINFO, ThEEWT:

o th R O BT REMMBEE hK
CREUEERTRILE LS

s SRIBH S, RERBIRSEN

o HF=iR

o B 6mm FF O A F ARSI B E

=N kG~ FEEMR 5
o =/ 8mm MR O, AFEEEMNAME AR B R

W5, B2 FREFMEE, FEEHES A
FrRRfE R 1R
o HBRANAZEPERNE, EMFRNRRN L8 =thRen ]

o RNEMFOEFERSKSS, TR PIFE A%, R M EE T

B R AR BIARAE O =
o SETE 25 bar, FEEINFINS RS SR 300°C (8 PTFE A3t iE 230°C) . i

o ShBEXMERMTRL, HERH R R

o it 0 BB ok #f R B3E . Viton®, PTFE 0 Kalrez®
o TEREIIAE, JUABO XE, SENAGLERENFNFHTRERS,
o T8 4R A% B RV-100 F0 RV-

RNFEE EhFx
PTFE &3 Wt

BERER

PESH

H AR Z# NR-6000 | NR-10000

NR-6000 NR-10000

N R SS316Ti or HC
e aE 300°C 300°C 300°C 300°C
®KAREN 25 bar 25 bar 25 bar 25 bar
S #7130 ml 237130 ml £911,760ml £911,760ml
AEBERE 195 mm 195 mm 195 mm 195 mm
A 239 mm 239 mm 394 mm 394 mm
S #916,4 kg #916.4 kg £ 20 kg #2920 kg
JEEBAURHE vV - vV -

PTFE It (IR ) AR - £95,900 ml -
REERE - 185 mm
A SE - 220 mm

3 FERE B, SRETEE, B/
EhNE Ehzxk, BHUSHFES
FEEO (BE) 8 8 8 8
¥EEO (W8B) 4 4* 4 4
BESHAE 8 mm & T 8mmiEEEE  8mmiE 8 mmiEEEK

EER

PFETT (1) BIIRE Vv V vV vV
JULABO 3% V V vV vV
IS EE Vv V V V

BEE (HIBHR ) RV-100 vV V V vV
RV-400 \V vV vV iV

Y NREEMBEOAG, TUERTERERLY R
* YL PTFE AREY, RESRAEA 230°C
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BTG 5= X IFIE /g 2

All-in-one

JULABO-Chemtron 1k R N fB R 752, @I iEH AR AFR A JULABO-Chemtron [ N Z/E A EAH S T, B JULABO BANFAH S IETR 28 K SLINH T B

7 BB IRAR KRBk E NN RN R S,

K IEXRNER
o RNFEHG

o RN EH JRS" iR
o Hipkih, HiRka
L=V S

BELITEM

e ExH. BEXRR. 0 BE

oMbkl HREhas
o SRR EEE
o 7pIKES. Bl
o REZ I EMS

Julobo

(gihanﬂ?on

, FNFAET IR

0 ® 00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000,

©00000000000000000000000000000000000000000000000000000000000000000

BB DA

TR

B

BEREER

SSS HIAR N F X R
RNZEE
B3

ZiREIE &R
WIREZK
PTFE ##3¢
TEFEARFR BRI
R

....... o SREATRHESETR

FH

NERERZERR
- MRS TR
RS

RN ,
- RR P REHRHGH

$ 0 00 000000000000000000000000000000000000000000000000000000000

L S A A A s Km.;".%
RASH
pli=s BTG250 BTG500 BTG1000 BTG2000 BTG5000
21K MR = SR BRI I
B 250ml 500ml 1000ml 2000ml 5000ml
A= 60mm 100mm 100mm 100mm 150mm
i SRESEE -80~200°C, 10mm,20mm A& B] 3%
*ERD DN15 DN15 DN15 DN15 DN15
2% L = oo R PRI I
70 5 5 5 5 5
hRFO 24/40(1) 24/40(1) 24/40(1) 24/40(1) 24/40(1)
WF O 14/20(3) 24/40(3) 24/40(3) 24/40(3) 24/40(9)
EfREH0 24/40(1) GL45(1) aL45(1) 6L45(1) GL45(1)
0 #E PTFE,60mm PTFE,100mm PTFE,100mm PTFE,100mm PTFE,100mm PTFE, 150mm
WLRE vy 20~2000rpm
S PTFE 8 B4 7&
IEIET AR 60ml 125ml 125ml 125ml 500ml
EOHE 24/40 24/40 24/40 24/40 24/40
LRE KE 300mm 300mm 300mm 300mm 300mm
BEOME 24/40 24/40 24/40 24/40 24/40
R AR 50ml 200ml 500ml 500ml 500ml
% B8R R prd o bW brid o prid o bW brid
BIRZSR SSS AR NV % X 32
R FREC FREBC FREC tREC FREBC FREC
1. EFXEETREERRNE, TTHRRNE, MERREERNE
& 2. TREHE RN ANEERT RS

3. IRMLEHUFLRNRZHE
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All-in-one

Complete reactor system on our unique open air, auto-center frame. Industrial body,
economical overhead stirring system and industrial connections. Supplied with the
components listed below and numbered on the 3D schematic drawing. Optional items are
listed on the following pages.

\/ Atex version available upon request

§ S — o Anpse
BEEETIA o]
AR o TR REE
Y :7%/5% :\
e S BETHE
RNZ5 o e e
%H . R TIRE SR
PRI e NEREREZERSR
- PIREDRTh R
E RS T O | — - RESEE
- FHBEIRET (]
ke D =N | (— R 2B MR
SSS BAK RN Z 2L o
TTRARFRFLRL I o
R e
[ B4
k= SPG10 SPG20 SPG30 SPG50 SPG51 SPG100
MR = SR 3
pay ol 10L 20L 30L 50L 50L 100L
21K K= DN200 DN300 DN300 DN300 DN400 DN400
R IR VB50/25, To FEARTR
kERED DN15%
MR = RT3
FO 7 7 7 7 7 7
P R fi Rk 45/50 45/50 45/50 45/50 45/50 45/50
" B3l eitg n| 100mm 100mm 100mm 100mm 100mm 100mm
O 45/50 45/50" 45/50" 45/50" 45/50" 45/50"
T 29/42" 29/42% 29/42% 29/42% 29/42% 29/42%
0 E PTFE PTFE PTFE PTFE PTFE PTFE
BHiZ DN200 DN300 DN300 DN300 DN400 DN400
- ik 20~1800rpm( B A& EI-S o]ik )
8 & PTFE $ k8K
P ESFN 2L 2L 2L 5L 5L 5L
B E R O 29/42 29/42 29/42 45/50 45/50 45/50
A IR 1400cm® 1400cm® 1400cm’ 1400cm® 1400cm” 14000m”
PR BEOME 45/50 45/50 45/50 45/50 45/50 45/50
BEUOR =R 2L 2L 2L 5L 5L 5L
ZiBEEE R i il il it pid. HERD b o
BRI SSS HIAR N F X 4R
ERE FRED HRER 1RED FRED HRER FRED AR
P 1. TIREHRTRN AEERF RS
B/

2. IRMLENUHERNEZHR
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Pilot Plant For High Performance Applications Scaling Up To The Kilolab

® \We offers a wide range of pilot plants for didactics, research and production. The systems are modular, flexible, user-friendly and can be integrated anytime with various accessories.
® Easly configurable range of Pilot Plants from 10 to 100 liters of usable volume .

® Smart supporting structure interely made of AISI 316 Stainless Steel allow the expansion the basic configuration.

® A wide range of instruments from the most reliable brands can be intgrated with the reactor:pH meter,Conducivity meter ,Redox meter, Cristallization monitoring probe etc.

® As option a software running on PC can be supplied for the full logging, the monitoring and the controlling of the connected instruments.

® The unit came standard with secure solvent resistant weels for extreme flexibility on using the lab or hood space.

® A spill containment tray is part of the basic configuration.

on

- R
N ) EINWER
BARNOREHE o
PREDIA
o ZRIBI
fizk= 222 S
PEREREI2E .
- RNEE
TR SR
NEREREZERSR - ok
- DORAHA TR fipEatd
-EET
- FHB&R AT (8]
- R R EEBI HXE SR
- S5S HAR R 2L
TeFEARFR A}
Bl
= PPG10 PPG20 PPG30 PPG50 PPG51 PPG100
MR = UL I
B 10L 20L 30L 501 50L 100L
21K k= DN200 DN300 DN300 DN300 DN400 DN400
JE IR VB50/25, TCSEARTR
*EREO DN15%
MR = SRR 3
FO 7 7 7 7 7 7
ch R iRk DN50 DN50 DN50 DN50 DN50 DN50
25 BEAERIO DN80 DN80 DN8O DN80 DN80 DN8O
EERARD DN50 DN50 DN50 DN80 DN80 DN8O
DN40® DN40" DN40® DN40" DN40" DN40®
Hithiz o
DN25 DN25 DN25 DN25 DN25 DN25
0 BE fvf/fﬁ PTFE PTFE PTFE PTFE PTFE PTFE
HiZ DN200 DN300 DN300 DN300 DN400 DN400
. 03k 20~1800rpm( HE A& ES 5] 3% )
g HK PTFE $ii ik
EIE AR 5L 5L 5L 10L 10L 10L
T RIRER 0.6m* 0.6m* 0.6m” 0.75m’ 0.75m’ 0.75m’
PAREE BEOME DN50 DN50 DN50 D80 D8O DNSO
FEUOm AR 2L 2L 2L 5L 5L 5L
ZBEAER g it WA it iAo i it
Bikx g SSS B K R R % K 42
R FREC FREC FREC FREC FREC FREC FREC
P, 1. IREHEAENAMREREI RS
H /.

2, IRMLEHUFERNEFGHE
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PCR YL F RN E

ARNEEEBK EHLR. REENEBRREREZ— SFEEDNLESHER, SIWNUR A5 FHRCEEZMN, DRRBHE, Szl BLERNH
NS, BEXRNIRE R, AFRGH ZEANRNTSHEUTTHAENE. LREVERRNERENA, KRSAIREEEENRAEFEME LML
f2, B AR X LSRN EEREB ST L RNIIRE,

FWFERNERBRERS , BHEERIREN , AEFRHESENRS

o KU ZFA5-15mL; 250mL; 500mL; 1L; 3L; 5L; 12L; 20L; 30L; 50L =Tk

o NN EMEIIBR A I OIE

© S JE SR A Hanovia /A 3] 8923 UV 3R4T: 100-1200W T3 ,1000hr. {5 FIREE | 7R E1T %1

o EZFPRAGIRN F oIk, sl A SRS R B EE KR

s EEMNLLIRE BTHUERNFERPUNFERS ERNTRIH L FHNLSHRAZEREENLZ LS, —RXBESEEESPBINASHKKANEHS,
BLELEHKKERNRI AT KIAEBER~EN , WARNXANER, THEESSBEHETRAZIR~ENTHEAN, XERFEZEAREBKL L E, ABRULEE
MHEE  MEHRET BB RN EANERRG, ZRGINENEN , A RGAHKKERZHMASERLEN, £ EHEOLENME | FiT
BNRGNIRENTE,

e @ Y B S S HE 72 158 A JULABO

s ARAUDE
ﬁig;}:z o Sk R Ry % T 1% 5% JULABO
IRE= B - 5
DS TEER SR IRIR
N = \ LSBT 3
Lot
E2 S |
PR |
I —
POWER SUPPLY o
il ——=
Ee=
E=
- e e———
a L - -
& . BHRBMETE
Lhlo JOIO
BETHRESTRER, 151517 400-650-2011 {(L3EEHE S
e PCR-M1 PCR-M2 PCR-M3 PCR-M4 PCR-M5 PCR-M6
MR = o B B 7
by 250,500,1000m! {42 5T 3%
hRFOGLREER ) #50 B 60/40 #50 124 60/40 #50 4241 60/40
P BEEED 14/24 14/24 14/24 14/24 14/24 14/24
ARRiEn 24/40 24/40 24/40 24/40 24/40 24/40
SREITTED #15 #15 #15 #15 #15 #15
Jer x v vV V vV V
FRHR x T I x vV vV
L TREEIR I, IR IS P FO A o ik
RENREY LRI #50 thread 60/40 #50 thread 60/40 #50 thread 60/40
BHIKESL M 8mm
s TR 450W
HIR B 230V/50Hz
BHKERETT b
eI ST brid
WEEETT brd
1. B 250ml YAk E RSN, R ER aT3 4 500ml F0 1000m| E 3
=E 2. A JULABO RKMIZEEX REE, W RFIHITHE

3. HEF{E A JULABO NS SIEIREE T R E [ NV 2 #7108
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GPR IIEE IR M=

EEFEREHNRNZHSRRAEEEBNIHEMA, TINATFHEERENCZRERNE, 0. MR, BAIH, MRBFEBEESERPAHETHEE
RRISRY . KA FAM 500ml Z 5000ml, HHEE N KNV EHRAEIBBRNERE SR, BHREGHIEDT G REBSEASENREFTXDN—FREHRNEERN
MERXENREZ,

I REELDRNE | BREARMNE

ZEENEM
) WREDIA
SSS Bk & X2
8RR
RS . Res
RNEE REFENEWH
WEEEZK
SO
PR o * EIRE SR
TR NERERERS
R ey - DAL ThE
- RESEE
- SRR
- RN P REEFRAHA

S GPR-M1 GPR-M2 GPR-M3 GPR-M4 GPR-M5 GPR-M6 GPR-M7
RAEN 2.4bar 3.1bar
MR = 5 R EETE IE = 50 R T 3
A 500,1000,2000,3000,5000mI BT i% 500,1000,2000,3000,5000m| ] 3%
FREE HMER —f=
21K k&= b b Vv vV b T Vv Vv
TR} 7  ,0~8mm bl A ,0~8mm bl A ,0~8mm T # ,0~8mm
PRFFO(HEHRE) #25 $24r
uFo 500~2000ml: #15(3),#7(1); 3000~5000ml: #15(4),#7(1)
PRFFO (HERE)  #15 Be #15 $247
- 500mI©0mmM %2 ). #15(2) #7(1)
= WFO 500m1~2000m(100mm 3522 ). #15(3),47(1)
3000mI~5000mi(150mm S22 ). #15(34)47(1)
BEBTRL ?Siﬁn\ 500ml 24 60ml {8 &%k, 1000ml £ 4 125ml 18 &Kk, 2000~3000ml 24 150ml 18 & FF, 5000ml £24 500ml 18 & iF3F
B EOME #15 BBLL #15 $247
e e KE 200mm 200mm
e BEOE #15 85 #15 185
ZEENEH TREC | R [ 7] 2.4bar FREC | 1B & 5 3.1bar
kX g SSS BIAR N E XL SSS BAA R R % 3 42
R FREC FREC
IoFARA R IHRE IRE JULABO JULABO HRE HRE JULABO JULABO

1 TR Z TR A HR B R I R 4
2. TRHLENUERNEEHE

e
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BEENERNREEEATHZ5TY P, 7 60psig. 80°CHUAMER. BEZMH THSRAE RE. BRNERRN . BIFEEUINERN . NMENRERRN . B8 RR.
IEEAFRIFN R EERZURENER RN,

FHASARSENA RN REEALENSERNE, BEISKKEESASARNERR , BRI HHFENS R LU SAERE DR AN S HREMR A
EREGEEHEKR, fEHPEERZ, RENEMRNEE , #07 REEBHOTHEUNER . MEBTESERNEMR—BATEN, TEEEMAREN X
ERHLENRK , NI E LS EM SRR ER T FR.

o RAMBFNR N ERAERNEBEREREZRS , A RNZEANROTEHRERER , AT SERNOEMRERANEERYE , 5 7T SERNEREK

o RNERZE—MRNENS5 EFULE

o KRR B RN T LI S S F A1 E 1R

o T K B NI EIRSS R RORES |, # 2 K8 R N B3k

® T 7E R N ITFE p T I FAGF LI R VRN SRR E] , RN & HMNERY B E 80°C

o LH BT 4~10bar £ N OIHBINE RN , LI T KNSR ATAL , FF a3 TER % 50 R A4 0 RO

o i FEHINEMEREENRBNER M, & RNIBEMNERTRIPWIBEER T 2a%ek

o RN RNSMNBZIT SN gk et

o {518 H MR E N EMIM O EER A ACE-THRED R4 B4 % E , R ARENRIE T ARNRETHRH , bl TREFHEF W ROT X5 LEM; H A
$077 JULABO fE Rz I U IR ERIZ R 5%

I35 B 1 28
ENE (fESEE)

A : :
Y NUAE 2T : :
PR RAT : :
..................................... S
HR RSB ISR N E
AR 7485 Hydrogenation reactor
RIERNHRAERR, REMHEEDGE, FEUIMERTHER, BERGEK @ Including two different volume of vessels, 950ml and 1850ml
N E ol & 60psig ME N0 MEE DR DB RESHERN RN RA S E o Built in hydrogen cylinder, the Max. pressure up to 60pisg
hEN, SN TFRRERE, FERPBRIETUN, CRIERTAFR  Two pressure gauges show pressure of the reactor and hydrogen cylinder inside
REERZRE, RERNAZERPE, REHRESREETiE,  Bright TFT screen which can display the shaking speed
® Smart and convenient on-touch control the speed
® Protective Lidfor hydrogenation bottle
® Temperature control model is available
W)
BETHRESTRISE, 51k 400-650-2011 {L3EEHEFIMLL!
als HR-1/WBEEE HRT-1 /B ERRE HR-2 AR EEH HRT-2 RZE#RHE
R TREN 4 1bar (60psig)
REE 6 3 6 2
B 9/16/46/77/180/335ml 77/180/335ml 950/1850ml 950/1850ml
EOHE #7 2 #25 #25
B R I vV I vV
HEE vV vV vV vV
R RRAE S vV vV Vv 4
ESEE D vV vV vV vV
AT T hn#E x PUEES
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Chemtron offers a variety of Ultrasonic Processing products and systems that Lida wide range of applications, including: life sciences, nanotechnology, emulsions, soil testing, environmental sample
processing, cell culture, cell disruption, sonochemistry, and drug development. They can also be used for general super-mixing applications in liquid processing where a very small sample is needed,
or where the sample is hard to mix or insert into a solution or dispersion. Ace takes the application one step further, as we add our glass expertise and our Ace-Threds to make glass vessels to
match the horn selection. Add a power supply for a complete system, or a reactor for sample ultramixing and liquid processing.

About Ultrasonics

The Ultrasonic power supply converts 50/60Hz voltage to high frequency electrical energy. This alternating current voltage is applied to disc-shaped, ceramic, piezoelectric crystals within the
converter head, causing them to expand and contract with each change of polarity. These longitudinal vibrations are amplified by the horn and transmitted into the liquid mixture as alternating
high and low pressure ultrasonic waves. The pressure fluctuations pull the liquid molecules apart, creating millions of micro-bubbles (cavities), which expand during the low pressure phases
and implode violently during the high pressure phases. As the bubbles collapse, millions of shock waves, micro-streams, eddies, and extremes in pressure and temperature are generated at the
implosion sites. This phenomenon, known as cavitation, lasts but a few microseconds, and while the amount of energy released by each bubble is minimal, the cumulative amount of energy
generated is extremely high. This process is self-stimulating because the imploding bubbles create new sites for bubbles to form. The high shear energy delivered is maximized near the tip of the
horn, and also decreases the farther the tip is from the solution.

Applications for Ultrasonic Processing:
® Cell Culture
® Soil Sample Prep

e 0000000000000 000000000000000 00,

® Nanotechnology E ;
® Drug Development : y :
® Agriculture . / E
. Sonochelmllstry AT . 000 - { :
® Super Mixing : °e HV .
® Colloids, Dispersions BMEEsE : GM4200 == GM4400 .
e Emulsions R . 3
® Homogenization RAETERSR : :
® Tissue or Cell Disruption BT 3 S
® Photochemistry k H H
BERES : :
$ uw20 UW400
« BERESE . .
SH200G i iﬁ 400G
BHRBIETE : ' . e
oo : W ‘
lu\%?ﬁ@gﬁﬂﬂ{nluw : 5108 G »

L R ".....i

EHRFT 400-650-2011 (LB ERAMLE!

BARSE o = Ll B

2

|

= UR1NBEER UR-2 /NFEIRT UR-3 KRBEEH UR-4 KA EHFLE
BEE 3 3 3 3
FY 3~250ml 3~250ml 500-2000mI 500~2000m|
BERme hRFO #25 #25 #36 24/40
o 3~50ml; 14/20(2) 3-50mi: 14/20(2) 0 500mi: #25(1),24/40(2)
250ml; 14/20(3) 250ml; 14/20(3) 1000~2000m: #36(1),24/40(3)
ESi] £ kE £ £
i L] GM4200 GM4400
A BABERHHIE 2000 400W
i e UW200 UW400
BRI SRS 70x150mm 6180mm
g2 RS SH2006 SH400G
e 75106 75419
B RSk HR 6mm 19mm
KE 128mm 132mm
ket 7 7 b vV
NFAFILEIR 2 I prid ¥ ¥
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Rugged, heavy wall reactor with 60mm, 100mm, or 150mm Schott®
style top flange with o-ring groove at top, for connection to 6527,
6528, or 6529 heads, with 6517 quick-release clamp. Bottom has
an Ace-Thred (internal glass thread) for installing 5838-83 (size 50)
or 5857-86 (size 80) bottom adapter with filter support and drain
valve. Head has three 24/40 joints on 60mm size; four 24/40 joints
on 100mm and 150mm sizes.

Complete item consists of: reactor body with CAPFE o-ring, head
with joints, 6517 clamp, PTFE bottom adapter with CAPFE o-ring
(with perforated plate—#80 thread only), retainer ring, 350 micron
polypropylene screen support and 100 micron polyethylene support,
5844 adapter, 5839 shutoff valve (optional larger valve is available),
8066 bearing, 8075 stirring rod, and 8089 multi-paddle agitator.
For replacement glass fritted support, polyethylene support, or
polypropylene screen, see 5848 or 5814, For condenser and funnel,
see 6029 and 7298; stoppers with 24/40 joints, see 8250. For
stirring motor, see 13511 or 13566 motor; for chuck, see 8124 or
8126. Use 7855-829 CAPFE o-ring for #50 adapter, 7855-864 for
#80 bottom adapter.

="

(=,
-1

i $E ]

RNZER

B -
RS -

diit fhsa

=l

RASE g .
A= VFR g8 E VFR-T i8S PFR Elid R PFR-T Eid 832
joniEil = 'R BHZHEN BERYEN
RAES \ \ 2.4bar(35psig)@100°C

MR SR

A 150,600,1000,2000,3000,6000mI
24 Eaueil BHERE *E BE *E

SR 150~600m1:60mm; 1000~2000ml:100mm; 3000~6000mI:150mm

LR 150~600ml:#50 247 ; 1000~6000mI:#80 4241

SR OIS \ 28/15 Bk \ 28/15 Bk

FO 60mm %= 4; 100mm 3%=.5; 150mm %= 6;

PRI O (HEHE) 24/40 #15
- SO 24K S —

WFO o 24/40(4)j 100mm: #15(3) #7(1);

O 150mm: #15(4),#7(1);

ST RES BIE. ZRERRS, WEXER, B, #BELE

- 600~1000ml 24 125ml {8 %%k, 2000~3000ml £ 288?23%332?2;fifmﬁ;?gf?o;%‘w; f ;fo‘;l
1B & RR < . 250ml 18 £ J§ 3+, 6000ml %35 500ml 18 R 3F R o

18 E w3t

BEOMAE 24/40 #15 1847
o KE 250mm 200mm
~HE BEOPR 24/40 #15 1847
REFENEN \ \ TREC , 1R [ 7] 2.4bar
BiAX vV vV vV vV
Bk vV vV vV vV
IESWE: BIHE JULABO BIIHE JULABO
s 1. oiREHEEREN ANRERI RS

2. TRHEBIMUREENRGHE
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IR ERBILIRE A EREZRBORIT, AR —SHRATHES LS RN IRASIRELE , NURD T REDEOEE R, 125 7 LREE , BHEHRA

MR T KPR RS BT R R 5%

HRMPEEFRNOTRSEE, BEOERNEDTRENBEOEENENTRE , EPTIRES 5 RNNBREFEE,

o (S BEAK I3 % ACE SAFE 124l B Rim B O BT M T EEERRASREST , 1
o] {s R R A 2 R

® & Fr 5% Fi i ACE SAFE #2442 O #0 PTFE BB ES/KIT , BBOURHE 0 BB, R N2 REMBRITRE
AN ETN MR, XEFOAEERISEATAERABL THORERIT, DREERS , TRET
SHERKERIUER

o thF PTFE 7&KFTEBCES 49 ACE SAFE B2 A x , ELRERIFHNREFE  F"EERERNESE

o SRR /KITH PEPTFE &I , ZAEBARAS IR, EUREZFSFEREFRES, RIEHE, &A
RERFHEREFEK

o PTFE 7&FTIE B2 28 o1t 55 PTFE R 3B A0kl s B MR AR A A Rl 5 =0 | SR ERAURIBS T DA £ ACE 584X
EOMERN, ETEMIMETRBENER TER

o JE AR BRI T LI WIBM R PEMERSRAR , B RILRE TR

e WERKRERBEAIN  KEBERN RS RITEISD , ALREARSFE£RIBETRENNE RS
BAEMTHRELIISR ; =EKIBEESL A ACE SAFE 3k, RS HUL , BMERIAhIEE 5T E#R , A%
BANEK, BEZNREBRHEE, 8B THIEE

o BIFAT REIREE SRR Tk | T4

o AT K | SRR EOB RIS EF R

o Bibkes R ExZUEid B G H , XBINE , AR EEE , BikAE  RE B
DELEESRERENMEREE , LT E R4

L helo JO'0)

BETHREZTRER, -
BHRFT 400-650-2011 (f3EERERAINL]

WHEER

SR A A SRR N E SREENSRENER
RNEFFR: 100mL~50L R RZZFR: 100mL~50L
BREHE. EREE:

() RESARXZHR, EEFOAED
2) BRI FH SRR
3) JULABO 38 45 I E TR 28
4 ESE
5) 2RI IEE T s R B E R R
6) T AR
)

(
(
(
(
(
(7) RRLRE ISR

) kESHRXZME, EEFOABEO
2) BRI F IR es R REE
3) JULABO SR EFH 7B TR 22
HENE
5) BT R IEE T e R B ERE
6) T HCEHE
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(
(
(7) RBLREA= IR
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