«chemReactors» for kilolab and pilot plant
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Scale up and production of

e active pharmaceutical ingredients (API’s)
intermediates

fine chemicals

dyes, paints, varnishes

and many other

substances in Pilot Plant

and kilolab

multi purpose
corrosion resistant
-60°C to +200°C

full vacuum to 0.5 bar
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chemReactor CR15-K

Agitator:

o \Vith powerful motor and adjustable
transmission or frequency converter.

* Double acting, dry-running
mechanical seal

o ATEX approved for Zone 0/1

B

c ITITNBRE—F—TIVRITIL
NSV ZAIvy gV RIGERHEDY
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CBITNTITAVIT RZAZT =T
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- B {tAR. Zone 0/1

Rupture disc:
 Protection of equipment and operator
against over pressure

ENWEA
CEBRUANL—5 —OBER
®

Scaffolding:
¢ Made of stainless steel for secure
installation of all components

Ry
C IRTON—YEERICEET
BRATYV L ABZEE

«bichiflex» flexible glass connection:
© Read more about «biichiflex»
on page 4
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— Multipurpose Reactor systems Pilot Plants and kilolab

— )OOy NSV RNEFOSRBEZEBHNY 79— AT

Reactor systems for Pilot and kilolab

Buchi «chemReactors» with 15 to 250 liters Buchi Glass / glass lined steel
reactors and appropriate glass distillation overhead show reliable and best
performance in the daily operation in Pilot Plants and kilolabs worldwide.
They are tailored to different processes, temperature- and pressure ranges
and allow processing of most diverse chemicals.

Advantages of the Biichi Reactor systems

e Swiss manufacturing quality guarantees a long operating life.

e Biichi standard and tailormade solutions allows chemReactors to adapt to
a wide range of chemical processing tasks with one reactor system only.

e Easy cleaning makes a fast product change possible which results in
short down time.

e Low maintenance needs provide the most cost-effective performance in
the market.

o Safe operation is ensured by internationally recognized certificates.

e Modular assembly system: feeder, condenser, receivers etc. match each
other perfectly which makes it easy to operate, maintain and clean a
«chemReactor».

Biichi «chemReactors» are well suited for the following processes:
e Distillation (azeotropic)

e Evaporation to any desired consistency

e Multicomponent reactions

e Gas dispersion below liquid surface

e Rectification

e Extraction/phase separation in reactor vessel

e QOthers

Approvals, certificates for cGMP validations

e CE certificates of conformity (Machinery directive/PED/ATEX)
o TA-Luft certified

e Declarations on FDA conformity

Facts and figures

e 15-250 liter glass / glass lined steel reactors
¢ -60°C to +200°C operation temperature

e Full vacuum to +0.5 bar overpressure

Impeller stirrer, baffle and reactor
bottom:

¢ Made of glass/glass lined steel

e Corrosion resistant

e Excellent thermal process control

CAYRTAT—F—,
ERIGARR ML
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ARSI

Drain valve:
* Flush mounted and service friendly
¢ Made of glass/glass lined steel
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Full visibility:

© Reactor vessel with glass dome or
collumn for visual observation of the
process

Lifting device:
 Quick opening of the reactor vessel
e For easy cleaning and cGMP testing
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The Buchi «chemReactor» types BR — GR — CR

Jvb«rIU705—»54147BR -

Biichi offers three different types of «<chemReactors»
BR-, GR- and CR type «chemReactors» differ by their reactor and glass overhead.

Reactors: BR- and GR reaction vessels are built with a jacketed glass reac-
tor (bottom heating). The jacketed glass lined steel bottom section of CR
reactors features outstanding heat transfer, high mechanical stability and
durability of the system. Visual process control into the reactor is possible
through the glass reactor walls (BR/GR) or through the built in glass col-
umn between glass lined bottom heating and glass lined cover plate (CR).
The glass lined impeller stirrer guarantees excellent mixing in all our «chem-
Reactors» for multiple processes.

Distillation glass overhead: The basic glass overhead of the BR «chemReac-
tor» is designed for simple distillations in batch mode, whereas the multi-
purpose glass overhead of GR and CR type «chemReactors» allow multiple
reactions and semi- batch operation.

GR -CR
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«buchiflex» — the unique flexible glass connection system
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Flexibility e Safety, glass protection
e Excellent tightness (TA Luft certified)
e Fast and easy installation

e Short service interventions

* No residues
e Efficient cleaning

e Self emptying piping
e Proper earthing of system (ATEX)
e Springloaded flexible connection

Flamepolished glass

«biichiflex» system
Metal flanges
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BR-«chemReactor»
BR«T U5 —>»
Basic setup

o Most economic
o Good visibility into reactor
o Compact glass overhead

Features

o Reactor bottom: Glass

o Cover: Glass / glass lined steel
o Impeller stirrer: Glass lined steel

SERYNT YT
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- BEROARME
- AVRGNBAZR-A—=IR=AYR
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GR-«chemReactor»

GR-«7T U775 —»

Medium setup

¢ (ood visibility into reactor
¢ For a wide range of chemical processes
o Multipurpose glass overhead

Features

o Reactor bottom: Glass

e Cover: Glass / glass lined steel
o Impeller stirrer: Glass lined steel

STAT LYY

- BROAGEME
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CR-«chemReactor»
CR-«T X757 —>»
Premium setup

e Best return on investment

e Largest range of chemical processes

¢ High mechanical stability and durability
o QOptimal control of process temperature
e Multipurpose distillation glass overhead

Features

e Reactor bottom: Glass lined steel
o Reactor middle section: Glass

o Cover: Glass / glass lined steel

o Impeller stirrer: Glass lined steel
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Glass Reaction vessels design of\Bi]chi BR- and GR-«chemReactors»
iffiilﬁiﬁi%§%§53ff/r:/—th/t:EH?é:CHR«CTEE[)77€7f7——»

BR- and GR-type «chemReactors» are equipped with jacketed full glass re-
actors (15 — 30 liters) or with reactors, consisting of a jacketed glass bot-
tom section with a glass lined steel coverplate (60 — 100 liters). These glass
reaction vessels offers full visibility into the reactor to observe the chemical
process.

The enameled steel cover gives the system high stability — its numerous
connection ports allows to attach multiple accessories like pH Probes, sam-
pling devices etc.

The Reactors are built with solid Borosilicate glass 3.3 to give the system
enough stability and allowing a good thermal transfer. Excellent mixing is
achieved by the built in glass lined stirrer and its baffle.

Ry i

BREGRY A T« T ZUT U —>DERBEIRIGBERDY v 7 v
KB (15 - 30 Uy MVIFTRTHZRICHE>TED., Kb
BREEEAN=TL—RrEBHOGO-T00 Yy MVIEAZAZ1 >
AF—=IVICE>TWEY,

INSDHZARIGERSRIF. EZTOEAEZEHRIT ZBEAD
RERABEEERHLTVWET, TFAXIAF—ILAN—IE,
VRTFLADBWREENH D - HZ L OEHR— ML, 71
2&E%xH YTV U, pHZA—T DL SBEHOT 7YY
—5ERITDIENTEZET,

BRI YATLARTRRBREEE L RIFRGEZ AJEEICT %
feDICRITABATRAIITHERLTWET, HIXZ1 VR
F—ILEBRBENY TIICL>TEBS UVWBRYNEEEBZ Z
EMNTEEXT,

BR/GR 60

BR/GR 15 BR/GR 30 BR/GR 100

Reaction vessels of BR/GR «chemReactor» / R &% BR / GR <<7 U775 —>>

Nominal/total volume / fEFIR 2 / RABE liter 15/28 30/40 60/73 100/116
Operating pressure / 53 ESH bar -1...405 -1...405 -1...405 -1..405
Heat exchange area / B3I T ') 77 m? 0.25 0.41 0.72 1.15
Min. stirred volume / SR MEHBE liter 1 1 15 15
Min. volume for temp. sensing with baffle / JRE > —EN\VIILORDBE liter 2 2 45 45
Agitator speed / #1435 -1/min 0...350 0...350 0...350 0...350
Jacket capacity / vy NBE liter 4 7 12.8 20.7
Jacket temperature / vy NERE °C -60...+200 = -60...+200 = -60...+200 = -60...+200
Jacket pressure / vy NES bar +1..405  +1..405  +1..405  +1...405
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— ! Borosilicate glass
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! ! Glass lined steel
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BR15
GR15

BR60 BR100
GR60 GR100

Reaction vessels of BR/GR «chemReactor» / Rib & s BR/GR «73XU7Y9—» ‘ BR/GR15 | BR/GR30 | BR/GR60 | BR/GR 100
d1 (DN) mm 300 300 400 400
d2 mm 175 175 250 250
d3 mm 75 75 75 75
h mm 430 620 610 950

Cover: Glass dome / glass lined steel cover HN— HASAR—L | AZRZA VATV LR IN—
AIZADIE [ B vy ~RINERR
IRNLINILT 75y 223t RIEED LR,

HIHE XD TILR AT RE— REE A 88

VY7 NDREME A= ALY —)L. 2E#EE
J\yZ7)LEPE100

Reaction vessel in glass with heating / cooling jacket
Bottom valve: Dead volume free, flush mounted

Agitator: Powerful drive with speed variation

Shaft sealing: Dry running, double acting
Baffle with Pt100
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Glass / glass lined steel reaction vessels of Biichi CR-«chemReactors»

vk CR«T U759 —>HS

Biichi’s CR type reaction vessel design is influenced by chemical production
reaction vessels. They are built for hard day-to-day use in production/devel-
opment and clearly superior to laboratory reactors in their robustness and
capacity. Compared to a conventional glass lined steel reaction vessel, the
upper part made in glass (cover, cylinder) allows the chemist to observe the
processes inside the vessel. In addition, product residues cannot bake onto
the smooth unheated glass surface.

CR-type «chemReactors» are equipped with jacketed glass lined steel bot-
tom section with either a glass dome (15 — 30 liters) or glass column with a
glass lined steel coverplate (60 — 250 liters). The glass lined bottom heating
offers excellent heat transfer and therefore stable process temperatures.

The enameled steel cover gives the system high stability — its numerous con-
nection ports are available to attach multiple accessories like pH probes,
sampling devices etc. Excellent blending is performed by the universal agi-
tator system for low and medium viscosities comprising impeller agitator and
baffle.

Reactior vessels of CR «chemReactor» /
RIGEZR CR <«<TIVFPI5—>>

Nominal/total volume / fEFIRE /| RRARE liter 15/26
Operating pressure / {£F3E /1 bar -1...405
Heat exchange area / B3I T ') 77 m? 0.3
Min. stirred volume / SR EMARE liter 1

Min. volume for temp. sensing with baffle / liter 3
BELVY—EN\VIILORVEE

Agitator speed / #E#AE—R 1/min 0...350
Jacket capacity / vy hRE liter 4
Jacket temperature / vy NRE °C -60...+200
Jacket pressure / vy NES bar +1...+10

A AZRAZA Y AF—IVRIEA R

Ty EHBCRY 1 7ORIGERIE. BITEEREERIGRERD
EHHILBSBEATTHAVZLTREDET, ThSDBRRIE. &
HOEEY., BHREEOEREZFERICMADLSICESNTE
DEFT, ZLTINSIFE. BESHICERBRERARICAS & hRE
CZUTBREBICEVWTH>THEDET, REKDHZRAZAVD
Y7o —EHRZBE HZ B EEEE (hNX—, YUY
=) [FRFERNOMTREZEMENBEHR TEELSICHE-T
BOET, TS5, MADEEEZZTITI., AA—XBRERAD
B BAADREEDEEHDFE A,

R-9ATHTIVFII—HDHRBE, v Ty NAZA5AY
AF=IEIYaVIEAZAR=L (16-30 Uy ML)H LKL
WBEAZZANTLGAZZAZA VY ZAF=ILAN=TL—K(60 -
250 Uy MW ZEBATWER T, 7R Z VT MEERIE. 2
TEEICEN. ZOLHORELVTOCRAEREZRHUET,

IFAXWRF—ILANRN—FE, YRATFTLOEWELEKE- 8% < DE
FR— K, pHZO—7, Y 7YV IEBEDERDO T 7€
PU—ZBWOMIFTZZENTRETT, o, 1 URTEREE
Iy Z)bic& D & - PEEOBREDEENTBETY,

CR 60 ‘ CR 101 ‘

30/43 60/69 100/110 160/ 243 250/ 330
-1...40.5 -1...40.5 -1...+0.5 -1...40.3 -1...40.3
0.25 0.45 0.7 0.86 1.44
2 2 2 4 4
3 3 3 16 16
0...350 0...350 0...350 0...240 0...240
4 7 9 11.5 17.5
-60...+200 -60...+200 -60...+200 -60...+200 -60...+200
+1...+10 +1...+10 +1...+10 +1...+10 +1...+10



Borosilicate glass
DT A
s

. Glass lined steel
HIAZAVR
F—IL

Glass lined steel qualities:

e Standard: -60...+200°C

e Low temperature:
-100...200°C

o Antistatic: electrically
conducting

HIAZAVRF—I)

DHFIE:
- =% 1 -60---+200°C
- BIEE

CR15 CR60 CR162 f%off‘.‘.zoooc

CR30 CR101 CR252 . BB BREE

Reactior vessels of CR «chemReactor» / ‘ CR 101 ‘ CR 162 ‘ CR 252
RIGE#{ CR<<ITIVFI5T—>>

d1 (DN) mm 300 400 400 400 600 600
d2 mm 175 250 250 250 360 360
d3 mm 75 75 75 75 125 125
h mm 170 230 260 410 460 460
h2 mm 270 200 350 540 485 790

Cover: Glass dome / or glass lined steel cover plate W= HZAR=L | AZRZA VATV LANN—TL—b
HIANZ L
HAZATA VB TINEE
MRLNILVT 75y a: RIZED UL,
B NI TR ST AE—REE OB
ININ—UVT RSATY VT T TNTITAVYT
Xy Z)LEPET00

Glass column
Glass lined, jacketed bottom heating section
Bottom valve: Dead volume free, flush mounted

Agitator: Powerful drive with speed variation

Shaft sealing: Dry running, double acting
Baffle with Pt100

QPO
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Basic Glass overhead for BR type «chemReactors»
ZEHTRX - A==y K BRYA ST IVFTIH—>»

Basic setup
FEEY STV T

DN25/10 a13

BR30

Design features
The distillation glass-overheads for GMP manufacturing are built with stan-
dard «biichiflex» components made with Borosilicate glass 3.3.

Biichi «<chemReactors» come with 3 different standard glass overheads:
* BR setup

e Multipurpose K-configuration with tilted condensers)

e Multipurpose configuration with vertical condensers

The basic setup of the BR type «chemReactor» is designed for distillations in
batch mode, whereas the multipurpose glass overhead of GR and CR type
«chemReactor» allows multiple reactions and semi- batch operation.The va-
cuum manifold with additional integrated valves and its piping enables pres-
sure equalization, refilling of feeders and emptying of receivers without
interfering with the process pressure / vacuum. The built in dean stark with
its valves provides continuous separation of light and heavy phase during
azeotropic distillation as well as refluxing.

THA VR

GMPELERD A 5 ARFEBA —/IN\—~NY R, ROTABHZ
233 TEoNcBET vE T LY I Z>AVIR—F Y N TR
LTWEY,

TYbe«TIUFTII—3BEOHTRA « A—/I\—A Y R :
- BREY NPV

BRIV FUY—Z2BRK- OV T L—Y Y

- ROy IV -2V T L—Y 3y

GRECREIDZBMHZ ADA—/\—~v Rh«chemReactor»
BEOKIGE. F/N\y FREZAREICT 2—H. BREDEXRN
BREEIF. NV FE—RTOEEDHICEEFTEINTVWET,
BEVYZR—=ILNENILT EZDEEDENEH—ICTE, &
ERMOERBREEEZDL Y—N—DREEEI, 7O %
EH/EZICLET, ERNICEREBRELHERZZE T oM
ULET. BANTDT 4 —YRI—0EZFD/N)L T TEEERIC
ERCERZLHZE T COMERKICERLED,

© Feed vessel Liquid feed during process
HInAeE TOERFDORAEEAN

(2] Vapor line With Pt100, rupture disc, (packing)
ERE Pt100. E# U+ (GEf)

© condenser Spiral-Glass condensers with high condensation capacity
AVFoH— ZIAZIWAZADY T — BERAEME R

el (AVIRT R 2) KR

O cCondensate line Drains condensate into phase separator, back to reactor
vessel or into receiver

WaE EEYEREDBERICHEE URICBBRANDERS
L<iEL > —I\—
© Phase separator  Continuous separation of heavy phase (water) and light
(Dean stark) phase (solvent) in azeotropic distillation
b2 EFEAICELVE (K) EBWECAR) 2 KB T
THBELET
O Receivers For distillate (continuous process)
LY—I\— B (ERIOER)

@ Vacuum manifold  Connects main components for pressure / vacuum equa-
lization, recharge of feed vessel, draining of receivers
BEVIR=ILF FEHREME / BEZEOH LD IHE. HHEER R
ICHEHHRZETV. LY —/\—RDOB D DHEH



Multipurpose glass overhead for GR/CR type chemReactors

Multipurpose K-configuration with tilted condensers Multipurpose configuration with vertical condensers
BRIV F Y —Z2BMK-OY 740 L—Yay MK YT —ZENAY T« L -3y

GR/CR 60 K GR/CR60 1



Options and accessories

ATaveETIEYY —

Vessel lift
Quick opening of the reactor allows for easy
cleaning (inside) and visual inspection.

AinA R
RISRFDRRVRERIEER (R &
BRRBRNBRICTEXRT,

Lift with cable winch or hydraulic pump
T4V FRE U EHER

Sampling system
e minimal dead volume
o ATEX

YTV TIAT A
- B DDIRN
- ATEX

Sampling system with 50ml sample flask
YTV RFLASOMY Y IV TSRO

Gas inlet tube

For gas introduction
into liquid phase,
nitrogen purging/
blanketing

HAAY Ly hFa
BENDEE/(—
.

Ty TFavy

CiP spray nozzle
For effective cleaning on hard
to reach areas inside closed reactors

pH monitoring/control
pH/Redox probe
with gel electrolyte

CiPRZL—/ X)L 42 pHEIZE / O kO
RIGEB/RIERECHEHET Y — -
-7 y pHZO—7

4
Conductive glass coating Instrumentation High containment
Complies with ATEX regulations Anything is possible; powder dosing
and offers from a simple

mechanical impact protection
for glasscomponents

EEYHZ -7 7 L
ATEXFRE] (&)
[cfeW, Ao XE@m%E
BN REENSREL
x£9,

display to a fully
automated, recipe
controlled system

EE

H5PBAREME DR :

HUA®
NOF-F=I0)

BRTHSEEEE. 077

BEYRAT L

(See separate brochure)
CelopRan b7 e
Bfean)
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Accessories for extended chemical processing
270 XB7 79—

Preparation for the process
PARR &

Mixing vessels

e 15-200 liter glass reactor

o Used as storage tank or mixing vessel
o Available in countless variations

SXVVIRSB

- 15—200Y v NLAT 5 AR5
BEY Y I7bULIEIFV VIR
- ZRRICER

Reaction of the process

70Ot ARG
chemReactor Gas scrubber
e 15-250 Liter ¢ Neutralizes corrosive ex-
e -60°C bis +200°C haust gas
e Full vacuum to 0.5 bar e Suitable sizes for chem-
o <«biichiflex» Reactor and

. miniPilot
\ * Packed columns up to
| DN600

Temperature control units from manufacturers
like Huber, Lauda or Julabo can be attached to
the reactors.

TEVF 9=

- 115-250 Uy kL HRAZY Z)\—

- -60°C ~+200°C - BEEDHDHEEH
- ZILI\F21—L4 0.5 bar RZEHFMULET,

- «TykeTL YT R

BEIYMNO—ILIZY NEISRERES
9% ENTERLARRICED I

B
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I
U755 —ROE
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- XN T LOWRER
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Finish the process

RE7OEX
Filter Nutsch Mixing vessels
e Product filtration with lowe- e 15-200 liter glass reactor
ring mechanism for emptying e Used as storage tank or
of filter cake or cleaning the mixing vessel
reactor o Available in countless
e 10— 200 liter variations
o Further processing
XyFTAIET—
- 74— - T—FDE SEPSI
HUP. BROABICARE - 15—=200Y v MLAZ R
ANZ XL 2 BERE Aes
- 10-200Y v ML B> 7H UL IFIF
VTR
- ZRRICER
- SHBOT7OER
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Custom design, tailored to your need
KTZIYTII>Z—XICE2TCHAY LERE

Customized CR60 with: _ & T ol T = i
« rectification column and ™ il se—— B =il "[

reflux splitter T =0 | '
e pH control combined with '

I
weighing system and 7 ]—‘— "—J “IL‘ ;

metering pumps A \
« inert-gas (Nitrogen) & | A < 115 By
blanketing : = ol N =
o stirrer drive with frequency ; '
converter
e automation of different
process steps =
o fully ex proofed

H2531 XCR60:
CRBRBECERAT )Y
- IERERARMERES T
LR pHRIE &R 75 _, _
- RNEEAR(ER) LB =i ~
TITYTAVYT j Il
- BREOY - — 4 |
BRI
- BRBRZTOCARTYTD
gt
- EXZIL—7

Pfizer Pilot Plant 630 liter glass lined steel reactor Combination: Pressure reactor
Tr7A(F—)(OAYy TS5V~ with glass distillation overhead with glass overhead
630V Yy NILAZRZA4 Y RAF—ILAS AvEXR—YaYy  EARBREHTR -
EHTREBYRAT A F—/\—~v R




Bichi-Advantage

Ty emBFoFREfRAL THRE LTS

Tradition of innovation

As leading manufacturer we are used to face and solve new requests from
industries and authorities. This generates a climate of continuous improve-
ment of our products. Investments in our employees and modern tools cre-
ate the necessary basis.

Swiss engineering
Biichi reactors are planned, designed and manufactured in Switzerland with
the highest international technical standards.

Global sales and service network
We are there, where you are — with trained agencies in more than 40 coun-
tries.

Cost saving design for quick ROI
Sometimes: less is more — sometimes more is needed. Our experienced
project engineers help you to find the right solution.

Good cooperation leads to satisfied customers
We emphasize a fair and strong partnership with our customers. An open di-
alog in the project business is of vital importance

Visit our homepage for more information
concerning small scale reactors, larger units,
pressure reactors and automation:
www.buchiglas.com

INBRERH. KRB, EHEH. AT
FICDVWTEFH UL WERISR—LR—I(C
HDEITDOTTERLEESI L,
www.buchiglas.com

BEDA / R— 3
FEHEZEDA—HN—E LT, BIRERD. DHEFEISOHL
WEZBCHLT ZOBROBNZ L TEX U, COREN
SHBIEBVWEROREZIEND, HEVPERHOREICHT S
BREZTSREENSENFE LI

AAR TvI=ZFYVY
Ty DRBBRITRS DEBEMEE T X TR,
EEEEITOTWET,

=
axXnm

EHFBEORFTET—ER
EROFAICERIEEE T, 40 EDOER ICIRFEIEZ%(IT.
LIeT—Yz Y MYIR—FWELET,

R

X MNEEZETREE LIe T >

A NS IEBENIDDND T, BAILKENETYT, it
DBREDOEEINE L WERAEZ BH T e HIcEHRDEFEW
%\;\T:bi?_o

L EMAOBRIT. BEROBEEZEALUEY
BREBEEEABVWNN— =Yy TZEdehasETWEE
T WBEZVSVWEFER. 7HY Y MERICKEEET
ED

A

Reactor with removable
insulation
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UV-reactor with
brown stained glass
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Reactor for high active
pharmaceutical ingredients
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