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

active pharmaceutical ingredients (API's)
intermediates

fine chemicals

dyes, paints, vamishes

and many other

substances in Pilot Plant

and kilalab

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

full vacuum to 0.5 bar
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— Multipurpose Reactor systems Pilot Plants and kilolab
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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

 Swiss manufacturing quality guarantees a long operating life.

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

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

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

» Safe operation is ensured by internationally recognized certificates.

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

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

* Evaporation to any desired consistency

* Multicomponert reactions

* Gas dispersion below liquid surface

* Rectification

* Extraction/phase separation in reactor vessel

* Others

Approvals, certificates for cGMP validations

» CE certificates of conformity (Machinery directive/PED/ATEX)
« TA-Luft certified

 Declarations on FDA conformity

Facts and figures

* 15250 liter glass / glass lined steel reactors
¢ -60°C to +200°C operation temperature

¢ Full vacuum to +0.5 bar overpressure
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The Blichi «<chemReactor» types BR — GR — CR

Tyvb« T 2705 —»547BR -

Biichi offers three different types of «chemReactars»
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 averhead: 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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«b\ijchiﬂex» — the unique flexible glass connection system
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Flexibility o Safaty, glass protection
» Excellent tightness (TA Luft certified)
* Fast and easy installation

« Short service interventions

Flamepolished glass o No residues
o Efficient cleaning
«biichiflex» system » Self emptying piping
Metal flanges » Proper earthing of system (ATEX)

» Springloaded flexible connection
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BR-«chemReactor»
BR«TZUFPIH —»
Basic setup

¢ host economic
¢ (ood visibility into reactor
» Compact glass overhead

Features

¢ Reactor bottom: Glass

» Cover:Glass / glass lined steel
o |mpeller stirrer: Glass lined steel

Sy NPy

GR-«chemReactor»
GR-«7XUFPD T —»
Medium setup

+ Good visibility into reactor
+ For a wide range of chemical processes
» Multipurpose glass overhead

Features

* Reactor bottom: Glass

¢ Cover: Glass / glass lined steel
« |mpeller stirrer: Glass lined steel
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CR-«chemReactor»
CR-«TI=YFPOH—>»
Premium setup

» Bast return on investment

« Largest range of chemical processes

+ High mechanical stability and durability
+ Optinal control of process temperature
+ [Multipurpose distliation glass overhead

Features

» Reactor bottom: Glass lined stee
* Reactor nuddle sectior
» Cover: Glass / gl: 1ed steal
» |mpeller stirrer: Glas al
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Glass Reaction vessels design of Biichi BR- and GR-«chemReactors»
HoARBER TS >-TyvEBREGR«T S U T Y —>»

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 coverpiate (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 efc.

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 builtin glass lined stirrer and its baffle.

W

Reaction vessels of BR/GR «chemReactors / RIE5%% BR / GR «< T SUFI5—>>

Nominaltotal volume / ERBE / BARE

Dperating pressure / &/ EDH

Heat exchange area/ Sy3ZH T UF

Min. stired volurme / R 2R BE

ilin. valume for termp, sensing with baffle / SRE > —& /w7 ILOB S RE
Aqitator speed / IR

Jacket capacity / vy NBE

Jacket temperature / 35 w4y WEE

Jacket pressure / /4w NEH

e

BREGRY - F<r 2 U745 —»DEEEERBBRD Vv 7y
FERA(15 - 30 Uy BIWET T H S AR B> TED, RIG
BESHIN—TL— OGO - 100 Uy FINEHTAF AV
AF—INCiE>TWET,

INEDAZARGESRE. ELFTOEIERRT 5EHD
SR TRREERRE L TOWET, TFAILZAF—ILHIN—E.
VAFLOBOWEEENHE D - HEOBRR— ML T
ZEEH AUV EL pHZO—-T O L3 nEHO 7 7 =51
—EEFT LI ENTEED,

BERE. VATALARTALEER CRBHAMELEARICT S
HER T BAZA33TERLTOVET, A5AF1>X
FJLAERE SNy T E s TERBES LOWBBMXRAER
EHTTEEET,

BR/GR 15 BR/GR 30 BR/GR60  BR/GR 100
liter 15/ 28 30 /40 60/7 100/ 116
bar 1. 405 -1..+05 -1.. 405 -1...+035
m? 0.25 0.41 0.72 1.15
liter 1 1 1.5 1.5
lirer 2 2 45 45
=1/min 0...350 ... 350 0... 350 0...350
liter 4 7 12.8 207
°C -60... +200 <60, 4200  -60...4200 -60...+200
bar +1... 0.5 1w 06 +1...+05 +1..+0.5



Reaction vessels of BR/GR «chemReactor- / sUhiniey BR/GR «TZUFP 05 —»

| BRIGR 15

Borosilicate glass
ROTFABHS
A

Glass lined stesl
HIAZ1VR
F—=

BR/GR 60 BR/GR 100

d1(oN)
d2
d3

(1) Cover: ( dome /
(2@ Reaction vessel Ath heating 7 coolin

@ Bottom valve: De e free, flush mounted

@ Sha_it sealing: Dry running, double ¢
(©) Batilewith PLIO0

300
175
s
430

300
175
75

620

400
250
75
610

400
250
75




Glass / glass lined steel reaction vessels of Buichi CR-«chemReactors»

TJwbk CR«TIUFIH—»HZ

Biichi’s CR type reaction vessel design is influsnced 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 rebustness and
capacity. Compared to a conventional glass lined stesl 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-
tomn section with either a glass dome (15 — 30 liters) or glass column with a
glass lined stesl 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
haffle.

Reactior vessels of CR «chemReactors /
REBH CR <<TZUTT57—>>

Nominalitotal volume / SEFERER / BADE liter 15/26
Operating pressure / 5 AEH bar -1,..405
Heat exchange area/ AT U7 m? 0.3
Min. stimed volume / H R 8 liter 1
Min. volume for temp. sensing with baffle / liter 3
BEtwrg—£vTIOBORE

. Agitator speed / R RE— N 1/min ©  0..350
Jacket capacity / v hBE liter 4
Jacket temperature / ¥y MR E °C -60...+200
Jacket pressure / v 4w EH bar +1...+10

R HBZRFA4 Y AF-ILRIDASR

7w EHECRY 1 JORIGEER. BlltERtERIGEED
EFHFSRBATTYAVELTRDET, ChSORERIZ. &
HoEEY, BREZ2OBESERCMIZ2LSEESNRTS
DET, LTINS BESHcEBRERRGER L hEE
CFULTBERLBWTIE>TRDET, EODHZAZA2D
YFPHG—LhRBE, HSXBO EE@E (h/R— 2V
=) FERBRNONMTREZEMENBRTEDLSICLS T
BOEFT, 5. NBROBEES T T, XL—XGTRED
B BOAOEEDEEHDEE A

CR-5A FerZVFUH —»DBERIE. Vv Ty AT
VAF=NEI/avEHTAR—L (15-30 Vv MLWbH L
CRBAZZNZTLR/PZZAZA v ZAF—ILHAN=TL—~B0-
250 Uw NN ERBATWET. IS AS1 =T midsid. &
BN BN, FOLODRELETOCIREEEH#L T,

IHFANZF—NH/I—F,. YXATFLOBNEEY- 8L 0B
BR—NE. pHZO—7, Y7 U TR BEDER DT 012
B —FEWORFRCERTRETT, o, TR HEREE
Ry 7k D, & ARBEODREDRENIIE TI,

CR 162 CR252
30/43 60/69 100/110 160/ 243 250/ 330
-1..+05 -1...+05 -1..405 -1..403 -1...+03
0.25 0.45 0.7 0.86 1.44
2 2 4 4
3 3 16 16
0.30 . 0.3% ¢ 0..350 0...240 0...240
4 7 9 1.5 175
-60...+200 | -60,..+200 i -60...+200  -60...+200  -60...+200
+1..+10 +1..+10 +1..+10 +1...+10 +1..+10



Borosilicate glass
RO BRAS

A
. Glass lined steol

HIXASA VA
F—i

Glass lined steet qualities:
e Standard: -60...+200°C
o [ow temperature:

-100...200°C
o Antistatic: electrically
conducting
HIZASAVAF—Ib
O¥H
- [F4 - 80---+200°C
- BB
CR15 CR60 CR162 1 00~4200°C
CR30 CR101 CR252 BRIEL  EREH
Reactior vessels of CR schemReactor / CR 15 CR 30 CR 6O
RIEEE CR<«<7IUFPIT—>>
d1 (D) mm 300 400 400 4(20 600 600
d2 mm 175 250 250 250 360 360
a3 mm 75 75 75 75 125 125
hi1 mm 170 230 260 410 460 460
h2 mm 270 200 350 540 485 790

Cover: Glass dome / or glass lined steel cover plate

Glass column

Glass lined, jacketed bottom heating section A AL RO E

Bottom valve: Dead volume free, flush mounted @) ML Tws a3 RICE!

Agitator: Povrerful drive with speed variation

Shaft sealing: Dry running, double acting
Baffle wath Pt100 (7 L ZN=PE100
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Basic Glass overhead for BR type «chemReactors»

TSR - A—IN—A\Y R

JES
Basic setup
Bz v T T

BR30

BRY A J« T2 UF T —>»

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

¢ Multipurpose K-configuration with tilted condensers)

o Multipurpose configuration with vertical condensers

The basic setup of the BR type «chemReactor is designed for distillations in
batch mode, whereas the multipurpese 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 recsivers 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.

FHA R

CMPBLERDOH S AREKEB A —/IN\—\v K, RUVT1BH>
A33THESNIEE v E 7Ly 2>V R—2 O
LTWET,

TwbeTZTUTIH SBBEOHTA » A—)N—~y
cBREw 7S

SRR Oy Py —E£BRK- YT LY 3y
SRR Oy —ZBMary TS L—ay

GRYCREDEZHMHS RO A —IN—~w EhlechemReactors
BRI, RNy FBREETRICTE—H. BREODEAR
HBRTE. NvFE—RTOEREOLDIERFAZNTVET,
BT —ILRENANILTEFOREOENEL—ICTE, &
ERINOEBRBRS-ZDOL Y —N—OREEZTT. 7OEAE
FH/ERcLET, EFMNcERCBREAREE T oM
LET, BANBOT 4 —YRAF =0 & ZFD NI T TEHBIC
B-EEERBEBT oM -BERIOGBRLET,

© Feed vessel Linuid feed during process
HnaR TOEAhOREEEAN

© vaporline With Pt100, rupture disc, (packing)
ARE P1100. E73k LA GEfE)

© condenser Spiral-Glass condensers with high condensation capacity
aAvFoy— ZIRASIAHZZR AT — SRERRN RS

I (VI N KER

© condensate line

RET

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

e ERBD SR L LR IFERBADRER S
<Ly —8—

© Phase separator

Continuous separation of heavy phase (water) and light

(Dean stark) phase (solvent) in azeotropic dstillation
HME ERAICEWEK) EBWVE(BA)EHRB T
ToMLET
© Recsivers For distillate (continuous process)
Ly—it— AEEAERIOEX)

© vacuum manifold

REY=R—JLF

Connects main components for pressure / vacuum equa-
lization, recharge of feed vessel, draining of receivers
FTERGEINT / BROH—{LHRIEE, HEE 88
KB ATV LY —/3—AD R 3 OREH



Multipurpose glass overhead for GR/CR type chemReactors
54 7GR/(|3\R"TE YFP09—D%EMNATR - A
eV ACSANN R SR S

Multipurpose K-configuration with titted condensers Multipurpose configuration with vertical condensers
BRIV FU Y —%8BRK-Iv 7L —2 3> MEAX IV FUY—FENIV T TL—Y Y

GR/CR 60 K GR/CR60 1



Options and accessories
AFaveEFTIEYT)—

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

HRE G
FIGBEROHZESWHEEER (RED) &
BERasmsBEiCTEET,

Lift with cable winch or hydraulic pump
T FHEE L 3mER

Gas inlet tube

For gas introduction
into liquid phase,
nitrogen purging/

Sampling system
* minimal dead volume
o ATEX

Yo T) PV AT I blanketing

- BB OB

- ATEX HAA LY hF2
-7
TENDE R/ —
YTy«

) ) v

Sampling system with 50mi sample flask

BT AF L0 Y FILE T XD

CiP spray nozzle pH monitoring/control

For effective cleaning on hard . pH/Redox probs

to reach areas inside closed reactors with gel electrolyte

CIPZA 7L —/ X % pHEIE / 3> b

REEBRHNPHRETHHEES Y — -

vy pHZO—7

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

protection for glasscomponents display to a fully : I P=ARY =3

LS

|l 11~,..

automated, recips RpF—R=0 7

EEHHASRO—FT 1Y controlled system

ATEXRAI ({ZEH)

PV, HSRABR%E ZE -
BRNGEENSRBLET, HS5bST]REHEDBER - f§
BERNSELEE, 0K
=30 SN

(See separate brochurs)
(ohyOr%cs
B{IEEW)




Accessories for extended chemical processing

270 XB7 7YY —

Eﬁ
H
S
A
N
L
™
=
2
@
&
3
ou

Preparation for the process
PARRCEE

Mixing vessels

o 15-200 liter glass reactor

e Used as storage tank or mixing vesse!
¢ Available in courttiess variations

SRV VTBE

- 15—200U v MILH S AB#H

- BRI VOBULREFYVIRR
- ZRRIEER

Reaction of the process
TOEZARB

chemReactor

o 15— 250 Liter

® -60°C bis +-200°C

¢ Full vacuum 1o 0.5 bar
o =hiichiflex»

Temperatie ool units rom manufechrers
2o Huber, Lauda of Julabo can ke attached to
the reactors

TEYFOG=

- 115-250 Uy L

- -B60°C ~+200°C
7NIF 2 —46 05 bar
kT T Ly X

BEIL O3y MBI SRER
BRI LHTCERICEBECAEDHT

i

Finish the process
BROER

Filter Nutsch

¢ Product filration with lowe-
ring mechanism for emptying
of fitter cake or cleaning the
reactor

® 10— 200 liter

XvFILINE —
774N —T—FD
WHLY. BRORER
AN X LR B BEE
- 10-200) v b

Gas scrubber

o Neutralizes corrosive ex-
haust gas

» Suitable sizes for chem-
Reactor and

| miniPilot
¢ Packed columns up to

DNG00

HRAZXY ZIR—

- BERttOF 2EES
AEHRLET,
EIRAAvhEST
ZYFIY—-HDE

E#1X
. XBLHS LORER
DNB0Q (B00mm)
EITe

Mixing vessels
* 15—200 liter glass reactor
e Used as storage tank or

mixing vessel
o Available in courtiess
variations

o Further processing

TXVUTAR

- 15-200Vy RILFH SR
B

BRI IELCIEEE
SIRVEVE ]

- SRREER

. SEoOER

13



Custom design, tailored to your need
TZVTIIH>Z—XICEBE>EHRY LEEE

Gustomized GRG0 with:

» rectification column and
reflux splitter

* pH control combined with
weighing system and
metering pumps

« inert-gas (Nitrogen)
blanketing

o stirrer drive with frequency
converter

 automation of different
process steps

« fully ex proofed

HAYI4 XCRBO:
B EERAE
CEBRARVATALLES £
Ry FickdPhar bD— L =
CREMHR (BR) 12£3
HRAL—NL
ROV — e
FZq47
CREZTOERRRATYID
BE1k
- PERALH

Pfizer Pilot Plant 630 liter glass lined steel reactor Combination: Pressure reactor
JrAF—NA Oy R TSR with glass distillation overhead with glass overhead
630U hNBZATA Y ZAF— VAR AVER—3y FHEREHTZR -
EATREBY AT I d—/N—~y R




Biichi-Advantage

Ty emBoNRZFAL TH&EZE LTS

Tradition of innovation

As lsading 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 empioyees and modem tools cre-
ate the necessary basis.

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

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

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 custemers. An open di-
alog in the project business is of vital importance

Visit our homepage for more information
conceming small scale reactors, larger units,
prassure reactors and automation:

www buchiglas.com

INBRERES. AEB. THEH. AF
BICDOVWTEHLWBERR—AR—VIC
HDETOTSERBILI N,
www.buchiglas.com

DA S ~— 3y
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2HBRBECEFE Y —CR
EROFRICRAIEEEFT . 40 LOEL ICRFRIER R,
LicT—Yzry bRy R—rWeULET,

R

X MEIRZERREE LT 1

e ENCEBENDINDET. BIHEROHBETT. ¥t
ORBOBAIHEL WERAZZERE T eH L EROBFEN
ZEWLETS

L ERNBERIZ. BEROBEZLEILLET
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