CORNING

Corning Incorporated is the world leader in specialty glass
and ceramics. Corning’s Advanced-Flow™ reactors are
specially designed for the seamless transition from lab
feasibility to process development to industrial-scale

to multi-ton production of chemicals. Corning® Advanced-
Flow™ reactors are designed to meet the needs of
pharmaceutical, fine, and specialty chemical companies
who are seeking process optimization of a particular
reaction or a wide portfolio of reactions. These reactors
comprise highly engineered fluidic modules that integrate
heat-transfer and mass-transfer in a single piece of
equipment. These easily scalable reactors enable seamless,

cost effective solutions for fast scale-up and time to market.

Corning® Advanced-Flow™ reactors increase the efficiency,
scalability, yields, and quality of chemical processing while
reducing environmental impact, performance variability,
and cost.
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CORNING

From Feasibility
to Industrial Production

Corning® Advanced-Flow™ Reactors

Higher yields, lower costs

Corning  innovation/ brings significant / performance
benefits to the chemical processing industry /through
Corning® Advanced-Flow™ reactors — a full range of reactor
products suited to meet'the needs of a particular reaction or
a wide portfolio of reactions.

Continuous-flow chemical production utilizing Corning®
Advanced-Flow™/reactors can provide:

Seamless scale-up

Increased production yields

Lower.overall production costs

Enhanced plant safety

Higher product quality

Decreased waste generation and energy consumption
Faster product time to market

Corning® Advanced-Flow™ reactors can be effectively run on
reactions with ‘miscible and immiscible liquids, and gases
and liquids containing some amounts of small solid particles,
with dimensions up to 200 microns.

Many different types of reactions are well suited for Corning’s
reactorequipment, including:

Nitrations
Oxidations
Brominations
Chlorinations
Grignards
Alkylations
Organo-metallics
Hydrogenations
Polymerizations,
...and others

-

Corning® Advanced-Flow™ reactors can be integrated info
existing chemical processing infrastructures and designed
upon request to ATEX and GMP standards.Corning’s reactors
can be easily incorporated into industrial systems via standard
connectors, helping customers migrate to Corning’s
technology with little or no downtime.
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Corning® Advanced-Flow™ Reactor — Seamless Scale-Up from Laboratory to Production
High flexibility — Metal-free reaction path

G3 Glass Reactor G4 Ceramic Reactor
m Large internal volume m Large internal volume

G1 Standard Evaluation Reactor
m Small internal volume

Low-Flow Reactor
m [ow internal volume

m Run continuous chemical processes m Scalable from test to production m Continuous production of large m Reduced footprint

at laboratory m Process development and optimization amounts of chemicals—several m Processing capability >300 kg/hr
m Use minimal quantities of reactants tool tons/year m Superior corrosion resistance

to run test ® Fvaluate technical and commercial m Realize potential of full scale economy

benefits of continuously running
chemistry

'\¢ I
« .). I
)

A"AVA .- VR %\ e |
NN AU AN AT
OGN 0N N o\ 0 0] AN NN N\ O v 3
NN N NN AN AN AN AN N NN AT A
N DN 0 e ° s LN NN\ N\ e ® 3 ®
ANAAL "ﬁfQE’QJ AAAL \/\5*11\1
X AN » BB LN NN OGN NN h AL
A A AR I AR RN DY)
NN k] = 0] SN\ N N\ ° °, O
AAA AT AR AR RA
AAAA VI AAAAIRIINY
Lo\ LN LN D\ B ° AN N SN N\ 0 e 'y
AR AR D RRANR IR
NN I CNNITNN
AAAATITYAAAAGPINY
AR R AR Y AR AR OGN
NN 0N 0\ A .A. LN N N LS .A.A.
Akwguvvu--NﬂuuuP
‘ ANANASAGNINGINININAT AT AN,
A A A NN A AN A N0
AANAVIIAAAATIN
NN NI NN
NN AN
ON OO0 N\ L) -AaA- G ON O\ D) ° 'A-A-
: 'V‘V‘ A\ AT A R\ 'V‘V‘ IRV AYA YA
NN AN NN NAAAY
OD GO0 O\ ) ° © e AN N ) e . O .
AR ) RRRR NG
g R N AN A A AT IR NN A A A
AAAAVIIVAAAATINRG
3 N VA\.”EA\.JA&’ ; VA\:/‘\;J‘\;}
Flow rates: (ml/min) 2to 10 30 to 200 400 to 2000 1000 to 5000
Single plate volume: (ml) 0.45 8to 1 55to 65 200 to 260

Boundary Conditions Corning’s Broad Portfolio of Advanced-Flow™ Reactors — G1,G3, and G4

Process Path

Design Conditions

Heat Exchange Path

Temperature (°C)

-60 to 200

-60 to 200

G1

Pressure ( barg)

Oto18

G3

Otob

G4
Ceramic

25

50

75

100
125
150

kg/ h

75

200

\

225
250
275
300




