Catalysts by Evonik
Handling Procedures for Precious Metal Catalysts (PMC)

General Information and Storage

Evonik precious metal catalysts (PMC) are supported
catalysts with platinum group metals such as palladium,
platinum, rhodium, ruthenium or mixtures of these
metals as the active component. Precious metal loading
is typically in the range of 1 — 20 wt%. The support is
usually a highly porous material, e.g. activated carbon,
carbon black, calcium carbonat, alumina, silica or others
with a high surface area on which the metal is fixed.
The following five criteria determine the performance
of a precious metal powder catalyst:

e Activity: high activity shortens reaction time
and increases throughput

e Selectivity: high selectivity reduces formation
of by-products

o Filterability: good filterability leads to fast
catalyst separation from reaction mixture

¢ Recyclability: multiple use of a catalyst
diminishes process costs

¢ Precious metal recovery: good precious metal
recovery also diminishes costs

TEM image of a precious
metal powder catalyst

General Safety Advice

PMC can be used in either dry or water-wet form.
Although the wet catalysts contain 40 — 70 wt%
water, both types are free-flowing powders.
Whenever possible we recommend to use wet type
catalyst as this is safer to handle than dry catalyst.
Always consult the latest version of the Material
Safety Data Sheet (MSDS). Here at a glance are the
most important safety rules for handling precious
metal powder catalysts:

« Use caution to avoid any dust formation
(PM losses) when using dry catalyst.

+ When handling PMC avoid any ignition source.

« Avoid skin contact with PMC and do not swallow.

+ Use the appropriate personal protective equip-
ment when handling PMC, e.g. safety goggles,
rubber gloves, lab coat. If dust formation occurs,
e.g. while handling a dry catalyst, a dust protection
mask must be worn if the occupational exposure
limit (OEL) is exceeded.

* Prevent water-wet PMC from drying out.

« Inert your reactor before charging it with PMC.

« Charge the catalyst first into the reactor, followed
by the solvent.

« For dry PMC the reactor and the solvent should
be cooled during charging.

« For highly loaded PMC and highly flammable
solvents, carry out small-scale charging trials.

+ Handle used PMC from a hydrogenation reaction
with care; it contains hydrogen that may
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self-ignite in air.
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Drum Handling

The PMC catalysts are supplied in steel drums. Special
packaging, for example in small polyethylene (PE)
bags, is available on request. These PE bags are closed
with an easy to open and reuse clip. UN/1A2 approved
drums are equipped with a pressure relief valve to
prevent an increase of pressure during transportation
and storage.

During transportation the drums shall be fixed in an
upright position. Empty drums should be retained
for storage of the spent catalysts and their transport
to the refiner.
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PMC Storage

Fresh PMC should be stored in their original sealed
drums to keep out air and other gases until the catalysts
are used. The drums should be kept in a cool, dry place
away from direct sunlight and not exposed to the
elements. The catalysts shall be stored at temperatures
between 5 and 30 °C (41 - 86 °F).

30 °C (86 °F)

5°C (41 °F)

This is to prevent unwanted modifications of the cata-
lyst, e. g. drying out of a wet catalyst, or moistening of
a dry, hygroscopic catalyst. Flammable organic vapours
or liquids should not be present in the storage area, due
to the possible fire hazards described. As a matter of
safety, do not remove the labels from PMC drums until
the contents are removed and the drums are cleaned.

Evonik Resource Efficiency GmbH | Catalysts by Evonik_Handling Procedures for Precious Metal Catalysts (PMC)_General Information | Page 2/3



Europe

Evonik Resource Efficiency GmbH

Business Line Catalysts
Rodenbacher Chaussee 4
63457 Hanau-Wolfgang
Germany

Phone +49 618159-13399
Fax +49 618159-2699

North America
Evonik Corporation
Business Line Catalysts
299 Jefferson Road
Parsippany, NJ-07054
USA

Phone +1800 422-8773
Fax +1973 929-8504

South America

Evonik Brazil Ltda.

Business Line Catalysts

Rua Arquiteto Olavo

Redig de Campos,

105 Torre A —13° e 14° andar
04711-904 - Sao Paulo - SP
Brazil

Phone +55113146-4100

Japan

Evonik Japan Co., Ltd.
Business Line Catalysts
Shinjuku Monolith 12t Floor,
2-3-1, Nishi-Shinjuku,
Shinjuku-ku

163-0938 Tokyo

Japan

Phone +8135323-7363

Fax +8135323-8789

China
Evonik Specialty

Chemicals (Shanghai) Co., Ltd.

Business Line Catalysts
55 Chungdong Road,
Xinzhuang Industry Park
201108 Shanghai

China

Phone +86 21 6119-1461
Fax +86 21 6119-1142

India

Evonik Catalysts India Pvt Ltd.
F -1/2, MIDC Phase 1
Dombivli (East) — 421213
District Thane

India

Phone +9125124 71716
Fax +9125124 70269

EVONIK RESOURCE EFFICIENCY GMBH

Business Line Catalysts

catalysts@evonik.com

www.evonik.com/catalysts

www.evonik.com

Disclaimer

This information and all further tech-
nical advice are based on our present
knowledge and experience. However,
itimplies no liability or other legal
responsibility on our part, including
with regard to existing third party
intellectual property rights, especially
patent rights. In particular, no warranty,
whether express or implied, or guar-
antee of product properties in the legal
sense is intended or implied.

We reserve the right to make any
changes according to technological
progress or further developments.
The customer is not released from the
obligation to conduct careful inspec-
tion and testing of incoming goods.
Performance of the product described
herein should be verified by testing,
which should be carried out only by
qualified experts in the sole responsi-
bility of a customer. Reference to
trade names used by other companies
is neither a recommendation, nor
does it imply that similar products
could not be used.
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