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We create chemistry

Mobile Emissions Control Catalysts

TWC Three-way catalysts

BASF has unsurpassed expertise in the development of catalysts for a wide range of
applications that protect the air we breathe. Catalyst expertise enabled us to pioneer the
development of the first catalytic converters for automobiles, which has been in used in North
America since 1975. A year later, BASF introduced Three-Way Conversion catalyst (TWC),
which today is capable of destroying over 90% of Hydrocarbons (HC), Carbon Monoxide (CO)
and Nitrogen Oxides (NOx) produced by gasoline engines.

This state-of-the-art platform technology uses BASF's patented, segregated washcoat
technology, which precisely places the precious metals within the washcoat, resulting in
several important benefits:

= Optimal use of precious metals

¥ Lower cost and higher effectiveness

= Higher conversions of CO, HC and NOx over a wide range of conditions

FWC™ Four-way catalysts

The innovative single component FWC™ (Four-Way Conversion) catalyst can remove
Particulate Matter (PM), as well as Carbon Monoxide (CO), Hydrocarbons (HC) and Nitrogen
Oxides (NOx) from gasoline engine exhaust. Upcoming Euro 6, US Tier 3 and China Stage 6
regulations will enforce, besides the well-known limits for HC, CO and NOX, tighter control of
PM emissions from gasoline engine powered vehicles.

The innovative FWC™ catalyst combines the functionality of a TWC catalyst with a filter to
remove all four pollutants with just one component. The benefits include:

¥ Reduce emissions - Precious metal-containing catalytic converter on ceramic
substrate cleans car engine exhaust gases.

Remove particulates - Compact catalytic converter system with integrated particulate
filter.

Comply with limits - Ensure particulate emission below tight regulation limits.

" High effectiveness - Smart solutions to lower backpressure impact to engine and fuel.

BASF’s catalytic converter can filter 99% of pollutants
from car exhaust gases

Detailed view of a three-way conversion catalyst: the palladium layer (blue)
selectively oxidizes hydrocarbons and carbon monoxide to carbon dioxide and
water, while the rhodium layer (red) simultaneously converts nitrogen oxides to
nitrogen, carbon dioxide and water with the aid of carbon monoxide or hydro-
gen, the ceramic substrate (grey).

5.8

billion euros was the value of
the global catalytic converter

market for vehicles in 2015,
compared to 4.2 billion euros
in 2012

84

million vehicles (excluding
trucks) were produced
worldwide in 2013; in 2020,
the figure is likley to be 113
million

4.5

milligrams of particulates per

kilometer is the allowed
emission level for diesel or
gasoline engine powered

automobiles with direct
injection (Euro 6c¢ standard)
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The four-way conversion catalyst consists of a ceramic
support coated with precious metals.



About Us

BASF’s Catalysts division is the
world’s leading supplier of
environmental and process
catalysts. The group offers
exceptional expertise in the
development of technologies
that protect the air we breathe,
produce the fuels that power
our world and ensure efficient
production of a wide variety of
chemicals, plastics and other
products, including advanced
battery materials. By leveraging
our industry-leading R&D
platforms, passion for
innovation and deep knowledge
of precious and base metals,
BASF’s Catalysts division
develops unique, proprietary
solutions that drive customer
success.

BASF - We create chemistry

www.catalysts.basf.com/scr

Americas

BASF Corporation

25 Middlesex/Essex Turnpike

Iselin, New Jersey, 08830, USA

Tel : +1-732-205-5000

Fax: +1-732-205-7725

Email: catalysts-americas@basf.com

Asia Pacific

BASF (China) Company Limited
300 Jiang Xin Sha Road,
Pudong, Shanghai 200137

P.R. China

Tel: +86-21-2039 2549

Fax: +86-21-2039 4800-2549
Email: catalysts-asia@basf.com

Europe, Middle East, Africa
BASF SE

67056 Ludwigshafen, Germany
Tel: +49-621-60-21153

Fax: +49-621-60-43023

Email: catalysts-europe@basf.com

Although all statements and information in this publication are
believed to be accurate and reliable, they are presented
gratis and for guidance only, and risks and liability for results
obtained by use of the products or application of the
suggestions described are assumed by the user. NO
WARRANTIES OF ANY KIND, EITHER EXPRESS OR
IMPLIED, INCLUDING WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, ARE MADE REGARDING PRODUCTS
DESCRIBED OR DESIGNS, DATA OR INFORMATION SET
FORTH. Statements or suggestions concerning possible use
of the products are made without representation or warranty
that any such use is free of patent infringement and are not
recommendations to infringe any patent. The user should not
assume that toxicity data and safety measures are indicated
or that other measures may not be required. © 2019 BASF
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