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AlkyClean® Process Receives Affordable Green Chemistry Award

The AlkyClean process, a solid acid catalyst alkylation technology, has received the American Chemical
Society 2010 Award for Affordable Green Chemistry. The award recognizes outstanding scientific
discoveries that lay the foundation for environmentally-friendly products or manufacturing processes.
The AlkyClean process has been developed and demonstrated by Lummus Technology, Albemarle
Corporation and Neste Oil Corporation.

Production:

Technology:

Description:

CB&l Advantage:

Benefits:

Alkylate, a high-value, high-octane blending component used to produce
greener, reformulated grades of gasoline.

AlkyClean solid acid catalyst alkylation technology

The AlkyClean process uses a solid acid catalyst to produce alkylate without the
drawbacks of the existing hydrofluoric and sulfuric acid-based technologies.
Neither acid soluble oils nor spent acids are produced, and there is no need for
product post-treatment of any kind. In addition, eliminating the use of toxic and
corrosive liquid acids reduces maintenance and monitoring requirements while
significantly enhancing personnel safety and reducing environmental concerns.

The AlkyClean process has been successfully proven in a demonstration unit
running on a slip stream of a hydrofluoric acid unit feed at Neste Oil's Porvoo
refinery in Finland, containing all the key elements of a commercial plant. The
quality and yield of the alkylate product and the overall economics of the
process are at least on par with the liquid acid processes.

FEATURES BENEFITS

Robust, true solid acid catalyst Eliminates corrosive liquid acid use
and associated safety concerns —
Tolerant to feedstock impurities,
changes in feedstock olefin
composition, and process upsets

Removes safety risks associated with Lower maintenance and monitoring

liquid acids requirements — Eliminates costs
associated with mitigation and
disposal

Low pressure, liquid phase operation in | Eliminates refrigeration requirements
the temperature range of 50°C - 90°C associated with sulfuric acid — Carbon
steel construction material results in

lower costs
Does not produce acid soluble oil by- Improves alkylate yield — No by-
product product disposal requirement

No emissions to air, water or ground Environmentally friendly process




About CB&l

CB&l designs, engineers and constructs some of the world’s largest energy infrastructure projects,
providing a full spectrum of EPC solutions and proven process technologies. Drawing upon more than
a century of experience and the expertise of approximately 17,000 employees worldwide, CB&I safely
and reliably executes more than 600 projects a year through its three business sectors: CB&I Lummus
builds upstream and downstream oil & gas projects, LNG liquefaction and regasification terminals, and
a wide range of other energy related projects; CB&I Steel Plate Structures designs, fabricates and
constructs storage tanks and containment vessels and their associated systems for the oil & gas, water
& wastewater, mining and nuclear industries; Lummus Technology capitalizes on more than 1,500
patents and patent applications to provide process technologies and catalysts for petrochemical
facilities, oil refineries and gas processing plants. For more information, visit www.CBl.com or access
technical details at Lummus Technology Fact Sheets.
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