
 

Cost-saving measure to upgrade ethanol to
butanol—a better alternative to gasoline

April 11 2013

Scientists today reported a discovery that could speed an emerging effort
to replace ethanol in gasoline with a substantially better fuel additive
called butanol, which some experts regard as "the gasoline of the future."
Their report on this discovery, which holds potential to reduce the costs
of converting ethanol factories to production of butanol, came at the
245th National Meeting & Exposition of the American Chemical
Society.

Duncan Wass explained that ethanol has become a leading
biofuel—millions of gallons added to gasoline around the country each
year—despite several disadvantages. Ethanol, for instance, has a lower
energy content per gallon than gasoline, which can reduce fuel mileage.
Ethanol also has a corrosive effect on car engines and can't easily be
used in amounts higher than 10-15 percent.

"Ethanol actually is a poor alternative fuel," Wass said. "Butanol is much
better. It contains about 30 percent more energy per gallon than ethanol,
is easier to handle and more of it can be blended into each gallon of
gasoline. In fact, you could fuel a car on pure butanol and it would run
absolutely fine. That's the basis for butanol's emerging reputation as 'the
gasoline of the future.'"

Efforts already have begun to convert some ethanol factories in the Corn
Belt to production of butanol, Wass explained. Those factories currently
process corn into alcohol with the same fermentation technology used to
make beer and beverage alcohol. Converting those factories to ferment
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corn into butanol would require costly modifications, estimated at $10
million-$15 million for a typical plant.

Wass and his group at the University of Bristol in the U.K. are reporting
the discovery of a new family of catalysts that could enable those
factories to continue producing ethanol, with the ethanol then converted
into butanol. With the catalysts, ethanol factories would require less
retrofitting to produce butanol. Catalysts speed up chemical reactions by
lowering the amount of energy needed need to jumpstart reactions. They
enable production of hundreds of everyday products, and many of the
proteins that sustain life are catalysts called enzymes.

Their report was part of a symposium on renewable fuels and catalysts.
Abstracts of other presentations appear below.

"These new catalysts are much better than any previously in existence,"
Wass said. "There's a long way to go before they are commercialized,
but we are reporting a fundamental advance in that direction. Quite
simply, they are the world's best catalysts for making the gasoline of the
future."

The new catalysts are more selective, solving a difficult problem in
which current catalysts churn out butanol as well as unwanted products.
Wass said the new catalysts yield 95 percent butanol out of the total
products from each batch in laboratory-scale tests.

  More information: Abstract 

Catalytic conversion of ethanol to an advanced biofuel: Unprecedented
selectivity to n-butanol

Butanol has emerged as the front-running sustainable liquid fuel
replacement for gasoline. The development of biosynthetic pathways for
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its synthesis have dominated recent research but these are still challenged
by very low conversion and modest selectivity. An attractive alternative
is catalytically upgrading more readily available (bio) ethanol is
attractive but this is hampered by modest selectivity in most cases.
This paper will report homogeneous ruthenium diphosphine catalysts for
the upgrade of ethanol to butanol which show selectivity to n-butanol of
over 95% at good conversion. Our preliminary mechanistic study into
this system will be presented, which suggests high selectivity is achieved
because the catalyst imparts control over acetaldehyde aldol
condensation reactions, with evidence for an on-metal condensation step.
The crucial role of ligand structure in this regard will be discussed.
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