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Today the corn. Tomorrow the cob
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In the USA, fuel alcohol is made from corn (maize). In the future, it will also be produced
using the cob, the stalk, the husks or other waste material containing cellulose
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Cellulose is the most abundant organic material on Earth. In the future, it could be an unlimited
source of energy. Ali that is needed is the technology to convert cellulose into glucose, which in turn
can be fermented into ethanol (fuel alcohol).

Huge efforts are being made to develop this technology in the USA where researchers are seeking to
refine organic waste such as corn stover {(waste material), rice straw, grasses ar sawdust into fuel
alcohol. US Vice President Dick Cheney sees fuel alcohol from biomass as one of the most promising
renewabhle sources of energy.

85% or 10% blend
In fact, 85% ethanol can be used as a substitute for gasoline but the vast majority of the ethanol is
currently used as an oxygenate or octane booster in blends of around 10% with gasoline.

The use of ethano! as an additive in gasoline has become a major market, accounting for approx. 2
billion gallons per year. It is currently made from corn. In fact, 7% of US corn production is used in
the manufacture of fuel alcohol.

This has meant busy times for Novozymes since the company has become a major supplier of
enzymes to US fuel alcohol manufacturers and has developed enzymes specifically for this application
in recent years,

A substantial proportion of the country's 6C or so fuel alcohol plants, which are mostly cencentrated
in the Midwest, buy enzymes from Novozymes. This is a growth industry, There are regular reports of
factories expanding or brand new ones being built.

It is estimated that 200,000 jobs have been created in the USA directly or indirectly as a result of
fuel ethanol production.

Since the USA imports more than half of its oil, more home-produced ethanol means greater
independence and a better balance of trade.

ANNUAL US AGRICULTURAL RESIDUES IN DRY TONS Less pollution

Corn stover, 118 million Many view fuel alcohol as an

Wheat straw, 25 million environmentally responsible alternative to
Other grain straws, 7 million gasoline. The combustion of gasaline
Soybean stubble, 26 millien releases a large number of half-burnt and

unburnt by-products intc the air.
These pollutants create smog and some can cause cancer. Replacing some of the gasoline with
ethanol reduces these problems.
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Global warming is a hot environmentat issue. When ethanol burns, it simply produces water and
carbon dioxide. Supporters of ethanol point to the lower emissions of the greenhouse gas carbon
dioxide compared to gasoiline. A blend of gasoline and 10% ethanol emits 5% less carbon dioxide
than ordinary gasoline. Furthermore, the crops used to make ethanol absorb as much carbon dioxide
from the atmosphere as Is released when the ethanol is combusted.

Ethanol also offers a chance to phase out the gasoline additive methyl tert-hutyl ether (MTBE), a
potential carcinogen now found in drinking water in many parts of the world.

Fuel from waste

In 2000, cars in the USA consumed 120 billion gallons of fuel; over 1% of this total consisted of
ethanol.

Oak Ridge National Laboratory in the USA has estimated that about 144 million dry tons of
agricultural residues could be collected from existing crops. This can be converted into 10-14 billion
gallons of fuel alcohol per year.

Thus, without even competing for additional land, current biomass supplies frem agriculture are
sufficient to supply about 10% of the nation’s fuel needs for light-duty vehicies.

Residues from corn and wheat production are a large source of biomass available today. The
challenge is how to convert them into fuel economically.

1 US gallon = 3.8 litres / 1 US ton = 907 kg

The bicindustrial e-zine from Novozymes
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