
those substances are so small that no one is 
worrying about them today. On the other 
hand, ethanol exhaust emissions do con-
tain acetaldehydes not found in gasoline 
exhaust. 

Promise: Ethanol will save us from global 
warming.

When fossil fuels are burned, they re-
lease carbon that was removed from the 

atmosphere billions of years ago by plants 
and stored in fossils ever since. This release, 
in the form of carbon dioxide, builds up 
greenhouse gases that are widely believed 
to be causing climate change. Ethanol re-
leases carbon dioxide, too, but some of it 
was removed from the air recently by the 
plants grown as feedstock for ethanol pro-
duction. So ethanol recycles a share of its 
carbon, and the size of that recycled share 

determines its greenhouse appeal. 
Ideally, ethanol would be efficient 

enough as a fuel to power ethanol-produc-
tion factories. But it’s nowhere close. With 
today’s technology, the carbon dioxide re-
leased by the fossil fuel used to produce 
ethanol towers over the amount recycled. 

Switching from gasoline to ethanol 
would have an “ambiguous effect” on 
greenhouse gases, according to the Berke-

75 or more:
Illinois, Minnesota

40 or more:
Iowa

20 or more:
Missouri, Nebraska, North 
Dakota, South Carolina, 
South Dakota

10 or more:
Colorado, Indiana, Wisconsin

5 or more:
Georgia, Kentucky, Michigan, 
Montana, New York, North 
Carolina, Ohio, Tennessee

E85 FUELING STATION COUNTS BY STATE

AS OF APRIL 3, 2006.

AZ
NM

TX

CA
NV

OR

WA
MT

ID
WY

UT CO

ND

SD

NE

KS

OK

MN

IA

MO

AR

LA

MS AL

TN

IL

WI
MI

IN
OH

KY

GA

FL

SC

NC

VA

PA

NY

WV

ME

NH

VT

MA

CT RI

DE

DC

NJ

MD

Over 250,000 gallons

Over 100,000 gallons

99,000 to 9900 gallons

Under 10,000 gallons

ESTIMATED USE OF GASOHOL—2003

E
thanol, or grain alcohol, is this 
country’s most widely used bio-
fuel. About 3.9-billion gallons 
were produced in the U.S. last year, 
mostly from corn, which is trivial 

compared with the 140-billion gallons of 
gas the U.S. consumed. A small amount 
was imported.

Methanol, or wood alcohol, famous for 
powering Indy cars, is much less common as 
a transportation fuel. Most of it today comes 
from natural gas, although it could also be 
made from coal or “biomass” (an all-encom-
passing term for vegetation).

Both alcohols suffer from low energy den-
sity: It takes 1.48 gallons of ethanol to equal 
the energy in a gallon of gasoline, and 1.87 
gallons of methanol. This means tanks and 
transportation capacity must be upsized if 
these alcohols are to replace gasoline. There 
are other problems as well. The alcohols have 
different solvent properties than gasoline 
(ethanol is different from methanol, too). So 
running them through tanks and pipes that 
formerly carried gasoline will dissolve accu-
mulated solids, which then contaminate the 
new fuel. The alcohols, particularly methanol, 

are also corrosive in ways that gasoline is not. 
Even worse, they absorb water. Pipelines 

contain water. So ethanol, or gasoline mixed 
with ethanol, can’t be transported through 
pipelines that have been used for years for 
petroleum products. Ethanol must move by 
truck or rail and be mixed with gasoline just 
before distribution to retailers. 

Although these problems are not impos-
sible to solve, they raise costs. And there’s 
another issue best illustrated by a test done 
by the DOE in 1999 on a Ford Taurus FFV 
(flex-fuel vehicle). On E85 it wouldn’t start 
at two test points, minus-15- and minus-20-
degrees Fahrenheit; the same car on gasoline 
started promptly.

So the alcohols aren’t perfect substitutes 
for gasoline. But ethanol has proven to be a 
useful stretcher for pump gas. Which brings 
up the obvious question—how much of this 
gasoline stretcher can be produced?

Right now ethanol is a fast-growing busi-
ness, with 96 production plants operating at 
full capacity, plus 33 more under construc-
tion and eight major plant expansions.

A bushel of corn yields 2.8 gallons of eth-
anol. An acre of corn yields 144 bushels on 
average, or 403 gallons. At that rate, satisfying 
the mandate for 7.5-billion gallons by 2012 
will require about 1.25-billion-more bushels 
of corn, which will require 8.7-million acres to 
grow. All to get a mere five-percent ethanol 

into U.S. gasoline.
Increasing the mixture to 10 percent, the 

amount all cars could burn with no engineer-
ing changes, would require an additional 2.7-
billion bushels of corn, a one-fourth increase 
over 2005’s crop. That suggests cultivating 
18.6-million-more acres of corn beyond the 
73.6-million acres harvested in 2004. The ac-
tual situation is less severe because each 56-
pound bushel of corn, when it’s processed 
into ethanol, also produces about 17 pounds 
of high-protein distillers grain that can sub-
stitute for corn and soybean meal in animal 
feed. So the feed supply can be maintained 
with a less drastic increase in acreage. Some 
acres would be redeployed from soybeans to 
corn as demand increases. Experts also say 
that five to six million acres now idle in the 
Conservation Reserve Program could be used 
for corn production. Moreover, the recent 
trend in corn yield has improved one-to-two 
percent per acre each year. 

Still, producing enough ethanol for a 10-
percent stretch of our gasoline supply would 
likely end most corn exports, about two-bil-
lion bushels now, cause planting on marginal 
acres not used now, and lead to high corn 
prices that would disrupt the economics of 
meat and dairy production.

Clearly, corn-based ethanol is unlikely 
to ever replace more than 10 percent of the 
gasoline supply. —PB

What Is Ethanol? 
Can We Get More?
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