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ABSTRACT

Energy has a profound impact on our quality of life. We need energy to warm our homes,
to produce food, and to deliver clean water to our homes. Energy production and use affect the
environment. Energy production is a major land user and impacts water quality. Energy use
contributes the major share of anthropogenic greenhouse gas emissions. Energy underlies all
economic activity; energy prices impact all economic sectors.

Both the U.S. and world economies are based on fossil energy. The U.S. and the world
both derive about 85% of their commercial energy supply from fossil fuels. This trend is
projected to continue into the foreseeable future. World energy consumption is projected to
increase from 382 QBtu/yr in 1999 to 607 QBtu/yr in 2020, but the percent of fossil energy will
remain essentially unchanged. Fossil fuels are abundant, relatively low cost, and widely
dispersed.

World energy demand is forecast to grow dramatically. Over the next 100 years, world
population is projected to nearly double while world energy consumption grows two- to five-
fold. As energy use increases, greenhouse gas emissions will be a growing concern. The
concentration of CO, in the atmosphere is rising; it has grown from a pre-industrial-age average
of 280 ppm to 365 ppm today. Although cause and effect relationships are not yet clear, there is
a historic correlation between CO, concentrations and global temperatures. As we head toward
higher levels of greenhouse gases in the atmosphere, we must consider the potential impact of
these concentrations on the climate.

The increased use of natural gas over other fossil fuels is one avenue to mitigate CO,.
This is one of the drivers behind the expected growth in natural gas consumption worldwide.
Global demand for natural gas is growing almost twice as fast as the demand for oil.

Interest is growing in gas-to-liquids technology as a means to monetize stranded gas,
access new markets, and generate clean fuels. Advances in technology that lower capital costs
are making gas-to-liquids more economically feasible.
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[image: image2.png]Gas-to-liquids technology is especially important to Alaska. As much as 100 Tcf of
natural gas may reside on Alaska’s North Slope. Gas-to-liquids technology may provide a means
to bring this gas to market and, at the same time, extend the life of the Trans-Alaska Pipeline
System. The gas may also be transported through a proposed new natural gas pipeline.

It is estimated that more than half of global resources of natural gas are stranded. Gas-to-
liquids technology could help bring this stranded gas to market and make use of a resource that is
currently being wasted. Worldwide, there are some 23 gas-to-liquids sites existing, under
development, or under discussion, with total capacity of about 675,000 bbl/day.

Gas-to-liquids is a three-step process: syngas production, Fischer-Tropsch synthesis, and
product upgrading. Syngas production accounts for about two-thirds of the total cost, and is a
major thrust of the U.S. Department of Energy (DOE) gas-to-liquids research program. The
program has advanced from exploratory research to bench- and engineering-scale projects.
Entry-level demonstrations of new, lower cost technologies are expected in 2002 to 2004.
Commercial-scale plants with capacity of 10,000-50,000 bbl/day may be in operation by 2008.

DOE is funding projects to develop advanced ceramic membranes that reduce the cost of
syngas production. The goal of these projects is a 25% to 30% reduction in liquid production
costs. DOE also owns the Alternative Fuels Development Unit in LaPorte, Texas. This test
facility allows industry to validate the concept of converting different syngas mixtures into high-
quality fuels in an advanced slurry phase reactor.

The products produced with gas-to-liquids technology are needed for the high-efficiency,
low-emissions automotive fleet of the future. Research is currently underway in three areas:
fuels, including tailored gasoline and diesel, alcohols, and hydrogen; aerodynamic cars, including
cars powered by fuel cells; and pre- and after-treatments to reduce emissions.

About 5% of world gas production is lost each year to flaring and venting. This adds to
CO, loading on the atmosphere. Gas-to-liquids is a win-win technology; investing in gas-to-
liquids research can prevent loss of resources and protect the environment.




