EERE: Hydrogen Energy - Basics Page 1 of 2

L

. .5, Department of Energy

= / Energy Eﬂiﬂlﬂnﬂ}" and Renewable E“Emy Bringing you a prosperous fusture where energy is

clean, abundant, reliable, and affordable EEFRI

Home | Site Map | A-Z Index | EERE Information Center

‘& Infrasfructure
‘Technologies Prof

Hydrogen

Hydrogen Basics

Hydrogen is the simplest element; an atom consists of only one proton and one
electron. It is also the most plentiful element in the universe. Despite its simplic
and abundance, hydrogen doesn't occur naturally as a gas on the Earth—it is al
combined with other elements. Water, for example, is a combination of hydroge
oxygen (H,0). Hydrogen is also found in many organic compounds, notably the

"hydrocarbons" that make up many of our fuels, such as gasoline, natural gas,
methanol, and propane.

Hydrogen can be made by separating it from hydrocarbons by applying heat, a
process known as "reforming" hydrogen. Currently, most hydrogen is made this
from natural gas. An electrical current can also be used to separate water into i
components of oxygen and hydrogen. Some algae and bacteria, using sunlight ¢
their energy source, even give off hydrogen under certain conditions.

Hydrogen is high in energy, yet an engine that burns pure hydrogen produces a
no pollution. NASA has used liquid hydrogen since the 1970s to propel the spact
shuttle and other rockets into orbit. Hydrogen fuel cells power the shuttle's elec
systems, producing a clean byproduct—pure water, which the crew drinks. You
think of a fuel cell as a battery that is constantly replenished by adding fuel to it
never loses its charge.

Fuel cells are a promising technology for use as a source of heat and electricity
buildings, and as an electrical power source for electric vehicles. Although these
applications would ideally run off pure hydrogen, in the near term they are likel
be fueled with natural gas, methanol, or even gasoline. Reforming these fuels t¢
create hydrogen will allow the use of much of our current energy infrastructure-
stations, natural gas pipelines, etc.—while fuel cells are phased in.

In the future, hydrogen could also join electricity as an important energy carrier
energy carrier stores, moves, and delivers energy in a usable form to consumer
Renewable energy sources, like the sun, can't produce energy all the time. The
doesn't always shine. But hydrogen can store this energy until it is needed and !
be transported to where it is needed.

Some experts think that hydrogen will form the basic energy infrastructure that
power future societies, replacing today's natural gas, oil, coal, and electricity
infrastructures. They see a new hydrogen economy to replace our current energ
economies, although that vision probably won't happen until far in the future.
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