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key: 1) Full featured and powerful
scientific graphing and
analysisA . Igor Pro 6. Igor Pro 6
Is a powerful, extensible,
interactive software environment
for experiment with wave shapes,
time-series data,. The
semiconductor industry is
constantly exploring avenues of
electrically-powered vehicles in
order to achieve the cleanest
possible fuel; the greenest
engines. One technology, more




effective than the others, if it
could be better integrated into all
daily life objects, is electrically
powered microbattery. The
Japanese have already integrated
the technology into their cars,
which run on hydrogen (not
hydrogen peroxide, as we have
been led to believe). Japanese
carmaker Toyota demonstrates in
their videos that hydrogen fuel
cells use two processes to
produce electricity: the first




iInvolves the conversion of
hydrogen gas into a chemical
reaction which generates
electricity, and the second is the
chemical reaction of the
electricity to produce the
hydrogen fuel. The first
conversion makes sense if the
hydrogen is produced at a
stationary facility in order to
store energy for later use. But
when all of the energy for the
fuel cell comes from the




hydrogen gas itself, then the
second process, which is not very
efficient, makes no sense. The
Japanese engineer Wataru
Oikawa is excited about the
possibility of electrically powered
microbatteries that directly
convert the electric current into
the fuel. In a paper in the June 8§,
2005, issue of The Proceedings of
the National Academy of
Sciences, Oikawa presents a
microbattery design that uses the




familiar alkaline battery cell
structure, but from which the two
electrodes are replaced by two
electrodes of nanostructured
material. Oikawa said he has
already patented the design.
Oikawa said that to produce even
the smallest amounts of
hydrogen from an alkaline
battery requires extremely high
temperatures and pressure. Most
hydrogen-consuming processes
are, and should be, far less




energy-consuming and non-
polluting. So his hope is to
produce hydrogen at ambient
pressure and temperature for gas
and vehicle applications, to
simply replace batteries.
Oikawa’s battery consists of the
battery cell structure, an alkaline
electrode, and a nano-structured
hydrogen fuel electrode. The
alkaline electrode has a three-
dimensional porous structure
coated with cobalt hydroxide as




the electrocatalyst. The
nanostructured hydrogen fuel
electrode is made from the metal
nickel, which can directly produce
hydrogen in the presence
c6a93da’4d
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