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Micro-scale aqueous steam reforming of glucoseis
suggested as a novel method of H, production for micro
fuel cells. Compact fuel cell systemsare aviable
alternative to batteries as a portable el ectrical power
source. Compared with conventional lithium batteries,
hydrocarbon powered fuel cells are more compact and
boast a higher energy density[1]. Micro reactor
advantages over bench top scale counter partsinclude
decreased surface:volume ratios and increased thermal
conduction and mass transfer rates. While direct biomass
pyrolysis or gasification measures are being pursued on
the manufacturing scale, aqueous steam reforming is best
suited for micro scale reforming due to ssimplicity of the
design and minimal waste handling issues. In addition,
hydrocarbons steam reforming has the highest theoretical
efficiency and H, selectivity.

Biomassis an attractive source of H, because it
isrenewable and carbon cycle neutral. Although
numerous hydrocarbons are potentially useful asfuel,
glucose and ethanol have been demonstrated to be
excellent candidates for biomass derived hydrogen.

Steam reforming of glucose over Pt/Al,O5 has a reported
H, selectivity of 60%[2]. Hydrogen from ethanol steam
reforming over Al,Os supported Ni/La,O3 has a
selectivity of 95%[3]. Factorsincluding hydrogen
selectivity and manufacturing energy and material costs
determine the preferred fuel. Glucose is manufactured
from corn starch using dry milling followed by acid or
enzyme catalyzed hydrolysis. Ethanol is produced by
further fermentation of simple sugars like glucose.
Enzymatic hydrolysis of cellulosic biomass (crop
residues, municipal waste, corn stalks, and “energy crops’
such as grass and fast growing trees, etc.) yields simple
sugars that can undergo catalyzed steam reforming to
extract hydrogen. Fuel from cellulosic biomass costs
60% more than corn starch[4]. While ethanol reforming
has greater hydrogen selectivity, glucose is a preferable
fuel given lower processing requirements. A review of the
processing and economics of hydrogen production from
glucose is presented. It isnot known how miniaturization
of steam reforming will affect H, selectivity. While
bench scale reactor systems are based on a tubular reactor,
our design utilizes a micro reactor with 100 pm channels.
Differences in reactor performance will be examined.
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