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The development of  portable-power systems employing hydro-
gen-driven solid oxide fuel cells continues to garner significant 
interest among applied science researchers. The technology can 
be applied in fields ranging from the automobile to personal elec-
tronics industries.  This work focuses on developing microreaction 
technology that minimizes thermal losses during the conversion 
of  fuels – such as light-end hydrocarbons, their alcohols, and am-
monia – to hydrogen. Critical issues in realizing high-efficiency 
devices capable of  operating at high temperatures have been 
addressed: specifically, thermal management, the integration of  
materials with different thermophysical properties, and the devel-
opment of  improved packaging and fabrication techniques.

A new fabrication scheme for a thermally insulated, high-temper-
ature, suspended-tube microreactor has been developed. The new 
design improves upon a monolithic design proposed by Arana et 
al. [1].  In the new modular design (Figure 1), a high-temperature 

reaction zone is connected to a low-temperature (~50°C) package 
via the brazing of  pre-fabricated, thin-walled glass tubes.  The 
design also replaces traditional deep reactive ion-etching (DRIE) 
with wet potassium hydroxide (KOH) etching, an economical and 
time-saving alternative. A brazing formulation that effectively ac-
commodates the difference in thermal expansion between the 
silicon reactor and the glass tubes has been developed. Autother-
mal combustion of  hydrogen, propane (Figure 2), and butane has 
been demonstrated in ambient atmosphere and in a vacuum.

Figure 1: Suspended-tube microreactor showing 2 pre-fabricated 
SiO2 tubes, a microfabricated Si reaction chip, and a microfabricated 
Si frame.  The modular design is assembled via a glass braze.

p Figure 2: Autothermal combustion of propane under 
25-mTorr vacuum.
p
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