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Figure 1 (Color online) (a) Schematic illustration of the template method setup to generate Nafion nanowire arrays. SEM images of Nafion nanowire
arrays in the AAO template before (b) and after (c) treated. (d) Dependence of the proton conductivity in Nafion nanowires on the diameters of the

nanowires, (f) double logarithmic plot>*>"
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Figure 2 (Color online) The structure (a) and the working principles (b) of the nanofuel cell; . (c) and the open circuit voltage (d) of an experimental

nanofuel cell; (e) performance of the nanofuel cell at 298 and 333 K'*"
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Figure 3 (Color online) Schematic image of the design (a) and the working principle (b) of the nanobiofuel cell; (c), (d) performance of nanobiofuel

cell in glucose/PBS solution and human blood'*
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Self-powered nanosystems based on nanofuel cell

LIU HaiTao'?, ZHANG YingJiu* & PAN CaoFeng'

! Beijing Institute of Nanoenergy and Nanosystems, Chinese Academy of Sciences, Beijing 100083, China;
% Laboratory of Material Physics, Zhengzhou University, Zhengzhou 450052, China

A nanoscale power source is required for nanodevices including nanosensors. Although an energy storage unit is a choice for powering
nanodevices, harvesting energy from the environment is an essential solution for building a “self-powered” nanosystem, which is an
integration of nanodevices and nano-enabled energy scavenging technologies. Obviously, the preparation of nano-battery is the key to
the establishment of self-powered nanosystems. Fuel cells have many advantages over conventional batteries, such as rapid recharging
and higher stored energy density. The most abundant energy available in nature or in vivo biosystems is chemical and biochemical
energy, from fuels such as methanol and glucose. Therefore, nanofuel cells are important in research on the self-powered nanosystems.
In this review, we introduced nanofuel, nanobiofuel, hybrid nano biofuel cells, which represent a new self-powering approach in
nanotechnology. This study shows the feasibility of building self-powered nanosystems for biological sciences, environmental
monitoring, defense technology and even personal electronics.

Nafion nanowire, nanofuel cells, nano biofuel cells, self-powered nanosystems
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