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Preface 
 
Energy is stored and transported most easily as chemical energy. The fossil fuels rep-
resent solar energy captured and stored as chemical energy by plants over many mil-
lions of years. Modern economies depend on this finite, non-renewable energy store. 
The inexorable march to a global economy and the rising expectations of an expand-
ing world population place ever greater demands on the finite resources of planet 
Earth, including the fossil fuels. National competitiveness for resources such as oil 
and natural gas pose potential for wasteful conflicts; and the climate change resulting 
from the burning of fossil fuels has introduced a natural threat. Electrochemistry of-
fers an alternative way to store the sun’s energy as chemical energy and to use it more 
efficiently and cleanly. However, the technical difficulties associated with a transition 
to economically competitive energy stored and used electrochemically are enormous 
and require a long-range, expensive commitment to the technical development of 
batteries, electrochemical capacitors, fuel cells, solar cells, and electrolysis cells. The 
political will to make such a commitment has only recently become possible as a re-
sult of the growing awareness of global warming from the burning of fossil fuels, the 
development of turbines and photovoltaic cells for the conversion of wind and solar 
energy into electrical energy, and the success of the Li-ion battery to power the wire-
less revolution. However, the wireless revolution did not depend on competition with 
energy from gasoline, and a slow conversion to electric vehicles that can compete 
with vehicles powered by the internal combustion engine may yet allow the political 
power of those with vested interests in the exploitation of fossil fuels to again restrain 
the political will to persevere with the long-term commitment needed to develop a 
competitive alternative. 

This special issue of the Chinese Science Bulletin highlighting new energy materi-
als testifies to the robust commitment the Chinese leadership has made to the devel-
opment of electrochemical engineering over a broad front. It is to be hoped that, to-
gether with scientists from around the world, our collective commitment will bring 
forth the needed technical developments before all political will is lost.  

The Editorial Board of the Chinese Science Bulletin invited prominent Chinese 
scientists active in different aspects of electrical energy storage and conversion by 
electrochemistry to contribute to this special issue. I am delighted that Professor 
Yunhui Huang is the guest editor of this issue. Professor Huang is one of many Chi-
nese post-doctoral fellows who continue to work with me at the University of Texas 
at Austin on the development of Li-ion batteries, solid oxide fuel cells, and the un-
derlying science of transition-metal oxides that are used as components of electro-
chemical cells and several other important applications. The 22 papers of this special 
issue cover a broad range of energy materials, including lithium-ion batteries, lithi-
um-air batteries, solar cells, fuel cells, hydrogen energy, flow batteries, and superca-
pacitors. This special issue on new energy materials provides a survey of the major 
development lines in the rapidly growing effort to develop new or improved energy 
materials. The field is of interest for both its fundamental science and its practical ap-
plication. I believe that the reported work in this issue will be of interest to scientists all 
over the world who are working on new energy materials. 
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