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Generating renewable electricity is the smartest
way to reduce CO2 emissions and is one of the
reasons behind the installation of wind/photovoltaic
(PV) power plants. However, one of the major
drawbacks of renewable energy sources is their
power variability. The renewable power plants,
therefore, are either required to be over-engineered
to take account of this power fluctuation or must be
supported by typically fast-response open-cycle gas
turbines (going against the low CO2 emission).
Ideally, excess renewable energy generated during
times of plenty can be stored in hydrogen and
batteries for use during periods of insufficient
electricity availability. Excess electricity from
renewables can be fed into an electrolyzer to
produce hydrogen and later used in fuel cells to
produce electricity when needed, releasing the
stored energy back to the grid. With the steady
decline in the cost of PV solar/wind and fuel cells,
such integrated energy systems are becoming the
reality and provide a sustainable energy solution
leading to a net zero-emissions electrical grid.1

However, such energy conversion and storage
devices face challenges of long life (reliability)2

and material degradation (durability).3

One such energy conversion system is the solid
oxide fuel cell (SOFC). Solid oxide fuel cell systems
have been successfully proven to convert chemical
energy to electrical and vice versa; i.e., they work as
solid oxide electrolysis cell systems.

SOFCs are advanced power generation systems
that have demonstrated4 the conversion of chemical
energy to electrical energy at high temperatures
(> 700�C) with high efficiency, fuel flexibility, and
significant reduction in greenhouse gases. The
demonstration of the viability of long-term stable op-
eration of SOFCs on hydrocarbon fuels (natural gas,
methanol, ethanol, and other renewable biofuels)
offers additional benefits in terms of infrastructure
support ranging from distributed generation to

combined heat and power to automotive auxiliary
power systems. The high operating temperature of
SOFC systems favors the rapid reaction kinetics
and steam reforming. A recent book edited by N.
Brandon, E. Ruiz-Trejo and P. Boldrin has captured
most of the material issues and challenges5 in SOFC
technology.

The following list summarizes the papers being
published under the topic of Advancement in Solid
Oxide Fuel Cell Research. To download any of the
papers, follow the URL http://link.springer.com/jou
rnal/11837/71/1/page/1 to the table of contents page
for the January 2019 issue (vol. 71, no. 1).

� ‘‘Effect of Infiltration of Barium Carbonate
Nanoparticles on Electrochemical Performance
of La0.6Sr0.4Co0.2Fe0.8O3�d Cathodes for Protonic
Ceramic Fuel Cells’’ by Jun Gao; Yuqing Meng;
Shiwoo Lee; Jianhua Tong; Kyle Brinkman

� ‘‘Measurement of Bulk Oxygen Diffusivity in
(La0.8Sr0.2)0.95MnO3±d’’ by Jacob Davis; Uday
Pal; Srikanth Gopalan; Karl Ludwig; Soumen-
dra Basu

� ‘‘Energetic Ion Irradiation Induced Disordered
Nanochannels for Fast Ion Conduction’’ by
Ritesh Sachan; Matthew F. Chisholm; Xin Ou;
Yanwen Zhang; William J. Weber

� ‘‘Effect of Aluminizing on the High-Temperature
Oxidation Behavior of an Alumina-Forming
Austenitic Stainless Steel’’ by Sedigheh Rashidi,
Jung Pyung Choi, Jeffry W Stevenson, Amit
Pandey, Rajeev Gupta

� ‘‘Oxidation Behavior and Chromium Evapora-
tion from Fe and Ni Base Alloys under SOFC
Systems Operation Conditions’’ by Ashish N
Aphale; Boxun Hu; Michael Reisert; Amit Pan-
dey; Prabhakar Singh

� ‘‘Low-Cost Getters for High Temperature Elec-
trochemical Systems’’ by Ashish N Aphale;
Boxun Hu; Prabhakar Singh
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The next special topic on SOFCs will be published in
November 2019, organized by Soumendra Basu and
Amit Pandey. Details are available at jom.tms.org/
EditorialCalendar; search for ‘‘November’’ to see
this topic.
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