
Directed by Dr. Branko Popov, 
USC’s Electrochemical Engineering 
Center (EEC) is a recipient of 
some of the largest grants in the 
USC College of Engineering and 
Information Technology. Research 
within the EEC focuses on develop-
ing novel electroplating processes, 
new materials for batteries and 
capacitors, proton exchange mem-
brane (PEM) and molten carbonate 
fuel cells, and corrosion prevention. 

Corrosion Prevention

The S.C. Department of 
Transportation has supported EEC 
research to develop strategies for 
protection of bridges from corrosion 
with more than $800,000. 

Historically, concrete has been 
poured using rebar (reinforcing bar 
made of iron or steel). The rebar has 
been protected from oxidation with 
a painted or powder coated surface. 
However, with the advent of USC’s 
research into the building industry, 
EEC research has discovered ways to 
treat that same reinforcing bar with 
other, more durable surface films that 
show a greater resistance to corro-

sion—particularly when the rebar 
is exposed to the harsh elements of 
concrete and salt water.

Popov’s concrete corrosion study 
includes developing novel inhibitors 
and corrosion sensors. These state-
of-the art sensors are embedded in a 
new bridge in Myrtle Beach among 
other places to automatically register 
the bridge corrosion as a function of 
time. 

“Our rebar project has enabled 
us to advise the Department of 
Transportation (DOT) and contrac-
tors on how to preserve the rebar, 
how to mix the concrete, and how 
to predict the failure rate of the 
structure,” he said. “Our inroads into 
the creation of surface films, coat-
ings, and treatments for metals have 
resulted in many areas of practical 
application.” 

Specific center-developed benefits to 
the DOT projects include:

• films to replace chromate-based 
preservatives that have been shown 
to be cancerous and are banned 
for manufacture in the European 
Union
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• procedures that have been able to 
prolong rebar life in outdoor struc-
tures—particularly in hostile envi-
ronments such as marine bridges 
and other high-oxidation locations

• testing that has produced a matrix 
DOT can use to predict the failure 
of existing structures and to rec-
ommend building materials that 
need to be included in contracts 
for future structures.

Fuel cells

Working with the Department 
of Energy (DOE), Popov is also 
developing new materials which 
improve the performance of the 
current collector and the cathode in 
molten carbonate fuel cells and the 
performance cathodes for PEM fuel 
cells that could—when perfected—
replace the internal-combustion 
engine for many applications.

The EEC study of films and film 
creation also has had some applica-
tions with USC’s National Science 
Foundation (NSF) Industry/
University Cooperative Research 
Center for Fuel Cells (CFC) where 
faculty are collaborating on the cre-

We could determine—to the cycle—just how long a battery will last? 

What if we could optimize the amount of electrons scavenged from a 

circuit to get the most power for the least amount of weight? 

What if we could treat metals to make them impervious to corrosion 

for hundreds of years—even in extremely toxic or damaging 

environments like ocean water, the blackness of outer space, or inside 

high-temperature furnaces? 

What if we could develop a novel catalyst for fuel cells that has better 

electrode performance, durability, and lower cost than its platinum 

counterpart?

What if … 

At the University of South Carolina Research and Health Sciences division, we are making “what if?” what is!

04240L University Publications 7/04



http://www.sc.edu/research
mailto:vpresearch@gwm.sc.edu
http://www.che.sc.edu/centers/CEE/

