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mild conditions (80-100°C and atmospheric pressure) in high yield to 
produce viscous liquids or solid polymers depending on the reaction 
time, and that it is more economical than conventional thermal and 
"air blown" processes. In addition, because a large percentage of the 
double bonds are retained in the final polymers, they can be further 
crosslinked for use in a range of applications, including printing inks. 

Researchers at Iowa State University (ISU) are also achieving note­
worthy advances with respect to bio-based polymers for coating ap­
plications. Michael Kessler developed antibacterial soybean-oil-based 
cationic (through incorporation of ammonium) polyurethane coatings 
prepared from five different amino polyols. The particle morphology, 
mechanical properties, thermal stability, and antibacterial properties of 
the coatings are determined by the structure and hydroxyl functionality 
of the amino polyols, which are derived from soybean oil. The ammo­
nium ions bind to bacteria and other microbes and disrupt their struc­
ture, leading to cell injury or death. Also in conjunction with Richard 
Larock, Kessler has developed a variety of vegetable oil-based polymers 
via free radical, cationic, olefin metathesis, and addition polymerization 
reactions that exhibit a range of thermophysical and mechanical prop­
erties from soft and flexible rubbers to hard and rigid plastics. 

Meanwhile, David Grewell, also at ISU, has focused on the use of 
proteins as natural resins for coating development. "It seemed reason­
able to choose a naturally occurring polymer rather than to take a poly­
saccharide, break it down into its sugars, and then repolymerize it," he 
explains. Plant-based proteins are attractive for temporary coating ap­
plications because they eventually biodegrade. One example of a coat­
ing developed by his group that is attracting a lot of interest is a barrier 
coating for paper and paperboard that can replace nonbiodegradable 
waxes. Food packaging manufacturers have been actively seeking just 
such a technology. 

Even more interesting is the 
coating that Grewell has devel­
oped for hay bales. Large round 
bales are generally wrapped in 
a polyethylene plastic wrapper 
for storage, and this wrapper 
adds significant cost to hay pro­
duction and a large amount of 
non biodegradable waste prod­
uct. Grewell's protein-based 
coating alternative, on the other 
hand, is sprayed directly onto 
the hay and lasts for several 
months-about as long as is 
needed to store hay for winter 
feeding. Because the cows can eat the hay directly, there is no waste 
plastic to dispose of, and the cost, time, and inconvenience to the 
farmer are significantly reduced. 

Separately, Grewell recently received a planning grant from the 
National Science Foundation for the establishment of the CB2 Center for 
Bioplastics and Biocomposites as an Industry & University Cooperative 
Research Center, which will be organized by ISU and University of 
Massachusetts-Lowell. Although most of the work will be focused on 
bioplastics and biocomposites, he anticipates that some research will 
involve the development of resins for coatings applications.CD 
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