
Sustainable Polymers from Renewable Biomass

Why are we doing this?

Nearly all commodity plastics are made 
from petroleum and, under average 
oceanic conditions, will persist for 
hundreds of years. Our goal is to design 
and synthesize new competitive plastics 
from chemical precursors derived from 
globally available biomass waste and 
optimize their degradability based on 
the purpose of the plastic.

Ideal
Sustainability

Cycle

In 2013, 107.5 billion pounds of plastic resin 
was generated…in the U.S. alone!
~44% containers & packaging
~34% durable products (cars, appliances)
~22% non-durable good (single use items)
Less than 10% of plastic waste is recycled

source:  EPA & American Chemistry Council                        
www.epa.gov www.americanchemistry.com

An estimated 11 billion pounds of plastic 
reach the open ocean each year.

Miller, S. A. ACS Macro Lett. 2013, 2, 550-554

How are we doing this?
polymer chemistry

Biomass Feedstocks
• Cellulose (30-50%)
• Hemicellulose (20-40%)
• Lignin (15-25%)
• Other (5-35%)

NEW BIOMASS PLASTIC

Current UROP Project: 
UV-degradation 
kinetics are underway 
to understand 
oxidative stability of 
this system

How to learn more.

photo: emulsion polymerization in waterphoto: VF distillate

Future Directions:
• measuring material 

properties
• tuning properties by chemical 

design

http://www.epa.gov/
http://www.americanchemistry.com/
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