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Adding value to agricultural products?
• Optimizing use of waste streams & surplus byproducts.

Biodegradability. Compostability.
• Best for single use items.  Reduce litter and landfills.

Sustainability. 
• Plastics from sustainable resources. Recycling!!

Greenhouse gas reduction.
• Utilize a greenhouse gas for plastics production.

Strategic. Meet regulations.
• Rubber?  Microbead alternatives?  

Making the best product……

What drives (bio)plastics markets?



5

Fiber-Based Bioproducts

Gregory Glenn

Litter!  Need for Biodegradable Plastics… 

Through the 90s, 
the U.S. produced 
a surplus of grain.
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Paperboard Starch Composite

Starch-Fiber Based Bioproducts
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Partnerships: Single use items
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Poly(lactic acid): 
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PLA hits the market! 

Additives to improve PLA
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Grow Plastics Technology in Packaging

Lower 

Cost

Beat Solid Plastics 

on Price by up to 40%
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• USDA brand name for Biobased Markets Program 
established in Farm Bill

• Identifies and seeks to establish new markets for 
biobased products

• Two major program elements

– Federal procurement preference program 
requires Federal agencies and contractors to 
purchase qualifying products

– Voluntary labeling program will allow product 
vendors to use a USDA logo to identify 
qualifying products

What is BioPreferred?



http://www.biopreferred.gov/

The BioPreferred program gives venders a significant advantage in filling federal 

contractors.  This can be HUGE when filling military contracts, etc. 

Biobased content measured by the ratio of C-14 to C-12 (ASTM D6866)  
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Federal purchasers must give a procurement preference to 
designated items composed of biobased products. 
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Advanced Biofuels: From 
MSW……..



• Pressurized hot water treatment.

• Reduces volume. 

• Isolates recyclables  Fractionates





Conveyor loading MSW to autoclave



MSW in the autoclave prior to treatment



MSW after steam treatment
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Trommel Screen Side View

Post-Autoclave MSW Sorting

Trommel Screen  

Front View

3/8” ½” 1”

>1”
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Journal of Applied Polymer Science 2012, 126 (5).
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Recycling Autoclaved PET Bottles
- Holtman, K.H. et al.  J. Appl. Polym. Sci., 2012
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Adding value to agricultural products?
• Optimizing use of waste streams & surplus byproducts.

Biodegradability. Compostability.
• Best for single use items.  Reduce litter and landfills.

Sustainability. 
• Plastics from sustainable resources. Recycling!!

Greenhouse gas reduction.
• Utilize a greenhouse gas for plastics production.

Strategic. Meet regulations.
• Rubber?  Microbead alternatives?  

Making the best product……

What drives (bio)plastics markets?
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Natural Gas vs Oil Prices
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Methane 
(biogas)

Microbial 
process

Biopolymer

Products

Waste facility
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PHA Biorefineries:  
PolyHydroxyAlkanoates

properties similar to 

polypropylene
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• PHA = bacterial “fat”

• PHA is produced when excess carbon is present 
and/or when a key nutrient is limiting

Daniel et al (1992)

Balanced growth 
conditions

Carbon excess and/or nutrient deficiency; PHA 
granules begin to form

PHA from Biogas
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Rubber is mainly tapped in Southeast 

Asia
• Tapping is labor intensive.

• Palm oil plantations are displacing rubber.

Rubber Tapping: Strategic Materials
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Making Tires From a Desert Shrub Found in the U.S.
By DIANE CARDWELL  AUG. 18, 2015

Colleen McMahan
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• Plastics products will vary depending 

on your strategies for development….

• The answers are out there. 

• Anticipate unexpected 

consequences…. 

Summary….



Bioproducts & Biofuels Research  

Bioproducts
Gregory Glenn

Bor-Sen Chiou

De Wood

A player to be named later

William Hart-Cooper

Charles Lee

Kurt Wagschal

Dominic Wong

Biofuels

Rubber & Oil
Colleen McMahan

Grace Chen

Ken Lin

Tom McKeon



37

William Orts  510-559-5730
bill.orts@ars.usda.gov
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THE END
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Solution Blow Spinning

Medeiros, ES; Glenn, GM; Klamczynski, AP; Orts, WJ; Mattoso, LH 
Solution blow spinning. US Patent 8,641,960, B1,  (2014).
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Solution Blow Spinning

Stojanovska, E.; Canbay, E.; Pampal, E. S.; Calisir, M. D.; Agma, O.; Polat, Y.; Simsek, R.; Gundogdu, N. A. S.; Akgul, 
Y.; Kilic, A., A review on non-electro nanofibre spinning techniques. RSC Advances 2016, 6 (87), 83783-83801.
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Detail of the Nozzle
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Injection Pump

High Voltage
Power supply

Rotating collector

Needle
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Nanofibers

(A) Photograph of a non-woven fiber mat deposited on the drum. SEM pictures of (B) PMMA,
(C) PS, and (D) PLA fibers. Note the partial alignment of the fibers as a consequence of the
target rotation during spinning. Scale bar = 50 µm for (B) and 5µm for (C) and (D).



48

Porous E-Spun Nanofibers for Controled Release

By controling R.H. And the right choice of polymer/solvent porous fibers 

can be produced.

(d)
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Adillys M.C. Santos, Eudes L.G. Medeiros, Jonny J. Blaker, Eliton S. Medeiros, Aqueous solution blow spinning of poly(vinyl 
alcohol) micro- and nanofibers, Materials Letters, Volume 176, 1 August 2016, Pages 122-126
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Nanofibers for Wound Dressing

Advantages of SBS:
In situ coating;
It does not use high voltage;
Up to several times faster than electrospinning;
Not limited by the dielectric constant of the solvent.

Medeiros ES, Glenn GM, Klamczynski AP, Orts WJ, Mattoso LHC. Solution blow spinning: A 
new method to produce micro- and nanofibers from polymer solutions. Journal of Applied 
Polymer Science 2009;113:2322.
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PLA + 
HPMC + 
Tetra-
cycline
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PLA + 
HPMC + 
Tetra-
cycline


