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Established Biobased Industry:

Emerging Biobased Industry:

Shared by Biobased Companies and other 
Manufacturing Industries:

Biobased Pr oduct 
Cat egor ies

Paper and packaging
Wood-based composite materials and structures

Plant-based plastics and polymers and films
Lubricants and functional fluids products
Inks
Enzymes
Renewable alternative fiber papers and packaging

Absorbents, adsorbents, and masonry and road materials
Adhesives and bonding products
Biocontrol products
Solvents, chemical intermediates, and cleaning agents
Coatings and paints
Cosmetics and personal-care products
Landscaping products
New fibers, fillers, yarn, and insulation
Pharmaceuticals and veterinary products
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Biomass Research and Development Board. 2001. Fostering the Bioeconomic Revolution in 
Biobased Products and Bioenergy



AEWC Cent er
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Established by National Science 
Foundation in 1997

Focus on wood/non-wood hybrid 
composites for structural applications

ISO 17025 Accredited Laboratory

$ 4 million annual research expenditures



Wood is a Dominant 
Const r uct ion Mat er ial
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Excellent strength/weight ratio

Excellent stiffness/weight ratio

Low cost & high volume applications

Renewable and domestic supply

Good workability and aesthetics



U.S. Housing St ar t s 
by Buil ding Met hod

(000)

1997 2003
Stick Built 1,143 77% 1,296 70%
Panelized 115 8% 250 13%
Concrete 145 10% 205 11%
Modular 45 3% 60 3%

Steel Frame 10 1% 13 1%
SIP’S 8 .5% 14 1%
Other 8 .5% 10 .5%



SIP Panel s
SIP SystemsSIP Systems
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Nor t h Amer ican 
St r uct ur al  Panel 

Pr oduct ion
Plywood OSB

1999 19,995 20,218

2000 19,676 20,650

2001 17,412 21,530

2002 17,642 22,699

2003 17,199 23,655

Million Sq. Ft. (3/8” basis)

Source: AP A. 2004. Regional Production and Market Outlook for 
Structural Panels and Engineered W ood Products



Const r uct ion 
Mat er ial 

Per f or mance 
Component s
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Design Criteria (mechanical properties)

Durability

Fire

ICC (Code Approval Process)



Non-St r uct ur al 
Panel s

Medium Density Fiberboard, Particleboard, 
Strawboard

Used where reduced moisture resistance is needed

Produced using compression molding

Dry process 

3-10% adhesive based on dry material weight



Manuf act ur ing 
Pr ocess Issues f or 

Panel s
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Uniformity of raw material 24/7

Low moisture requirements (<5% dry basis)

Surface quality for adhesive bonding



Wheat Straw

Wheat Straw 
Fibers
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Hornsby, Hinrichsen, and Tarverdi. 1997. Preparation and properties of polypropylene composites reinforced with 
wheat and flax straw fibers. Part I Fibre characterization.32:443-449.



Dur abil i t y 
Requir ement s
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Retention of mechanical properties

Mold and decay resistance

Dimensional change due to moisture 
change



Agr icul t ur al 
Residue Panel 

Pr oduct ion in China
Plants Production Capacity

(m3/yr)
Agricultural 

Residue Type Status
Saibo Board Company 15,000 Cotton stalk

Wheat straw In production

Wenshang MDF Plant 30,000 Wheat straw Under construction

Jinzhou Jili New 
Composites Co. 8,000 Rice and wheat straw In Production

Jinzhou Jili New 
Composites Co. 50,000 Rice and wheat straw Under construction

Yancheng Qingfong 
Machiner y Co. 10,000 Rice and wheat straw In production

Guodong Group 50,000 Wheat straw In Production

Source: Xu, et al. 2004. Agri-based Composites in China: 
Oppor tunities ande Challenges. Forest Products J. 54(5):8-15.



BioComposit e 
Tr ends
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Building Products (thermoset adhesives)

Thermoplastic Products -> Structural

Non-woven - 3D shapes

Biorefinery while maintaining existing 
product production rather than converting 
everything to fuel or polymer feedstock

Green Building (e.g. MDF vs. Strawboard)

LCA

Marine Waterfront Structures, Retaining 
Walls



Wood Thermoplastic Extrusion 
Micr ostructure
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30 - 60% fiber (40-60 mesh)

Decay resistance

No chemical leaching

Recycle

Wood Ther mopl ast ic 
Ext r uded Mat er ial s
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Higher performance polymer systems (e.g. 
nylons, oriented PP)

More complex and larger structural shapes

Integral reinforcement

Dir ect ions in 
Ext r usion
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Dir ect ions in 
Ext r usion
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Reinforcement or 
polymer modifications 
to reduce creep 
behavior and improve 
stiffness



Reinf or cing Fabr ics

19

Continuous fiber 
(woven and stiched)

Chopped Strand



Flax Fiber Nonwoven Mat Composite

Oksman, K. 2000. Mechanical properties of natural fibre mat reinforced thermoplastic. 7(6/7):403-414.Fiber Nonwoven 
Mat Composites
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O k s m a n ,  K .  2 0 0 0 .  M e c h a n i c a l  p r o p e r t i e s  o f  n a t u r a l  f i b r e 
m a t  r e i n f o r c e d  t h e r m o p l a s t i c s .  7 ( 6 / 7 ) : 4 0 3 -  4 14 .



Inf r ast r uct ur e 
Appl icat ionsDurability Monitoring of

Demonstration Projects

The AEWC Center

Wood Plastic
Composite  Waterfront
Structures

Reinforced Laminated Wood
Composite  Bridge Structures
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Make new high value-added products from 
the co-products of the forest products 
industry.

Fully integrate lumber, pulp & paper, and 
composite production facilities.

Electric power generation from the waste 
of the co-products substitutes the fossil fuel 
needed for public power generation by a 
carbon-neutral domestic source.     

Int egr at ed For est 
Pr oduct s Ref iner y

22



23



Gr een Buil ding
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LEED Certification 

GREEN GLOBES

Finding traction through architects, 
educational, and governmental projects.

Materials, HVAC, sunlight, material reuse, 
etc.

LEED - points for “renewable material”



Nanotechnology
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C e l l u l o s e  N a n o f i b r i l s



The difficulty lies, not in the 
new ideas, but in escaping the 
old ones ...
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John Maynard Keynes


