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Biobased Fr oduct
Cat egor 1es

Paper and packaging
Wood-based composite materials and structures

EStabI |Shed Blot Absorbents, adsorbents, and masonry and road materials

Adhesives and bonding products
Biocontrol products
] ] Solvents, chemical intermediates, and cleaning agents
Emerg | ng Blobac Coatings and paints
' Cosmetics and personal-care products
Landscaping products
New fibers, fillers, yarn, and insulation

" Ph tical d veteri duct
Shared by BIobell& L8 saiiilS &g vun
Plant-based plastics and polymers and films

M an UfaCtu r| n g I r Lubricants and functional fluids products
Inks
Enzymes

Renewable alternative fiber papers and packaging
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Biomass Research and Development Board. 2001. Fostering the Bioeconomic Revolution in
Biobased Products and Bioenergy
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'« Established by National Science
Foundation in 1997

s¢ Focus on wood/non-wood hybrid
composites fostructural applications

¢ 1SO 17025 Accredited Laboratory

¢ $ 4 million annual research expenditures



VWO0O0d IS a bomnant
Construction Mater 1al

s¢ Excellent strength/weight ratio
s¢ Excellent stiffness/weight ratio

s« Low cost & high volume applications

s« Renewable and domestic supply

¢ Good workability and aesthetics



U.S. HOUSINg Starts
by Buil din ng Method
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sikeat | 1,143 | 77% | 1,296 | 70%
aneized | 115 | 8% | 250 | 13%
coee | 145 | 10% | 205 | 11%
woiar | 45 | 3% | 60 | 3%

searame | 10 | 1% | 13 | 1%

8 | 5% | 14 | 1%
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NOrth Amer ican
Structural
Pr oduction

Panel

Million Sqg. Ft. (3/8” basis)

Plywood OSB
1999 19,995 20,218
2000 19,676 20,650
2001 17,412 21,530
2002 17,642 22,0699
2003 17,199 23,655

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

ood Products




Construction
Mat er 1al
Per f or mance
Components

s« Design Criteria (mechanical properties)

s¢ Durability
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s |CC (Code Approval Process)



NONn-Structur al
Panel s

s« Medium Density Fiberboard, Particleboard,

Strawboard

s« Used where reduced moisture resistance is nee

¢ Produced using compression molding

% Dry process

st 3-10% adhesive based on dry material weight




vianut acturing
Pr ocess Issues for
Panel s

¢ Uniformity of raw material 24/7

s Low moisture requirements (<5% dry basi

s« Surface quality for adhesive bonding
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Wheat Straw

vvheat Straw
Fibers



pur aoil 1ty
Requir ements

s¢ Retention of mechanical properties
¢ Mold and decay resistance

¢ Dimensional change due to moisture
change
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Agricul tur al
Residue Panel
Production in China

P I ants Production Capacity  Agricultural St atus
(m3/yr) Residue Type
Saibo Board Company 15,000 (V:\?r’lﬂéoa?t ::?;5\/ 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.




BloComposite
Trends

s« Building Products(thermoset adhesives)

s« Thermoplastic Products -> Structural

¢ Non-woven - 3Dshapes

¢ Blorefinery while maintaining existing
product production rather than converting

everything to fuel or polymer feedstock

s¢ Green Building (e.g. MDF vs. Strawboard)
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Wood Thermoplastic Extrusion
Micr ostructure



VWood Iher mopl astic
Extruded Mater 1al s

st 30 - 60% fiber (40-60 mesh)
s« Decay resistance
¢ No chemical leaching

2« Recycle
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DIr ections In
Extrusion

¢ Higher performance polymer systems (e.
nylons, oriented PP)

¢ More complex and larger structural shape

¢ Integral reinforcement
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Reinforcement or
polymer modification:
to reduce creep
behavior and improve
stiffness
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Continuous fiber
(woven and stiched)

Chopped Strand
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FleX Fcer NONWOoVenNviel COMPCSILE

Fiber Nonwoven
Mat Composites



INTrastructure
Appl Ications




INtegr at ed For est
Products Refinery

s Make new high value-added products fro

the co-products of the forest products
iIndustry.

s¢ Fully integrate lumber, pulp & paper, and
composite production facllities.

s« Electric power generation from the waste

of the co-products substitutes the fossil ft
needed for public power generation by a

carbon-neutral domestic source.
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Figure 1. Integrated Forest Products Refinery
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Gr een BUII AINQ

s+ LEED Certification

s« GREEN GLOBES

Finding traction through architects,
educational, and governmental projects.

Materials, HVAC, sunlight, material reuse
etc.

LEED - points for “renewable material”
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The difficulty lies, not In the
new ideas, but in escaping the

old ones...

John Maynard Keynes
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