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· Liberation and use of nanocellulose

· There is a need to identify more commercially attractive methods to liberate nanocellulose, in either the whisker or crystalline forms.

· Non-covalent disassembly/reassembly nano-fractionalization is a concept worth pursuing

· entropic effects in the assembly and disassembly of nanomaterials in forestry

· nano-catalysis for separations is a promising concept

· Once liberated, nanomaterials must be

· Characterized

· Stabilized

· Incorporated into existing and new applications

· There is a lack of established methods and technology in the Forest Products Industry to do the above.

· Opportunity for the Forest Product Industry to be a major supplier of nanoparticles for a wide-range of industries.

· Sustainable, renewable, commercially significant supply

· Cellulose enjoys GRAS status

· Wide range of cellulose surface modification technologies available

· multi-functional properties and characteristics
·  Could be extracted from currently under-utilized feedstocks, such as forest residuals and sorted wood wastes.

· Other nanomaterials from bio-resource

· Identify and isolate nanomaterials, in addition to nanocellulose, present in biomass

· Identify high value applications for these materials
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Separations


Current – very few studies on what you get, high energy input –big challenge
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Developed – Purification of high importance

Synthesis


Current – no one doing it now, UMass Lowell, 
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Societal implications


Current – greenhouse gas neutral, renewable feed stock, solid waste reduction


Developed – Life Cycle Analysis of nanocellulose

Funding Opportunities

· State of Maine is considering proposing to the Legislature a Innovation Bond Package to encourage the development and implementation of new technology into key business sectors. If the bond package is approved by voters, both non-profit and private entities would be eligible to apply for bond funding.  It is estimated that between $10 -$20 million will be available for Forest and Agriculture Sector projects.  Funding will be awarded on a competitive basis, with collaborations encouraged.  Bond funds can only be used for capital items (facilities, buildings, equipment) and not for operating expenses.  Some level of match funding will likely be required.  This may be an excellent opportunity to leverage Federal and private investment in Nanotechnology for the Forest Products Industry.

