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Outputs:

Findings from this project were disseminated through five peer-reviewed journal articles, one proceedings, and
one presentation at the 65th International Convention of Forest Product Society. A patent was issued on a
process using rapid microwave assistance to detoxify CCA-treated wood. Specific outputs from this project
include development of environmentally friendly and cost-effective recycling technologies for CCA-treated wood
waste. Economic analyses were completed on the process of recycling CCA-treated wood waste to spray foam
insulation and on the development of a novel lignin demethylation process to improve the reactivity of lignin as
the replacement for petro-derived phenol in phenol-formaldehyde resin synthesis.

Outcomes/Impacts:

The costs of recycling of CCA-treated wood waste into spray insulation foam and a regenerated CCA treating
solution was determined this year. The capacity of the recycling plant was estimated at 150,000 ton/yr. The
annual output of bio-based polyurethane was estimated at 772,650 ton/yr (15% processing loss of total raw
materials). Recovered CCA metals were estimated at 1,350 ton/yr (0.9% of CCA-treated wood waste, w/w). By
taking into account savings from landfill tipping fees and the earnings from regenerated CCA treating solution,
the unit price of the bio-based polyurethane is approximately $1,700/ton. If all the bio-based polyurethane is
used for spray foam insulation at a density of 1.7 pcf and 1 in. thickness of the closed cell foam, the total spray
area from 1 ton of bio-based polyurethane will be 15,600 ft2. The current market price for spray foam insulation
is about $2.6/ft2; therefore, the gross eaming from 1 ton bio-based polyurethane will be $40,560. Given the cost
of bio-based polyurethane is about $1,700/ton, the profit margin indicated that recycling of CCA-treated wood
waste into a spray foam and a regenerated CCA treating solution seems feasible and has potential to be
economically viable. Six lignin compounds have been selected from a study of increasing lignin reactivity by
demethylation reaction. The demethylation of different aromatic compounds was affected by the substitution
groups on the aryl ring. An electron donating group, the hydroxyl group in our case, next to the target methoxyl
groups had negative effects on demethylation reaction. Different solvent and catalyst combinations also had
significant effects on the resulting products. Solvent N,N-dimethylformamide combined with strong bases, such
as potassium butoxide and sodium methoxide, resulted in high conversion and yield of demethylated products.
However, N-methyl-2-pyrrolidone combined with strong bases promotes numerous side reactions and has a low
yield of demethylated products.
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Participants:

Hui Pan, (P1), Sang-yeob Lee, Lihong Hu, Jing Wang, and Xiaoqin Yang, LSU AgCenter.

Target Audiences:

Forest landowner, treated-wood industry, construction contractors, traditional forest products industry such as
pulping and paper, future biomass refinery.

Project Modifications:

Nothing significant to report during this reporting period.
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