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Summary

Cellulose nano fibers (CNFs) have been used to reinforce
thermoplastic composites for the development of car components
with enhanced performance. The potential environmental benefit
of using CNFs for making car components lighter has been
predicted from life cycle assessment (LCA) analysis. The
recyclability of CNF must be verified qualitatively and
quantitatively based on environmental impact data for
automotive products throughout their entire life cycle, which
includes the gathering of resources for manufacture, end use and
disposal/recycling, calculated by the LCA method. However there
is no data for the recycling of CNF reinforced plastic (CNFRPs).
This work has investigated recycling of CNFRPs from car

components.

This year, four projects have been concerned with recycling CNFs
from CNFRPs. Firstly, methods for recycling the resin scrap from
injection molding process were investigated. Secondly, methods
for recycling the resin scrap from used car components made from
CNFRP were investigated. Thirdly, methods for recycling the
resin scrap from scrapped cars were investigated. Finally,
reductions in carbon dioxide emissions were calculated when

recycling CNFRP. Results are summarised below.

Resin scraps from a factory were collected as blocks with a
thickness of about 10mm. Blocks store heat which causes
oxidative deterioration of CNFRPs. As a result, the mechanical
properties of recycled CNFRP are reduced. However recycling
CNFRP mixed with more than 70% virgin CNFRP re-establishes
the properties of virgin CNFRP. Recycled car components
containing CNFRP were used to manufacture new car components.
The resistance of these components to heat and light was
investigated and residues of antioxidant and photo stabilizer in
CNFRP were shown to be nearly zero. Therefore antioxidant and
photo stabilizer must be added to recycled CNFRP. At the end of
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vehicle life, CNFRP was mixed into automobile shredder residue
(ASR). Methods for separating CNFRP from ASR were
investigated and electrostatic and optical separation techniques
were successful. By using recycled CNFRP in instead of virgin
CNFRP, carbon dioxide emissions were reduced by about 70%.
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