EFFECTS OF NOVEL SOLVOLYSIS RECYCLING PROCESS ON

MECHANICAL PROPERTIES OF CARBON FIBERS
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Introduction
« Carbon fiber reinforced polymer
composites (CFRP) have rapidly

become a widely used material for
weight sensitive applications

 Lack of established recycling process

and Infrastructure results In scrap
CFRP and end of life parts going to
landfills

« CFRP has similar embodied energy to
steel and aluminum, which are widely

recycled materials
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Figure 1: Energy requirement to manufacture 1kg of various materials’

* Pyrolysis (Fig 3) and Solvolysis (Fig 2)
are two potential recycling processes
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Figure 2: Diagram of solvolysis process? Figure 3: Diagram of pyrolysis process3

Recycling Process

« Toray T700 50C carbon fibers were
infused using Axiom 2201 UD to make a
CFRP, data sheet values seen in the table

below.
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 Qur collaborators at the National
Renewable Energy Laboratory used their
novel solvolysis based process to remove
the epoxy matrix and recover recycled
fibers, which was evaluated
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Methods
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Isolate fibers into
Dia-Stron trays

Image on Confocal
laser microscope

Measure fiber
diameter from
confocal images
using Imagel

Stress (MPa)
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Figure 5. Raw
confocal image

TERIRRON gl

oA (0ol Al e elekg

Figure 4: Dia-Stron tray with tabs

Figure 6: Confocal
image with ImageJ
thresholding

Figure 7: Diaon testing area
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Test fibers on Dia-
Stron

Correct Dia-Stron
data for compliance

Create stress-strain
curves from force-
displacement curves
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Figure 10: Representative Stress-
Strain curves for five 50C fibers
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Figure 8: Force-Displacement
curve from Dia-Stron data
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Figure 9: Diameter distribution
for recycled and 50C fibers
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Figure 11: Representative Stress-
Strain curves for five recycled fibers
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Figure 12: Histogram of tensile strength data for both recycled and 50C fibers
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Figure 13: Histogram of strain to failure data for both recycled and 50C fibers
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Figure 14: Histogram of modulus data for both recycled and 50C fibers
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« The 50C fibers underperformed what was
expected, possibly due to damage caused
when separating the fibers

« The recycled fibers performed as

expected, similarly to the manufacturer’'s
data sheet with a large distribution

50C

Recycled

Standard Coefficient Standard Coefficient

Conclusion

« The 50C fibers were potentially
damaged during isolation due to the
sizing process making fibers difficult to
separate, causing the fibers to
underperform comparatively

 The tested recycling process does not
seem to degrade the carbon fibers
compared to the data sheet

Path Forward

* Perform more analysis on the collected
data, including Weibull distribution, to
get more conclusive results
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