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ELUCIDATING THE DEGRADATION MECHANISM OF
CLAY/LIGNIN-FILLED BIOMASS POLYAMIDES
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Organically modified clay/PA11 nanocomposites and glycol-modified lignin (GL)/PA11 composites

were prepared at various blending ratios. These materials underwent thermal deterioration tests (150°C,

~ 280hours) and photodegradation tests (~1000 MJ/m?) under atmospheric conditions. The results

revealed that the oxygen diffusion, which causes deterioration in the clay/PA11 nanocomposite, was

suppressed by the barrier effect of the clay nanosheets, thereby reducing the rate of thermal deterioration.

On the other hand, the GL/PA11 composite material was able to suppress UV deterioration due to the UV

absorption and radical scavenging properties of GL.
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Fig.1 ( I )XRD patterns of (a) FM, (b) CI80H-FM, (c) PA11,
(d) PA11/FM_S and (e) PA11/C180H-FM_5.
(II') TEM images of PA11/C180H-FM 5
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Fig.2 (A) Time-dependent water vapor permeability of PA11 and
nanocomposite films at 60°C (O:PA11/C180H-FM_5/A\:PA1l

[J:PA11/FM_5) (B) Experimental water vapor permeability of
PA11/C180H-FM_5 versus clay content at 60°C
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Table 1 Tensile properties of neat PA11 and their composites.

Tensile Tensile Tensile
sample test Modulus Stregth Elongation

[GPa] [MPa] [%]

untreated 1.2 37.8 2776

PA1l thernal ageing 15 28.4 23

uv 0.8 328 4.0

untreated 1.3 40.5 1914

PA11/GL 20 thernal ageing 15 35.0 4.0
uv 11 43.3 376

untreated 21 51.5 206.3

PA11/C180H-FM_5 thernal ageing 22 53.0 36.6
uv 24 37.8 24
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