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Most of composites matrices are derived from petroleum
resources. With the fast depleting of these resources,
replacing some or all of these with readily available,
renewable and inexpensive natural resources, such as plant
oils, becomes important. They offer unlimited resources and ) A

potential biodegradability. The formation of nanocomposites 5] EI.- . 1 ;
with relatively low loading of clay can dramatically increase ' . A W,JL,_CD L5
stiffness, dimensional stability, gas barrier and flame 5 - T
retardancy etc.. These low cost, biodegradable, high .I]
performance polymers and composites open a big market on

new bio-based materials which would have significant AESO (3.4 -0H/TG)
economic advantage and environmental impact. g

=G EH=CH - CO0H

The objective of this research is to synthesize
nanocomposites using functionalized triglycerides and
organo-modified clay and study the effect of nano-structure
on the final composite properties.

NANOCOMPOSITE : IN SITU BULK POLYHERIZATlm

CHICHHON
|

Clly— N*—7T
| T is Tallow (~65% C18; ~30% C16;
ChHngon - ~5% C14)

J7-5- +
L Y 4 E‘ % !

organophilic  monomer curing
clay agent

Relative Intensity [arthitary unif

Swelling

2tbeta (Degrees
| | ©30B: A matural montmorillonite modified with a ternary e :

MMT Structure \ inm salt (Southern Clay Product, [nc.)




FLEXURAL PROPERTIES

Flexural Strength (Mpa)

wt % clay

= Flexural modulus significantly i with i
content up to 7.5 wi%, then decreases.

« Flexural strength skightly increases at low clay loads, then
decreases.
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THEORETICAL PREDICTION
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because the formation of nano-structure restricts the
flexibility of polymer chains.

- Glass transition temperature slightly decreases with
increasing clay concentration. /

ing clay concentration
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»Nanocomposites were formed by in situ
polymerization.
+ Mainly intercalated and partially exfoliated
structure.
» Great increase in flexural modulus but no
significant effect on flexural strength and
glass transition temperature.
= Measured modulus does not follow the
predictions of the theoretical models,
which work well for conventional
- The themmal degradation is hastened /&
slightly. :
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aiEm9 Moduhs of clay: 178 GPa.

= The modulus increase is not consistent with the

/ CONCLUSIONS \

FUTURE WORK

» Detailed Study of the
Formation of Nanocomposites:

= Effect of chemical functionality
« Effect of mixing
= Effect of polymerization
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