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This research project is focused on preparation of conducting nanocomposites
and their applications in electromagnetic interference (EMI) shielding. Polypyrrole (PPy)
nanoparticles and ’carbon black (CB) were used as conducting_additives in linear low-
density polyethyle.ne (LLDPE) matrix. Thé research was divided into 3 parts; synthesis of
PPy nanoparticles, preparation and testing of LLDPE-PPy and LLDPE-CB composites, and
improvement of PPy nanoparticle’s distribution in polymer matrix by making PVAL-PPy
composite.

PPy nanoparticles were synthesized via a microemulsion polymerization. Greater
than 85 % vyield of the PPy nanoparticles was achieved. Spherical PPy particles had
diameter in the range of 60 — 120 nm with the specific conductivity of 0.01 — 61.87 S/cm
depending upon polym;arization conditions. LLDPE-PPy and LLDPE-CB composites were
prepared by mixing the conducting additives with the LLDPE matrix using a twin-screw
extruder and then subjected into a hydraulic compression moulding. It was found that the
mechanical properties and the conductivity of the LLDPE-PPy and LLDPE-CB-composites
increased WIth the inérease in loading levels of the conducting additives. Theépeoiﬁc
conductivity of the LLDPE-PPy and LLDPE-CB composites reached 10° S/cm when 1%wt.
PPy nanopar’ticles and 3%wt. carbon black weré incorporated, respectively. EMI shielding
effectiveness (EMI SE) of the composites was in the range of 0.11 - 6.52 dB. At a similar
content of the additive, the LLDPE-PPy composite exhibited a greater EMI SE than the
LLDPE-CB. |

Distribution of the PPy nanopartcles in the polymer matrix was improved by
mixing with PVAL. It was found that the PVAL-PPy composite had the greater specific.
conductivity and EMI SE than the LLDPE-PPy at the similar Pl5y loading. The PVAL-PPy with
the PPy nanoparticle loading of 20%wt. exhibited a maximum EMI SE of 11.92 dB at a
frequency of 1.25 GHz.

_EMI shielding application of the proposed conducting polymer composites still
has a limitation due to relatively low shielding effectiveness compared with the metallic
materials. However, the proposed PPy-based composites have showed the conductivity
ranging from 10° to 10° S/cm which makes the conducting composites a potential material
for electrostatic discharge protection. Therefore, the PPy-based composites probably are

useful for electronic packaging applications.





