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Introduction. The sharp increase in electromagnetic
pollution due to the fast development of gigahertz
electronic systems and telecommunications justifies
very active quest for effective electromagnetic
interference (EMI) shielding materials. Most of the
time, metallic boxes are used as shielding matgrial
acting as EMI reflectors and not as absorbeAs an
alternative, polymers filled with carbon fillére.g.,
carbon black, carbon fibers and carbon nanotulees h
been extensively investigated for EMI shielding
purposes because of unique combination of elettrica
conductivity and polymer flexibility. The use ofrban

nanotubes (CNT) offers substantial advantages over

conventional carbon fillers because they can
simultaneously enhance the electrical conductisity
reinforce the mechanical performances of the filled
polymers® A major drawback of CNT/polymer
nanocompositdsis a high propensity to reflect EM
radiations instead of absorbing. For the particakzse

of electronic device protection, the emitted wawvesl
not cross the composite material, but EMI prevails
the inner volume as a result of multiple reflecidrom
the walls, that may alter proper operation of theice®

For an EMI shielding material to absorb
electromagnetic radiations, its dielectric constamist
be as close to that of air as possibke straightforward
approach to this highly desirable situation relies
foaming of CNT containing polymers. The relative
volume of air in an open-cell foam is high, and
therefore favorable for the matching of the wave

impedances of the expanded material and the ambient

atmosphere.

Results and Discussion.This communication reports
on the preparation of novel nanocomposites foaras th
are efficient broadband microwave absortehdulti-
walled carbon nanotubes (MWNT) are first succe$sful
dispersed into polymer matrix by melt-blending as
confirmed by TEM microscopy and rheology. Then
foaming of these nanocomposftesccurs under
supercritical CQ conditions by a two-step process.
This physical foaming constitutes a green alteveatd
classical foaming agent$.Well-defined microcellular
foams* were obtained with cell size around 10-50 pm
and cellular density around ®Gells per cry the
morphology of the foam was determined by SEM
microscopy. The impact of several criteria on the
morphology of the foam will be discussed. The EMI
shielding efficiency of these materials are then
evaluated and compared to the non-foamed
nanocomposites. Finally, we will discuss about the

design of the foam that is essential to optimize th
performances of the EMI absorber.

Conclusions.New nanocomposite materials with high
electromagnetic wave absorption effectiveness have
been successfully prepared with the use of supieadri
CO, as the foaming agent. It was found that adding
voids into the nanocomposite improved substantihlly
wave absorptive capacity, thus reducing greatly the
signal reflection. The resulting material is alsacim
lighter and more flexible than metallic counterpart
currently used, making them very attractive from an
industrial point of view.

References 'S. Vulpe, F. Nastase, C. Nastase, I.
Stamatin,Thin Solid Films, 2006 495, 113.2A. Saib, L.
Bednarz, R. Daussin, C. Bailly, X. Lou, J.-M.
Thomassin, C. Pagnoulle, C. Detrembleur, R. Jerbme,
Huynen, IEEE Trans. Microave. Theory Tech., 2006
54, 2745.%Y. L. Yang, M. C. Gupta, K. L. Dudley, R.
W. Lawrence,J. Nanosci. Nanotechnol., 2007, 7, 549.
%Y. L. Yang, M. C. GuptaNano Letters 2005 5, 2131.
®J.-M. Thomassin, C. Pagnoulle, L. Bednarz, I. Huyne
R. Jérbme, C. Detrembleul, Mater. Chem., 2008 18,
792.D. M. Pozar,Microwave Engineering, Addison-
Wesley, New York,199Q H. Qian, E. S. Greenhalgh,
M. S. P. Shaffer, A. Bismarcld, Mater. Chem., 201Q
20, 4751.% J. M. Thomassin, X. Lou, C. Pagnoulle, A.
Saib, L. Bednarz, R. Jérdbme, C. DetremblduPhys.
Chem. C, 2007, 111, 11186-11192°L. Urbanczyk, C.
Caldberg, C. Detrembleur, C. Jérdme, M. Alexandre,
Polymer, 201Q 51, 3520.L. J. M. Jacobs, M. F.
Kemmere, J. T. F. KeurentjeSreen Chemistry, 2008
10, 731-738"'s. P. Nalawade, F. Picchioni, L. P. B. M.
JansserProgressin Polymer Science, 2006 31, 19-43.

Acknowledgements:The authors are grateful to the
« Région Wallone » in the frame of the MULTIMASEC
project and to the National Funds by Scientific &&sh
(FRS-FNRS, Belgium) for financial support.

EPF 2011, XIl GEP Congress, "26une - 1 July 2011, Granada, Spain



