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Abstract: Single-Walled Carbon Nanotubes (SWCNTs) were functionalized via an ambient temperature Diels-
Alder reaction with narrow dispersity polymer strands. The SWCNTs react as dienophiles with cyclopentadieny!
end-capped polymers, without any preliminary treatment. The grafting density of the polymers on the surface of the
SWCNTs was determined by three quantitative methods (Thermogravimetric Analysis TGA, Elemental Analysis EA,
X-Ray Photoelectron® Spectroscopy XPS). In addition, High Resolution Transmission Electron Microscopy (HRTEM)
indicates the functionalization of the SWCNTs with a polymer layer.

@ Synthesis

Polymer end-group functionalization and characterization SWCNT functionalizatlion
Size-Exclusion Electrospray lonization O~g®
Chromatography (SEC) Mass-Spectrometry (ESI-MS) % C
L ) e i
; it S Y 8
ir £ J" w‘r 7 disparsion kn KMP
; | ! 2) Z4h, amblenl tamperatirs 2a)
a1 Rl 24h, BO'C (28)
bR RAR -~
3 a3
P"' I P:u' ; .
d [ : : 1 Cyclopentadienyl end-capped PMMA-Cp (1) is synthetized® from PMMA-Br cbtained via
ERERE N N e ey e s ATRP, after the complete conversion of bromine end-group (see ESI-MS spectrs). SEC
Rtwnttion ifme /min N N . . .
e N displays @ narow dispersity of the polymer. The SWOCNT are firstly dispersed in N-
SEG traoes of PMMAEr and PMMACE - (i, = ESI4S epectra of PMMABY and PMMACp. Fy* and Pey methylpyrrolidone {NMP) (SWCONT:NMP weight ratio of 1:5). PMMA-Cp s subsequently
i, " o cofltion wih PAA o it g B e rmmanin prode oDt B added (SWCNT:PMMA-Cp weight ratio of 1:10). The seluion is stimed for 24h at amblent
the eletination procucts. temperature (2a), and &t 80°C (2b), then filtered and washed with THF.
Characterization of the SWCNTs
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The present work has demonstrated that cyclopentadienyl terminal
polymer strands can readily react with SWCNTs in a Diels-Alder reaction
under very mild conditions?. Three analytical methods enable the
quantification of the achieved grafting densities in good agreement with
each other, The presented facile SWCNT medification process opens the
door for the effective dispersion of CNTs in solid polymer matrices via
reactive extrusion processes to achieve composites with enhanced
material properties.
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