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Fig- 1 Chemical structure and abbreviation of

the hyperbranched polymer (DAS)
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Fig- 2 The UV-Vis absorption spectra of DAS/SWNTs multilayers
versus the number of monolayers (a) and the incremental growth of the
maximum absorption and thickness of DAS/SWNTs multilayers with
SWNT's as the outmost layers (b)

In the Fig- 2(a) the number of monolayers from bottom to top is from
1t0,20; The first curve represents the, absorption spectrum of DAS

monolayer -
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Fig- 3 The surface morphology of the DAS/SWNTs multilayer (10
bilayer) film with SWNT's as the outmost layer imaged by AFM (a)
and SEM (b)
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Fig- 4 Raman scattering spectra of acid treated SWNTs
on a glass substrate (a) and DAS/SWNTs 10 bilayers film
on a quartz slide (b)
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Fig- © Hardness (a) and modulus (b) versus displacement curves
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FABRICATION AND PROPERTIES OF SINGLE WALL CARBON NANOTUBES
AND HYPERBRANCHED DIAZONIUM SALT
SELF-ASSEMBLY MULTILAYERS

FAN Pengwei, LI Xinyang, TUO Xinlin, WANG Xiaogong
( Department of Chemical Engineering» School of Materials Science and Engineering: Tsinghua University Beijing 100084)

Abstract  Acid treated singlewall carbon nanotubes (SWNIs) were fabricated into multilayers with a
hyperbranched polymer of diazonium salt (DAS) using the layer-by-layer electrostatic adsorption technique- The
fabrication process,multilayer thickness variation, multilayer surface morphology and the interaction between SWNT's
and DAS were detected by UV-Vis absorption spectroscopy s ellipsometry » atomic force microscopy » scanning electron
microscopy and Raman spectroscopy s respectively - Moreover > the nanomechanical properties of the multilayer film was
measured by nanoindentation - All results show that SWNT's and DAS can be fabricated into multilayers based on the
cooperation of electrostatic attraction and chemical cross-linkage between SWNT's and DAS - Further this cooperation
endows the SWNTs/DAS multilayer films with outstanding nanomechanical properties - Their hardness and modulus
may be as high as 2.0 GPa and 10.0 GPa. respectively - Finally - the SWNTs/DAS multilayer film can be peeled off
from the substrate as a free-standing membrane -

Key words SWNTs, Hyperbranched diazonium salt, Cross-linkage, Self-assembled multilayers



