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b TEM image of SBS/PS-DWCNTs film after microphase separation 2
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Table 1 Summary of the above post-growth alignment methods to fabricate CNT arrays

Alignment methods Alignment effects
Template-induced self- assembled Perpendicular alignment of end-functionalized
alignment method CNTs on pretreated substrates
Porous AAO template-based method Perpendicular alignment of CNTs with polymer-assist

Perpendicular alignment of end-decorated CNTs with a hyperbranched polymer in a

“

Planting" method
anting™ methods flexible polymer matrix

Gas or liquid flow-directed methods Horizontal CNT arrays in polymer fibers or ribbons and in various substrates
Mechanical stretching methods Large-scale horizontal CNT alignment in polymer-based composites

Large-scale horizontal aligned CNT arrays in CNT-polymer composite

Electrospinning-induced ali t method
cctrospinmingrmduced alignment methods fibers in the form of a high yield of individual CNTs

“ Langmuir-Blodgett" deposition method Large-scale horizontal aligned CNT LB films with controlled density and thickness
Selective self-assembled organization in block Self-assembled 2-dimensional or quasi 1-dimensional alignment of functionalized
copolymer templates CNTs in the microphase-separated block copolymer ordered microdomains

Lo . . Large-scale horizontal alignment pristine and functionalized CNTs within a polymer
Electric field-induced alignment methods L i .
matrix induced by an alternating current electric feld
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POLYMER-ASSISTED ALIGNMENT AND ASSEMBLY OF CARBON NANOTUBES

WANG Weirn' LIU Yitao' FENG Qingping' XIE Xuming' YE Xiongying’
" Key Laboratory of Advanced Materials of Ministry of Education Institute of Polymer Science and Engineering
Department of Chemical Engineering Tsinghua University Beijing 100084

* Department of Precision Instruments and Mechanology Tsinghua University ~Beijing 100084

Abstract The surface modification of polymers on carbon nanotubes CNTs by means of covalent and
noncovalent methods were summarized. The dispersibilityof the modified CNTs in aqueous solutions polar
organic solvents or polymer matrices is improved through modification. The uniform dispersion of CNTs is an
important prerequisite for realizing CNT arrays. In this article the vertical and horizontalalignment methods of
CNTs with polymer assistance as well as the recent progress in research on alignment and assembly of CNTs
were reviewed on the aspect of post-growth ways. Polymers could play an importantrole in the surface
modification of CNTs and the realization of CNT arrays. Moreover polymer induced self-assembled alignment of
CNTs provides a new approach to achieving the control of individualCNT and the fabrication of nano-scaled
functional devices.

Keywords  Carbon nanotubes Polymer-assisted Surface modification Dispersibility Alignment and

assembly



