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Single-wall carbon nanotubes (SWNT) are functionalized and solubilized in water with poly(sodium 4-styrenesulfonate) (PSS) in one step by in situ polymerization of sodium 4-styrenesulfonate.  After removal of catalyst particles and unattached PSS by centrifugation, ultrafiltration, and ultracentrifugation, a 0.07 percent solution of the SWNT/PSS (about 55/45 by weight) is stable indefinitely without precipitation of SWNT.  Raman, near infrared and fluorescence spectra support covalent attachment of PSS to SWNT.  Atomic force microscopy (AFM) and TEM images show individual tubes and small bundles.  Poly(4-vinylpyridine), poly(acrylic acid), and poly(4-styrylmethyl(trimethyl)ammonium chloride) graft to SWNT by similar methods.

Polymer brushes having SWNT as backbones are synthesized by grafting n-butyl methacrylate (nBMA) and styrene from the ends and side walls of SWNT via atom transfer radical polymerization (ATRP).  Carboxylic acid groups on SWNT are formed by nitric acid oxidation. The ATRP initiators are covalently attached to the SWNT by esterification of 2-hydroxyethyl 2(-bromopropionate with carboxylic acid groups.  Thermogravimetric analyses show that the amount of PnBMA grown from the SWNT increases linearly with the molecular weight of the free PnBMA.  The most highly functionalized SWNT dissolve in 1,2-dichlorobenzene, chloroform and tetrahydrofuran, and solubility increases with the amount of PnBMA bound to SWNT.  AFM images show contour lengths of the SWNT brushes on a mica surface from 200 nm to 2.0 m and an average height of the backbone of 2-3 nm, indicating that the bundles of original SWNT are broken into individual tubes by functionalization and polymerization.

