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Effect of intermolecular interactions between CNTs and silane binders on the opto-electrical

properties of SWNT/silane binder films
Joong Tark Han, Sun Young Kim, Hee Jin Jeong, Seung Yol Jeong, Geon-Woong Lee*

Nano Carbon Materials Research Group, Korea Electrotechnology Research Institute

Abstract: Here, we describe a versatile strategy for precise control of the optoelectrical properties of the single walled

carbon nanotube (SWNT)/silane binder hybrid films by noncovalent hybridization. Stable SWNT/silane binder solutions

were prepared by direct mixing of high concentration CNT solutions and silane sol solutions. The critical binder content

was determined by varying the amount of binder in the SWNT/binder solutions. A binder content of 50 wt% was used

to prepare the other SWNT/binder solutions. This study demonstrates how the intermolecular interactions between the

SWNTs and the silanes can affect the conductivity of the CNT/binder network films by characterizing the optoelectrical

and Raman spectroscopic properties of the SWNT/silane films containing silane binders with various functional groups.

The use of the PTMS binder with phenyl groups was found to be most effective in the fabrication of transparent and

conductive films on glass substrates. Such a precise control of the optoelectrical properties of SWNT/binder films can be

useful to fabricate the high performance conductive thin films, with ramifications for understanding the fundamental

intermolecular interaction in carbon materials science.
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