Carbon Nanotube Alignment Techniques M)
and Their Sensing Applications Creshe

Pankaj B. Agarwal ®, Sk. Masiul Islam @, Ravi Agarwal (), Nitin Kumar,
and Avshish Kumar

Abstract Recent progress on the synthesis and scalable manufacturing of carbon
nanotubes (CNTs) remain critical to exploit various commercial applications. Here
we review breakthroughs in the alignment of CNTs, and highlight related major
ongoing research domain along with their challenges. Some promising applications
capitalizing the synthesis techniques along with the characteristics of CNTs are
also explained in context to the recent developments of CNT alignment. The prime
objective of this chapter is to provide an up-to-date scientific framework of this
niche emerging research area as well as on the growth of CNTs either by in-situ
or ex-situ synthesis techniques followed by its alignment during growth or post-
growth processing. This chapter deals with various mechanism of CNTs alignment,
its process parameters, and the critical challenges associated with the individual
technique. Numerous novel applications utilizing the characteristics of aligned CNT's
are also discussed.

P. B. Agarwal ()
Nano Bio Sensors, Smart Sensors Area, Council of Scientific and Industrial Research-Central
Electronics Engineering Research Institute (CSIR-CEERI), Pilani 333031, Rajasthan, India

P. B. Agarwal - Sk. M. Islam
Academy of Scientific and Innovative Research (AcSIR), CSIR-CEERI Campus, Pilani 333031,
Rajasthan, India

Sk. M. Islam

Optoelectronics and MOEMS, Smart Sensors Area, Council of Scientific and Industrial
Research-Central Electronics Engineering Research Institute (CSIR-CEERI), Pilani 333031,
Rajasthan, India

R. Agarwal
Centre for Converging Technologies, University of Rajasthan, Jaipur 302004, India

N. Kumar
Department of Physics, National Institute of Technology Mizoram, Aizawl 796012, India

A. Kumar
Amity Institute for Advanced Research and Studies (Materials and Devices), Amity University,
Noida 201313, India

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2021 307
A. Hazra and R. Goswami (eds.), Carbon Nanomaterial Electronics: Devices

and Applications, Advances in Sustainability Science and Technology,
https://doi.org/10.1007/978-981-16-1052-3_13



