8TH PACIFIC RIM CONFERENCE ON RHEOLOGY, May 15-19, 2023

EFFECT OF CARBON NANOTUBES (CNTs)
DISPERSITY IN AG/POLYDIMETHYLSILOXAN
(PDMS) COMPOSITE CONDUCTORS

Eun Hui Jeong'?, Jun Dong Park!”, Byoung Soo Kim?*

"Department of Chemical and Biological Engineering, Sookmyung Women’s University, Seoul
04310, Republic of Korea
2 Bio-Convergence R&D Division, Korea Institute of Ceramic Engineering and Technology
(KICET), Chungbuk 28160, Republic of Korea

ABSTRACT

Incorporating electrically conductive fillers into a polydimethylsiloxane (PDMS) matrix
has emerged as the most common strategy for developing highly stretchable composite
conductors.! It is well known that the uniform distribution of conductive fillers in viscous
PDMS oligomers during fabrication substantially affects the electrical conductivity,
processability, and reliability of the resulting composite conductors. However, systematic
studies on enhancing the dispersion stability of the conductive fillers in viscous and oily PDMS
matrices are still lacking. Here, we propose a novel rational design of Ag/PDMS composite
conductors combined with surface-functionalized carbon nanotubes (CNTSs) and methyl group-
terminated PDMS.2# First, we investigated the relationship between the different types of
CNTs and polar solvents that affect the dispersity of CNTs in the resulting conductive
composites. Next, we examined the role of methyl group-terminated PDMS as a mediator
between Ag, CNT, and PDMS, resulting in homogenously hybridized Ag/CNT fillers within
the PDMS matrix. The resulting Ag/CNT/PDMS composite exhibited a metal-like initial
electrical resistance of 1.0 ohm/sq and maintained its electrical resistance over 3,000 stretching
cycles. This work provides new chemical insights and guidelines for preparing conductive

composites.
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