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Abstract
Pelletized or powdered polyaniline composite, a potential candidate for microwave absorbers, was synthesized in the sheet
form for the first time, and its absorption characteristics along with structural, electrical and mechanical properties are
presented. Enhanced microwave absorption behavior of this novel, thin, flexible, lightweight sheet in hydrous environment
was analyzed for various humidity-dependent sensor and electromagnetic applications. The preparation method of protonated
chlorine-doped polyaniline (PANI), and its synthesis in the sheet form using polytetrafluoroethylene (PTFE) are discussed.
The surface and structural morphology were characterized by XRD and SEM, which reveal the granular, macro-porous and
polycrystalline structure of the material. A transmission–reflection-based waveguide technique was used for obtaining the
permittivity of sheets in the frequency range of 3–9GHz by employing the Nicholson–Ross algorithm, and it was verified
by cavity perturbation method. The temperature stability of the PANI–PTFE conducting sheet was checked using four-
probe method. Conductivity enhancement of the sheet in hydrous environment was studied using a humidity chamber. The
microwave absorption studies at various humidity conditions were carried out using waveguide method which also illustrated
its potentiality as a humidity sensor. Themechanical strength of the proposed conducting polymer sheet was tested by standard
load–extension procedure. To make this PANI–PTFE polymer material suitable for anechoic chamber-like applications, it
was impregnated in polyurethane foam and its humidity-related microwave absorption studies were carried out using free
space method.
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1 Introduction

Microwave absorbers were of great importance even during
the initial stages of research and development of electromag-
netic devices and diversification of their applications. Nowa-
days, the relevance and the importance of these absorbers
have increasedmanifold due to the exponential increase in the
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types and quality of electromagnetic gadgets. Owing to the
high density of electromagnetic (EM) users added care has
to be taken for avoiding the issues related to electromagnetic
interference (EMI), which is of prime importance in com-
munication systems and in various industrial, scientific, and
medical (ISM) applications. Another major concern is health
hazard confusions related to overexposure of microwave
radiations which demand some sort of protective measures
for the safe use of these advanced technologies. Such sce-
nario demands intense research for the development of novel
type of microwave absorbers having added advantages over
conventional types in order to address the emerging issues
related to state-of-the-art microwave technology.

Microwave absorbers are broadly classified based on the
principle of electromagnetic absorption caused by conduc-
tivity and electric/magnetic losses owing to its hysteresis
nature. The boundary mismatch, a major concern in connec-
tion with any type of microwave absorbers can be tailored
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