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Abstract Conjugated polymer/nanodiamond nanocom-

posites have been known as high-performance materials

due to improved physical properties relative to conven-

tional composites. In this attempt, novel conjugated poly-

mer/nanodiamond nanocomposites were successfully

prepared by in situ oxidative polymerization. Physical

characteristics of the resultant nanocomposites were

explored using Fourier transform infrared spectroscopy,

field emission scanning electron microscope (FESEM),

energy dispersive X-ray spectroscope, differential scanning

calorimeter, thermogravimetric analysis and X-ray dif-

fraction spectroscopy. Structural analysis revealed the

oxidative polymerization of various matrices [polyaniline

(PANi), polypyrrole (PPy), polythiophene (PTh) and

polyazopyridine (PAP)] over the surface of functionalized

(F-NDs) and non-functionalized nanodiamonds (NF-NDs)

thus ensuing NF-NDs/PAP/PANi/PPy, F-NDs/PAP/PANi/

PPy, NF-NDs/PANi/PPy/PTh and F-NDs/PANi/PPy/PTh

nanocomposites. FESEM images depicted the fibrillar

morphology of resulting nanocomposites with granular

arrangement of nanofiller in matrix. Thermal analysis

results showed that the functionalized F-NDs/PAP/PANi/

PPy hybrid had higher value of 10 % weight loss around

489 �C relative to F-NDs/PANi/PPy/PTh with T10 at

471 �C. The glass transition temperature was found to be

99 and 105 �C for NF-NDs/PANi/PPy/PTh and F-NDs/

PANi/PPy/PTh, respectively. On the other hand, NF-NDS/

PAP/PANi/PPy and F-NDs/PAP/PANi/PPy showed higher

Tg’s of 109 and 118 �C. The conductivity of NF-NDs/PAP/

PANi/PPy was 3.8 Scm-1 and improved with the func-

tionalized filler loading in F-NDs/PAP/PANi/PPy up to 5.4

Scm-1, while NF-NDs/PANi/PPy/PTh and F-NDs/PANi/

PPy/PTh had relatively lower values around 2.9 and 3.7

Scm-1, respectively. New conducting nanocomposites may

act as useful contenders in significant industrial applica-

tions such as polymer Li-ion battery.
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Introduction

Nanomaterials have gained tremendous interest of scien-

tists and researchers owing to improved properties of these

kinds of materials relative to the bulk materials [1, 2].

Among carbon-based nanomaterials, fullerene, carbon

nanotube, nanodiamond and graphene have been widely

exploited.

One of the most important forms of carbon nanostruc-

ture family is the nanodiamonds (NDs). In recent decades,

nanodiamond powder (usually obtained through the deto-

nation of carbon-based explosives) has attracted excep-

tional research concern [3, 4]. Nanodiamond powder has

the fine combination of properties such as chemical sta-

bility, hardness, crytsallinity, dopability, and low toxicity

[5, 6]. Moreover, nanodiamonds have narrow particle size

distribution (typically 4–6 nm), small diameter (*5 nm),

large surface area (300–500 m2/g), and superior thermal

conductivity, optical and electrical properties [7–9]. Due to

the above-mentioned properties, nanodiamond has vast
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