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ABSTRACT

The specific atoms or group of atoms that can attach to the other organic or inorganic compounds
due to the strong affinity is called as the anchoring group. The electrons from these organic and
inorganic compounds are potent to travel through the anchor group. This leads to specific features
with the change in the arrangement of atoms in the entire molecule/system. Hence, the redox reaction
properties, molecular chain length and the extent of conjugation of the resultant anchored product
vary. Depending upon the binding nature, anchoring groups can be divided into monodentate,
bidentate, and multidentate. Among these, multidentate anchoring groups are more significant since
it can bind either partially to the molecules or with the whole surface. Though many multidentate
anchoring groups like fullerene, carbon nanotubes, polymers, calixarenes, and graphene are
presented in the literature, graphene oxide anchored organic and inorganic compounds are important
because of its amazing contributions to the material science and design. The high thermal and
electrical conductivity, large surface area, mechanical strength, and availability of more mobile
electrons make graphene as the suitable anchor group for diverse applications in the field of
adsorption of polluted gases, catalyst for the organic conversions, medicinal chemistry,
electrochemical sensing, and energy storage devices. Therefore, Graphene oxide (GO) is one of the
good choices to develop supercapacitance systems and electrochemical sensing materials.
Heteroatom doping, conducting polymer, metal complexes, and metal oxides anchored graphene
oxide are more significant because they change the electroactive properties significantly.
Considering these, we studied the photophysical and electrochemical properties of chromium
complex anchored GO that are synthesised by silane and diazonium coupling. The results exhibited
that both silane functionalized GO and azo dye enable an electronic interaction due to the
recombination of sp2 and sp3 states and electron-hole pairs which have extensive importance in
developing optoelectronic devices.

The chromium complex anchored rGO showed potential electrochemical sensing properties towards
the detection of paracetamol. We synthesised and developed two novel nitrogen functionalized GO
using nicotinic acid hydrazide (NAHGO) and benzoic acid hydrazide (BHGO) for electrochemical
sensing of caffeine and supercapacitor applications. Besides, polypyrrole/palladium oxide and
zirconium oxide/multiwalled carbon nanotube anchored on GO for enhanced supercapacitor
performances. We used a simple chemical reduction method for nitrogen functionalization, urea
based synthesis for ZrO2 composites, and electrodeposition approach for PdO composites. All the
synthesised compounds are characterised for their crystalline structure (Powder X-ray diffraction
(PXRD)), chemical bonding (Fourier transform infrared spectroscopy (FTIR) and Raman
spectroscopy), elemental composition and distribution/mapping (Energy dispersive X-ray
spectroscopy (EDX), composition and chemical states (X-ray photoelectron spectroscopy (XPS)),
and morphology (Transmission electron microscopy (TEM) and Scanning electron microscopy
(SEM)). These results of anchored organic and inorganic compounds demonstrate the excellent
structure-property relationship facilitate the interaction between the anchoring and the anchored
group that paves the way for electrochemical sensing and energy storage devices.
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