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hene oxide (GO 1
GO) mediated gold nanohybrids, has been discussed in this chapter. Th
2 €

thetic procedure i PR
syn P Involved active participation of GO, 3-aminopropyltrimethoxysil d
ane an

aldehyde. APT :
form y MS acts as a surface modification and capping agent while GO sheets

provide nucleation sites for epitaxial growth of gold nanoparticles. Graphene oxide and APTMS

have a mutual control over the particle size and do not permit the agglomeration

Chapter IV

The designing of mesoporous framework of silica-alginate beads as a suitable support material
for enzyme encapsulation has been illustrated in this chapter. The fabrication of such biohybrid
assembly involves a simple two-step straight forward process, which ultimately results in
ordered pore structure with outstanding chemical stability. Introduction of alkoxysilane
functionalized nanoparticles induces direct chemical cross-linking between residual functional
moieties of alkoxysilane, alginate hydrogel, and the protein molecules (glucose oxidase). The

hydrophilic alginate hydrogel is transfigured to relatively hydrophobic material on interaction

with lipophilic domains of organosilane, in order to reinforce the enzyme carrying properties of

polysaccharide matrix. Enzyme encapsulated beads are used as biohybrid catalyst for the

conversion of giucose to hydrogen peroxide, which is further decomposed by a well known
s emphasize on the generation of

! icles se findin
peroxidase mimetic, Prussian blue nanoparticles. These inding

materials with flexible properties of different aspects.
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encapsulating  the small molecules like potassium ferricyanide. The ormosil-encapsulated

potassium ferricyanide display gradual improvement in redox electrochemistry as a function of

tallic, bi ' : : .
monome imetallic and trimetallic nanoparticles. Catalytic activity of active electrode

&y S ' . !
systems has been studied via electrochemical sensing of ascorbic acid, the significant

mprovement in anodic peak current density is observed in the presence of trimetallic

nanoparticles (Ag@Ru@PdNPs). Thus it is worth suggesting that the fabricated nanoparticles

have enormous potential, to discover their utility in future applications.

Chapter VII

A facile chemical reduction pathway to synthesise Ni doped BNPs of palladium, Ni;PdNPs and
NiPdNPs following the seed mediated growth phenomenon has been discussed in this chapter.
These nanoscaled BNPs are highly stabilised due to the intervention of functional alkoxysilane
(EETMS). in lieu of NiNPs which are susceptible to aggregation. Bifold action of EETMS, (a)
Sol-gel processing and (b) steric stabilisation along with PVP, controls the nucleation of Nickel
nanoparticles over the surfaces of PdNPs. These nanocatalysts serve as powerful bimetallic

: : : 2
electrolysers for HER reaction in alkaline media, at an optimum loading of 0.1 mg/em’,

produced 10 mAcm> current density at an overpotential of -90 mV. Further, the calcinated

hybrid catalyst have shown remarkable improvement in results, with drastic amplification in

current density (20 mAcm™) at an overpotential of -56 mV. Trivial potential losses were

observed in the stability analysis. The characteristic features like remarkable catalytic potential,

stability and smooth fabrication techniques promotes their versatile applications in catalysis, in

" addition to electrochemical water splitting.
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