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PREFACE

Extensive use of colloidal gold in the field of sensing, therapeutics and catalysis is due to

'rthe unique physical and chemical properties they possess, that has led to a surge in its
E synthesis protocols. There are several techniques available for the synthesis of AuNPs, like
- Turkevisch, Brust-schiffrin and Martin methods. However, such conventional methods
have few limitations; (i) generally the AuNPs are produced as aqueous suspension
urkevisch method) and the use of such NPs in organic solvent causes agglomeration.
: imilarly, the AuNPs having compatibility with organic solvent (Brust- Schiffrin method)

compatible in aqueous system; (ii) The AuNPs fabricated through conventional

ase in size of the AuNPs or undergo agglomeration. Thus, there is a need to

d that can produce stable, concentrated colloidal suspension of AuNPs with




capped noble gold jon can be precisely converted

alkoxysilane 3-GPTMS or variety of organic reducing agents (THF-HPO, cyc]ohexamm'
fnrmaldehyde, acetaldehyde, acetone,  t-butylmethylketone), thus controlling g,
dispersibility of as made NPs in variety of solvents covering wide range of polarity index_
The study has been further extended to the 3-APTMS mediated synthesis of bimetallic

......

AuPd) NPs.3-APTMS used for the synthesis of AuNPs have

0) during AuNPs synthesis has a great propensity to

AuNPs. (iii) The ‘trimethoxysilyl’ group [-Si(OMe)]




L1k

upon the present study. Chapter (I1) deals with the synthesis and dispersibility
of the AuNPs synthesized using 3.ApTMS and 3-GPTMS where the synthesized AuNPs
were dispersible in organic solvents at all concentration of 3-APTMS and 3-GPTMS while

sibility in water required low concentration of ecither 3-APTMS or 3-GPTMS.
- Chapter (I1I) explores the suitability of THF-HPO as reducing agent with 3-APTMS to

' form the AuNPs in aqueous medium. Imine linkage (Organic-inorganic hybrid) formed

- between 3-APTMS and GBL assists AuNPs in displaying peroxidase mimetic ability as the

linkage is catalytic in nature. The improved dispersibility (both in water and organic
solvents) and stability of AuNPs in the presence of 3-APTMS and cyclohexanone is
r bed in Chapter (IV). Further, the AuNPs suspension is converted to homogenous
posite suspension with PBNPs and ruthenium bipyridyl solution [AuNPs-PBNPs-
ing even better catalytic ability than that of HRP. The next chapter
wrﬂl the use of homologous series of carbonyl group (“~C=0")
2 reducing agents i.c. formaldehyde (HCHO), acetaldehyde (CH;CHO)
18 3) for the fabrication of 3-APTMS mediated AuNPs. The pH- and
of AuNPs has been monitored as a function of reducing agent and 3-
ntration. A typical example on the role of AuNPs in homogenous catalysis
ricyanide mediated oxidation of ascorbic acid is also reported. Chapter
pot two step” rapid synthesis of trimetallic (Ag/Auw/Pd) NPs
ehyde. The synthesized trimetallic NPs behave as excellent

to PAP both in homogenous suspension and as




" solvents, Use of water as synthesis media yields spherical AuNPs without the formation oy
siloxane polymer. The reversible imine linkage between 3-APTMS [NII;(CH,},Si(omh]

and acetone[CHy(CO)CH] is exploited for AuNPs synthesis both in suspension and over 4
solid support. AuNPs layer made over solid support is used repeatedly for the reduction of

PNP in the presence of excess NaBHa.

The contents of the thesis have been published in Jowrnal of nanoscience and
nanotechnology 2014, 14, 6606, Journal of Material Chemistry B 2014, 2, 3383, RSC

Advances 2014, 4, 60563, Journal of nanoscience and nanotechnology 2016, 16, 6155-

6163, Catalysis Science and Technology 2016, 6, 3911.
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