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Abstract X 

Chapter 3.1 

A Simple Method of Electroless Deposition of Au NPs on Two and Three - Dimensional 

Surfaces of Various Materials 

In this chapter we have reported a new method for the generation of Au 

nanoparticles in aqueous medium using H2O2 as the reducing agent. It is well known that in 

alkaline medium H2O2 reduces HAuC4 to Au-bulk precipitate. However, we have found 

that Au NPs are formed when HAuC4 in aqueous solution ( acidic pH) is treated with H2O2• 

Addition of H2O2 to HAuC4 solution with controlled concentration produces colloidal Au 

NPs with characteristic plasmon absorption band at 530 nm. Au NPs could also be prepared 

using the same method in presence of microwave radiation. Transmission electron 

microscopic measurements confirmed the formation of NPs with average particle size of 20 

nm in diameter when synthesized in presence of sodium dodecyl sulfate (SDS) micelles as 

stabilizer. 

We have also observed that the Au NPs synthesized using the present method could 

be deposited on unfunctionalized surfaces of various materials. Previously treated glass and 

quartz plates as well as polymer surfaces in form of over-head projector paper (OHP) were 

kept in contact with Au NPs that were prepared from HAuCl4 using H2O2 in presence of 

microwave radiation. The deposited NPs were characterized using UV-visible spectroscopy, 

scanning electron microscopy and X-ray diffraction method. The time-dependent gradual 

depositions of NPs on surfaces were also monitored by UV-visible spectroscopy, X-ray 

diffraction and optical microscopy. 

Chapter 3.2 

Synthesis of Au nanoparticle-Conductive polyaniline composite using H202 as both 

reducing and oxidizing agent 

The reduction of HAuCLt by H2O2 with the formation of the Au NPs lead us to 

develop a method for the formation of Au nanoparticle-conducting polyaniline composite in 

aqueous medium using H2O2 both for reduction of HAuCl4 and oxidation of aniline 

(polymerization). The incorporation of Au-NPs inside the polymer moiety increased the 

electrical conductivity by two orders of magnitude than the polymer itself (typical values 

being 0.3 Scm- 1 for the Au NP-conducting PANI composite and 2.4 X 10-3 Scm- 1 for the 
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conducting polyaniline only). The incorporation of Au-NPs inside the polymer matrix was 

confirmed by X-ray diffraction study. The method is important as it reduces the number of 

steps typically required in a set of sequential reactions leading to formation of a composite. 

Chapter 3.3 

Synthesis of nanometer size aqueous colloidal conducting polyaniline and Au

nanoparticle-polyaniline composite particles in aqueous medium 

In this sub-chapter we have discussed the controlled polymerization leading to the 

formation of colloidal conducting PANI and Au NP-PANI composite particles in aqueous 

micellar media (SOS, 1.2 x 1 o-2M) in the presence of H202. The control was achieved by the 

introduction of the monomer, aniline from the vapor phase. The formation of the P ANI and 

the composite was confirmed by UV-visible, FTIR and XRD measurements. TEM studies 

revealed that P ANI particles of nanometer diameters were formed. On the other hand, in 

case of Au NP-PANI composite, self-assembled aggregated particles were formed in the 

nanometer domain. Core shell structure with a layer of P ANI on the Au NP surface was also 

observed from the TEM studies. 

Chapter 4 

In this chapter we describe the use of starch for shape selective synthesis of Au NPs and for 

reversible encapsulation of PANI as well as Au NP-PANI composite. This chapter is divided 

into two sub-chapters. 

Chapter 4.1 

Reversible encapsulation of conducting polyaniline and Au nanoparticle-conducting

polyaniline composite in starch 

The insolubility of conductive polyaniline (P ANI) in water and most of the common 

organic solvents has limited its application potential. Several strategies, primarily involving

modification of the P ANI backbone, have been devised for making the conducting polymer

water soluble and thus biocompatible. In this aspect, we have solubilized th� conducting

PANI as well as Au NP-PANI composite in aqueous medium by incorporating them inside

starch, which is known to attain helical conformation in presence of small molecules like 12,
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