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Trimetallic nanoparticles are mainly formed by the combination of three different metals. The trimetallic cata-
lysts were considerably more professional than bimetallic one. The trimetallic and bimetallic nanoparticles are
of enormous attention than that of monometallic in both technological and scientific view as in these nanopar-
ticles the catalytic properties can be tailored better than that of in the single monometallic catalyst. The
trimetallic nanoparticles have been synthesized by different methods such as microwave, selective catalytic re-
duction, micro-emulsion, co-precipitation and hydrothermal etc. The surfaces area of trimetallic nanoparticles
is comparatively unstable and thus gets simply precipitated away from their solution and ultimately resulted
in their reduced catalytic activity. By using stabilizers like block copolymers, organic ligands, surfactants and
dendrimers the trimetallic nanoparticles can be stabilized. The nanocomposites of trimetallics have been synthe-
sized with inorganic and organic compounds such as: carbon, graphene, gelatin, cellulose, starch, chitosan,
alginate, collagen and Al2O3 etc. Trimetallic nanoparticles are used as a catalyst due to their outstanding electro-
chemical catalytic activity in comparison with the monometallic or bimetallic nanoparticles.
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1. Introduction

1.1. General introduction on nanoparticles

The nanoparticles (NPs) may be defined as a distinctive nano-object
where all the three Cartesian dimensions are less than 100 nm. These
are larger than atoms or molecules individually but smaller than bulk
solids. The physical and chemical properties of nano-scaled particles
and bulk material are different [1,2]. Another name used for NPs is
nanoclusters and “soft” bio-organic nanoparticles. A nanocluster is com-
bination of the same sized particleswhich are of nanometer dimensions.
The nanoparticles (NPs) and nano metal clusters exhibit an important
state of condensed matter. However nanoparticles show a gap between
the atomic ormolecular structure and bulkmaterials. They showanum-
ber of special properties such as high surface area to volume ratiowhich
gives outstanding force for diffusion etc. The nanoparticles find new ap-
plications in different fields such as non-linear optics, battery cathodes
and ionics, sensors, nano-wires and other systems. As electronic display
system has been improved by the metal nanoparticles, which takes the
most important position in information technology. The metallic nano-
particles are of different sizes and these are synthesized by chemical ap-
proach and their surfaces are stabilized by special functional groups.
They are found to be very significant inmanyfields such as semiconduc-
tors [3], electro-optic materials [4], magnetic materials [5–7], catalysis

[8–11] and drug delivery system [12,13], removal of organic pollutants
[14–16], antimicrobial activity [17–19] and removal of toxic metal
ions etc. [20–22]. Scheme-1 represents the revolution frommonometal-
lic to trimetallic nanoparticle composites, their various synthesis
methods and applications.

1.2. Monometallics to trimetallics

From the monometallics, the physical mixture of nanoparticles likes
Ru\\Pt in solution showsmore catalytic movement than the equivalent
monometallic nanoparticles. From single or simple monoatomic cata-
lysts the designable history of catalytic material show an improvement
specially Pd, Pt andAuwhich is in nanodimensioned to bimetallic struc-
ture. It has been seen that physical mixture of Ag, Pd, Rh, and Pt, rapidly
forms the bimetallic nanoparticles with Au-core structure in aqueous
solution. The main reason for using Ag and Rh nanoparticles is the
prominent individuality of Rh nanoparticles as a catalyst. On the other
hand, the probable electronic effect of silver is similar to gold upon im-
provement of the catalytic movement with Rhodium. In addition, Ag is
cheap metal compared with Au. The colloidal dispersions of Ag and Rh
metallic nanoparticles were protected by (PVP) poly (N-vinyl-2-pyrrol-
idone). The polymers which are water soluble were synthesized by an
alcohol reduction method. The average diameters of Rh and Ag mono-
metallic nanoparticleswere 2.2 nmand7.5 nm. The catalyticmovement

Scheme 1. Representation of revolution from monometallic to trimetallic nanoparticle composites, various synthesis methods and applications.
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