
1. INTRODUCTION:

A continued interest in the synthesis of material physics with well defined properties such

as shape, size, polymorph modification, etc. exists in inorganic chemistry and material

science. Inorganic materials produced with this mode of thinking will have advantages in

areas of application where uniform size distribution and specific surface and bulk properties

are key factors. During the past decade, an immense amount of work has been done on

nanostructured materials because of their unusual physical and chemical properties owing to

their extremely small size and large specific surface area.

At the turn of the century when it seemed that everything in material science had already

been discovered, understood, and just waiting to be applied to the benefit of mankind, a new

interdisciplinary field a nanoscience was born. Due to the novel properties exhibited by

particles of very small dimensions, there has been growing interest in the synthesis of

nanoscale inorganic materials. Many researchers have successfully synthesized the fine

particles. Reducing the size of crystallites to the nano region significantly modifies the

properties of solid-state materials because the surface now dominates over the volume.

Particles of nanometer sizes began to attract the attention of scientists in different fields of

science in the last 15–20 years.

A modern trend in the research of nanosized particle in various branches of science allows

one to assert that in the 21st century both science and technology will deal with nanosized

objects. Due to some recent developments in technology, discoveries of fundamental new

sciences, and societal demand for data handling and storage, there has been a renaissance in

the field of gas sensors. Studying nanoparticles of various elements in the periodic table

opens up new directions in material science that cannot be described in terms of already

known relationships. Moreover, particles measuring less than 1nm are of the greatest interest,

because of the fact that such formation of materials particle has no volume and displays an

enhanced chemical activity. At the same time, it is known that chemical properties and

activity of a particle can be changed by the addition of just a single element or molecule. The

most fundamental problem of modern physics is to reveal the peculiarities of the effect of the

particle size on its physicochemical properties and reactivity.

Nanocrystalline semiconducting oxides are very important as a sensor material since size

reduction and gas diffusion control are the main factors enhancing gas-sensing properties.

Zinc oxide has attracted considerable interest as a nanostructured material for thin film gas

sensors in electronic noses. Zinc oxide (ZnO) is an interesting wide-band-gap semiconductor



material with a direct band gap of 3.36 eV at room temperature and exciton binding energy of

60 meV. A major advantage of ZnO is that its properties can be readily modified and

controlled by appropriate doping both by cationic or anionic substitution, and by post-growth

annealing. Thin films of ZnO are utilized for a wide variety of applications, such as

integrated optics, antireflection coatings, liquid crystal displays, piezoelectric, surface

acoustic wave devices, electro- and photoluminescent devices, chemical and biological

sensors.

The solid state gas sensors layer (ZnO) has been fabricated in different physical forms such

as thin film, thick film, bulk pellets etc but thin film form is expected to be most effective

since sensing is basically a surface phenomenon. Materials can be deposited in the form of

thin film on a substrate by a variety of methods such as physical vapour deposition, chemical

vapour deposition, wet-chemical processes such as sol-gel and electrochemical deposition,

thermolysis and flame spray pyrolysis etc.

The thin film of ZnO stands as one of the most popular materials for gas-sensing

applications. Their use as a gas sensor, in which the surface conductivity changes in response

to adsorbed gases, made them an ideal candidate in the field of surface science. In the field of

gas sensing, it has been known that the electrical conductivity of materials varies with the

composition of the gas atmosphere surrounding them. The change in resistance of the sensing

element or voltage across the sensing element is recorded as the signal. Point defects on ZnO

surfaces are extremely important in gas sensing as they produce very large changes in the

surface conductivity. The Chemical, microstructural and physical properties of ZnO thin

films are dependent on the synthesis procedure.

The sol-gel process is a wet-chemical technique that is widely used to fabrication

nanocomposite films. Sol-gel process involves the evolution of inorganic networks through

the formation of a colloidal suspension (sol) and gelation of the sol to form a network in a

continuous liquid phase (gel). Using sol-gel process, synthesizes almost any material, co-

synthesize two or more materials simultaneously, coat one or more materials onto other

materials, produce extremely homogeneous composites, synthesize high purity materials,

control microstructure of the final products and control the physical, mechanical and

chemical properties of final product but these properties depends on such parameters like pH

of solution, stirring speed, sintering temperatures, time period etc.

Sol–gel process technique is credited with several advantages, such as deposition of high

purity, homogeneous, cheaper, large-area films at relatively low temperatures. It produces

extremely homogeneous composites, synthesize high purity materials, control microstructure



of the final products and control the physical, mechanical and chemical properties of final

product.


