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1- Geller
2- Gilleo

3- Tetrahedral site
4- Octahedral site
5- Dodecahedral
6- Hexagonal
7- Magnetoplumbite
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1- Maghemite

2- Hematite

3- Orthoferrite
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1- Sol- gel

2- Hydrothermal
3- Microwave

4- Autocombustion
5- Co-precipitation
6- Microemulsion
7- Ball- milling
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1- Xerogel

2- Aerogel

3- Vioux

4- Hydroxylation reactions

5- Aprotic condensation reactions
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1- optical spectroscopy
2- chromatography
3- gas sensor
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1- Semiconducting metal oxide gas sensor
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1- Filed Emission Scanning electron microscope
2- Thermioionically
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Abstract

Gas sensor is a type of transducer that it can detect gas molecules and generates an
electrical signal according to gas concentration and gas type. Among the solid state gas
sensors, semiconducting gas sensors play important role in detection of species gases
due to their low cost, small size, easy usage and suitable stability. Recent research have
demonstrated that ferrites could be good materials for semiconducting gas sensor.
Nickel Ferrite (NiFe;O,) is a metal oxide semiconductor which has been utilized as gas
sensor. In this project, Nickel Ferrite nanoparticles doped with Cobalt (0 — 0/3) were
synthesized by Microwave assisted combustion method and their gas sensing to acetone

gas were investigated.

The structure and surface morphology of the samples were studied using X-ray
diffraction (XRD) and Filed Emission Scanning Electron Microscope (FESEM). XRD
spectra indicate the formation of spinel phase. In this work, the effects of different
parameters such as annealing temperature, the dopant concentration and the acetone gas
concentration were studied. The results showed that the gas sensitivity of the all
samples reduce with increase in annealing temperature. The maximum response

achieved in sample with %5 Cobalt doping at the work temperature of 300°C.

Keywords: Acetone gas sensor, Nickel ferrite doped with Cobalt, Microwave assisted

combustion method.



e r’u"’f(é‘b

Shahrood University

Faculty of physics
Solid state Physics

Master of Sience Thesis

Synthesis of ferrite nanostructures for gas sensing

Fateme Rabiee

Supervisors:
Dr. M. lzadifard
Dr. M. E. Ghazi

January 2014



