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I nvestigations on microstructure, electrical and magnetic properties of copper spinel ferrite
with WO3 addition for applicationsin the humidity sensors

Florin Tudorache

Research Center on Advanced Materials and Techiedptnterdisciplinary Research Department—FielieSce,
Alexandru loan Cuza University of lasi, Bd. CaroNr. 11, 700506 lasi, Romania

In the present study we report the structural,teted, magnetic and humidity characteristics opger ferrite
with different percent on tungsten trioxide additi@he aim of this study was to obtain more stalnlé sensitive active
materials for humidity sensors. In order to hightithe influence of tungsten on the structuralgteieal and magnetic
properties, the ferrite samples were fabricated sakgel self-combustion method and sintered forn@utes at
1000°C with percent between 0-20% tungsten trioxadelitions. The X-ray diffraction investigationsosted the
copper ferrite phase composition. The scanningtrelecmicroscopy revealed the influence of the suligin on
characteristics of the crystallites and the profitiry showed the surface topography of samplesinvesstigation was
focused on the variation of permittivity and eleat conductivity, in relation with tungsten triaé addition,
frequency and humidity. We have also, investigabedrelevant magnetic characteristics of the copgreite material
by highlighting the influence of tungsten trioxideldition on to Curie temperature and the permeagtilequency
characteristics. The data suggests that the cdppite with tungsten trioxide addition can be usesdactive material
for humidity sensors.

Keywords: copper ferrite, humidity sensor, electrical petivilty, electrical conductivity, magnetic
permeability, Curie temperature

1. Introduction

Ceramic materials, especially ferrites are curyestime of the most studied materials because of
their promising semiconducting properties like stability, porosity, selectivity and life time, malof
this as active materials for humidity and gas senso
Various applications of magnetic materials raise thterest and describe them in different ways:
experimental [1-3], theoretical [4, 5] and numelrif&. In the last few years, the ferrites have rbee
extensively investigated as electrical and magnetiterials because of their characteristic changes
clearly observed by upon the exposure to externaibra factors (magnetic field, frequency, gases,
humidity etc). The ferrite is a special categoryntdgnetic materials, due to its applicative prapsrt
like: magnetic resonance imaging, coercivity, maigadon, semi-conductivity or catalytic activity{

11]. In addition, it is known that the magnetic agldctrical properties of ferrite materials aresely
related with the specific surface area and grame.sMarious remarkable physical and chemical
phenomena which can take place on the surfaceritefenaterials rely on the surface of conductién o
electrons and their structure of pores. The diffengays of controlling their electrical conductivit
make them interesting also from the non magnetispestive [12-14].

The level of humidity vapors from environment is iamportant factor to be considered in real
application for humidity sensors. Copper ferritethvgpinel structure is one of the most important
semiconductors with excellent electrical and magr@bperties and high stability. These charadiess
make CuFgD, a suitable material for various applications ims®, magnetic, etc. One of the most
important procedures to modify the properties ef itinaterials is the addition of small amounts ofahet
ions to the structure of compound. In a very reaevestigation by Wang and Kumar [15, 16], the efffe
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