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Abstract 
The Co3O4 nanofibers were prepared by electrospinning of solution containing Co-nitrate, N,N-
dimethylformamide, and polyvinylpyrrolidone and subsequent heat treatment at 500, 600, and 700°C. 
The response to 100 ppm C2H5OH of Co3O4 nanofibers was significantly higher than those to 100 ppm 
CO, C3H8, and H2 in all three sensors. In particular, the Co3O4 nanofibers heat-treated at 500 and 
600°C showed higher response and selectivity to C2H5OH. The variation of gas sensing characteristics 
were explained and discussed in relation to the gas sensing mechanism of a p-typesemiconductor and 
the morphology ofspecimens. 
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Introduction 
Electrospinning of a solution containing 

metal precursors and subsequent heat 
treatment is a facile route to prepare well-
defined oxide nanofibers. Polycrystalline oxide 
nanofibers prepared by electrospinning are 
promising nanostructures for high-performance 
gas sensors on account of their high surface 
area to volume ratio, less agglomerated 
network configuration, and chemoresistive 
contacts between primary particles within a 
nanofiber. Thus far, various n-type oxide 
semiconductors such as SnO2, ZnO, TiO2, 
In2O3, WO3, and Fe2O3 have been prepared into 
nanofibers or nanotubes by electrospinning for 
gas sensor applications. 

In n-type oxide semiconductor gas sensors, 
the adsorption of oxygen with negative charge 
forms the electron depletion layer near the 
surface of the particles. Thus, the 
chemoresistive variation is dominated by the 
conduction across the resistive electron 
depletion layers at the inter-particle contacts. In 
contrast, hole accumulation layer is established 
near the surface of p-type oxide semiconductor 
particles by the adsorption of negatively 
charged oxygen. The thinning of hole 
accumulation layer by the oxidation of reducing 
gases is responsible gas sensing reaction. 
Accordingly, the gas sensing reactions in n-type 
and p-type oxide semiconductor gas sensors 
should be understood under the completely 
different frameworks.  

To date, researches on the gas sensing 
characteristics of p-type nanofibers are in an 
early stage, although NiO [1], Cr2O3[2], LaFeO3 
[3], and LaOCl-NiO [4] nanofibers have been 
explored.In this study, Co3O4 nanofibers are 
prepared by electrospinning and their gas 
sensing characteristics such as gas response, 
selectivity, and response time were investigated 
in relation to the morphological configuration of 
nanofibers. 

Experimental 
Co(NO3)2·6H2O (1 g) was dissolved in 17 g 

of a solvent mixture of C2H5OH and N,N-
dimethylformamide (C2H5OH : N,N-
dimethylformamide = 1 : 1 by wt%) and kept 
under magnetic stirring for 2 h. Then 
polyvinylpyrrolidone (2 g) was added to the 
solution. After stirring for 24 h, a clear solution 
was attained. The as-prepared homogeneous 
solution was loaded in a plastic syringe and 
electrospun using a 21-gauge needle with a 
flow rate of 0.5 mL/h at an applied voltage of 20 
kV over a collection distance of 15 cm.The as-
spun nanofibers were dried at 70oC for 24 h to 
remove the residual solvents, then they were 
converted into Co3O4 nanofibers by heat 
treatment at 500, 600, and 700 °C for 2 h in an 
air atmosphere. The heating rate was fixed at 5 
°C/min. For simplicity, hereinafter, the Co3O4 
nanofibers formed by heat treatment at 500, 
600, and 700 °C will be referred to as ‘Co3O4-
500’, ‘Co3O4-600’, and ‘Co3O4-700’ nanofibers, 
respectively. The Co3O4 nanofibers were 
dispersed in isopropanol (Sigma-Aldrich Co., 
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