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Abstract –  WO3 is a wide band gap semiconductor widely investigated for use in gas sensing, the design of smart windows and other 
electrochromic devices [1, 2]. In this paper we report the use of electrospinning to produce WO3-PVA nanofibres applicable for H2 sensing and 
use as an electrochromic device. SEM, AFM, XRD, FT-IR and Raman spectroscopy are used to establish the morphology, crystallinity, purity 
and structural characteristics of WO3 before and after calcination. Optical characterization using UV-Vis-NIR radiation before and after H+ 

intercalation of the calcined WO3-PVA-FTO substrate in 0.5M H2SO4 medium reveals optical modulation to be over 10% between the bleached 
and coloured states of the WO3-FTO sample. The  H2 sensing capability within the 300-500oC window, of the fibres produced thus is also 
reported. 
Various methods of synthesis including pulsed laser ablation, thermal evaporation, chemical vapour deposition 
and electrodeposition have been used to produce a wide variety of WO3 structures ranging from the meso- to sub-
micron scale [4]. In this paper, we present electrospinning of sol-gel prepared WO3/PVA polymers unto F-doped-
SnO2 (FTO)  as  a  simple  and  low  cost  method  for  producing  FTO-supported  WO3 nanofibres  that  can  find 
application in the area of H2  sensing and use as an electrochromic device. WO3/PVA coated FTO substrates 
produced by electrospinning[3] WO3-PVA polymer unto FTO at DC voltages between 5-25kV, fixed distances 12-
13cm, for 5min, were calcinated for 2h, between 500-600oC, resulting in the loss of PVA thus yielding PVA-free 
nanoscale WO3 fibres. SEM (Fig.1(a) and (b)) revealed the non-calcinated WO3-PVA fibres to be made up of 
randomly aligned ultrathin fibres, hundreds of micrometres in length, and average diameters = 134.61+/-23.51nm. 
Calcination at 500oC, 2hrs, showed a reduction of these diameters to the 57-120.0nm range. AFM confirmed an 
increase in surface roughness to 81.20nm after calcination. XRD confirmed the improvement in crystallinity of the 
samples upon annealing in air. The decomposition of PVA and the obtention of high-purity WO3 nanofibres post-
calcination was confirmed through FT-IR analysis. Optical characterization of the calcined sample (prepared at 
20kV,12.5cm,for 5min) in the coloured and bleached state post H+ intercalation 0.50M H2SO4 medium (Fig.2(a) 
and (b)) showed optical modulation in the Vis-NIR range to be greater than 10%. An increase in the amount of 
WO3 nanofibres deposited on the substrates is anticipated to yield improvements in the optical modulation of the 
samples post H+ intercalation, so too an increase in the H+ concentration of the electrolyte. More on these and the 
H2 sensing performance of these calcined samples within the 300-500oC window is reported.
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Figure 1: (a) WO3-PVA fibres on FTO before calcination                     Figure 2: (a) Cyclic Voltammogram for H+ intercalation of   
(b) WO3 nanofibres on FTO after calcination.                                       WO3 on FTO, post-calcination at 500oC (b) Optical trans- 
                                                                                                                    mission before and after H+ intercalation.   
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