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Evolution of F-VO over reaction time 

 

 

Fig. S1. SEM images taken after different reaction time: 2 h (A), 5 h (B), 10 h (C), and 24 h (D). 

Scale bars = 1 μm. 
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XRD patterns of YS-VO and B-VO are distinct to that of F-VO 

 

 

Fig. S2. XRD patterns of yolk-shell and bulk V4O9. 
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Methanol Detection 

 

Methanol is an important organic solvent with widespread applications. But it is 

highly toxic and there is a growing concern on its contamination in drinking water. 

Therefore, it is important to detect techniques to detect methanol at low levels. 

Currently, most methanol sensors are based on electrochemical detection using noble 

metal nanoparticles as the catalyst.
1,2

 But noble metal is not only expensive but also 

easily poisoned by the generated CO intermediates from methanol oxidation.  

Herein, we demonstrate that F-VO coated glassy carbon electrode can 

electrochemically detect methanol with high sensitivity. At the holding voltage of 

-0.34V and in 1.5 M KOH solution, a typical amperometric current in response to 

successive addition of methanol is shown in Fig. S3A. As seen, amperometric 

response to 60 μM methanol can be clearly resolved (S/N = 24). We propose that the 

detection is due to oxidation of methanol catalyzed by reduction of V
5+

 to V
4+

 in V4O9. 

This is supported by the cyclic voltammetry (CV) measurements. As shown in Figure 

S4, the CV of F-VO electrode exhibits a pair of redox peaks: the oxidative peak 

corresponding to V
4+

 to V
5+

 conversion while the reductive peak corresponding to V
5+

 

to V
4+

 conversion. The reductive peak increases with the increasing concentration of 

methanol because electron donated from methanol oxidation facilitates the reduction 

of V
5+

 to V
4+

. Furthermore, it is observed that the sensitivity of amperometric 

detection of methanol by YS-VO or B-VO coated electrode is inferior to F-VO 

electrode (Fig. S3B and C).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013



 

 
Fig. S3. Detection of methanol in 1.5 M KOH solution using different morphological vanadium 

oxides. Amperometric response of the as-prepared F-VO (A), YS-VO (B) and B-VO (C) 

electrodes (holding at -0.35 V) upon addition of methanol to increasing concentrations. 
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Fig. S4. CV curves without methanol (black) and with methanol at different concentrations (0.5 

mM (red), 1.0 mM (blue) and 2.0 mM (green) of F-VO coated on glassy electrode. 
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