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Abstract: Dissolution procedure of vanadium pentoxide, which is widely used as a catalyst for production of
sulfuric acid or an oxide reaction of the numerous organic compounds, was investigated. Reagent of vanadium
pentoxide was completely dissolved in aqua regia-H,O,-HF solution, but plate type of vanadium pentoxide
sample was not clearly dissolved with mixed acids. Thus, in order to establish the dissolution procedure for
plate type of vanadium pentoxide, the solubility of vanadium pentoxide was investigated through comparison
of acid treatment-fusion and microwave digestion methods. The optimized acid for dissolution of vanadium
compound was found to be mixing acids of aqua regia, HyO, and HF. Acid-fusion and microwave digestion
methods have a similar property in the solubility of vanadium compound, but the latter was more quick and
convenient procedure. The content of vanadium pentoxide was found to be 97.9+0.9% using an inductively
coupled plasma atomic emission spectrometer after dissolution of a sample with the microwave digestion system.
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Fig. 1. Photograph of the vanadium pentoxide sample.

Vol. 23, No. 6,2010

Qs &-3) 513

Table 1. Operating conditions for microwave digestion systems

Step 1 2 3 4
Power (W) 250 400 650 250
Time (min) 5 5 5 5
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Table 2. Wavelength selected for the determination of major
and minor elements

Element Wavelength Element Wavelength
(nm) (nm)
Fe 238.204 Si 212.410
K 766.490 A% 290.882
Na 589.695 A% 294.402
P 177.440

Table 3. Analytical results for the reagent of vanadium (V)
oxide made by Aldrich Co

V205(%)
Experimental Reagent
Method g Absolute
Prepared Found* e€rror (%)
Acid digestion by hot plate 98.0 973+00 0.7
Microwave digestion systems 98.0 9774+04 0.3

*n=3

Fig. 2. Photograph of the vanadium pentoxide sample grinded.
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ICP-AES PhFE 54.& 918 vlo] 25} 83 & o] 83 2215hhtE 8] 515

Table 4. Analytical results of the vanadium (V) oxide sample
using acid digestion and fusion dissolution methods

Measured value®

Element

R . Fusion
Acid digestion dissolution Total
Fe 05(%)" 033+0.01  0.01£0.00 0.34%0.01
SiO(%)* 036+0.02  0.02£0.00  0.38%0.02
P,05(%)° 0.05£0.00  0.05£0.00 0.10£0.00
V,05(%)° 92.85+0.39 528+0.19 98.13£0.58
n=3
by =2
‘Standard deviation
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oA wjo] =23} %Hﬂxli gafstaict. 1 At Al
v 98] =54 Fs Bk og} B84 T
G 7tEHe R gafEtS wek Aol o BR
S MFEIRE &7]13 8o R
ek oh, 88 &4 919 o Bl &
Zt74& ICP-AES®E vhigs& 34T A3, eitshihg
Fo oF 44% AT/t £507 &3 H AL T
F AR (Table 5). WA A|ES vlo)A 23} L)%
A2 48] gallstr] fate] AR FE 0.05 go =
=92om, o] FXE AFetr] Ao Alash EFE

= e
&

ol:o__ﬂjg
g

Table 5. Analytical results for the vanadium (V) oxide sample
dissolved with microwave digestion systems and
fusion dissolution

Measured value*

Element

Microwave Fusion
. . . . Total
digestion dissolution
Vo0s5(%)  56.18+0.10 43.77+£0.25 99.95+0.35

*n = 3, standard deviation
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Fig. 3. XRD patterns of the vanadium pentoxide sample.
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Table 6. Analytical results for the vanadium (V) oxide sample
dissolved with microwave digestion systems

Element Measured value'
Fe,03(%) 0.38+0.00
K,0(%) 0.57£0.01
Na,0(%) 0.82+0.02
P,05(%) 0.16£0.01
S(%)? 0.01£0.00
Si0(%) 0.4940.00
V,0s5 (%) 97.9+0.9
Total 100.3340.94

'n = 2, standard deviation
By carbon and sulfur analyzer

SEER

Table 7. Summary of analytical results for the reagent of
vanadium (V) oxide and sample

V205(%)
Dissolution Method Reagent
Sample*
Prepared  Found*

Acid digestion and 98.0 4 4
fusion dissolution ) 973200 98.120.5
Microwave digestion

98.0 97.7£04 97.9+0.9
systems

*n = 2, standard deviation
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