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Fig. 1ISM FT-IR spectra of Sodium phosphomolybdate salts unsubstituted and Vanadium

substituted.

— HPMo,V,0,,

Na,PMo,V,0

973740

2,04/

Absorbance / %

T T T T T T
200 250 300 350 400 450 500
Wavelength / nm

Figure 2SM. UV-Vis spectra of Vanadium trisubstituted phosphomolybdate catalyst in

aqueous solution



Fig. 3SM. Secondary structure of Na4PMo;VOy,
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Fig. 4SM Isotherms of adsorption and desorption of N,, volume, and distribution of

porous diameters (inset) of pure Sodium phosphomolybdate catalyst before (a) and after

the Vanadium doping (b-d).
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Fig. 5SM Scanning electronic microscopy images of undoped and Vanadium-doped

Sodium phosphomolybdate salts.
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Fig. 6SM EDS spectra of undoped and Vanadium-doped Sodium phosphomolybdate

salts.



Table 1SM. Porosimetry characteristics of undoped and Vanadium doped-Sodium
phosphomolybdate salts?

Catalyst Sget (M%/g) Vprr (cm?/g) D (A)
Naz;PMo1,049 1.8 52x1073 31.7
NasPMo,1VOy 3.1 1.5x1073 41.5
NasPMooV,04 3.7 7.6x 1073 31.7
NagPMoyV304 6.4 253x 103 31.7

aSget = surface area; Vppr = cumulative pore volume; D = pore diameter

Table 2SM. Hydration water number per mol of catalyst determined through thermal

analysis (TG/DTG).
Catalyst Total hydration water (573 K)
Na3;PMo;,04 10
NasPMo;;VOy 7
NasPMoqV,204 10

Na6PM09V3 040 13




Table 3SM. Elemental analysis data theoretical and experimental obtained from undoped

and Vanadium-doped phosphomolybdate salts.

Catalyst Elemental composition

(wt. %)

Na P Mo Vv O

Calc. Exp. Calc. Exp. Calc. Exp. Calc. Exp. Calc. Exp.

Na3PMo;,04 4 5 2 2 61 62 0 0 33 31
Na4PM01 1VO40 5 5 2 2 56 58 3 3 34 33
Na5PM010V2040 6 8 2 2 52 50 5 9 35 31

10 2 2 47 45 8 12 35 31

(o¢]

Na6PM09V3 040




