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Supporting information

Fig. 1S: TGA curves of (a) 8%, (b) 25% (c) 45% PO4
3-/m-SnO2 samples.
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Fig.2S: (A)Low angle XRD pattern of the mesoporous (a) m-SnO2 (550oC) and the samples PO4
3-

/SnO2 (400oC) at (a) m-SnO2 (b) 3% (c) 25% (d) 35%, (B) Low angle XRD pattern of the sample 

3PO4
3-/SnO2 at different temperatures (a) 400oC (b) 550oC (c) 650oC.

Fig.3S: Pore size distributions of 25% PO4
3-/m-SnO2 samples at (a) 400o; (b) 450o; (c) 550o; (d) 

650oC



Figure 4S: Potentiometric titration of n-butylamine in acetonitrile for PO4
3-/m-SnO2 catalysts 

calcined at 400oC. 



Figure 5S: NH3-TPD profiles of the m-SnO2, 3%PO4
3-/m-SnO2, 25%PO4

3-/m-SnO2 and  

45%PO4
3-/m-SnO2 calcined at 400 ⁰C

Figure 6S: Effect of PO4
3- content wt.% /mSnO2 calcined at 400 ⁰C, on the ratio of Brönsted acid 

sites to Lewis acid sites and % hydroquinone diacetate. 

Figure 7S: (A) and (B) TEM images of 25% PO4
3-/mSnO2 calcined at 400 ⁰C after 3rd run (C) FT-

IR spectra of pyridine adsorbed on 25% PO4
3-/mSnO2 calcined at 400 ⁰C after 3rd run



Table S1: comparison between solid acid catalyst and homogenous acid catalyst using 0.022 mmol 

of acid.

sample Conversion %

25% PO4
3-/mSnO2 93.2

H2SO4 82.4

HCl 64.7

mmol of Acid for the 25%PO4
3-/mSnO2 has been calculated from the total number of acid sites. For 

the H2SO4 and HCl the same amount of acid concentration has been used 


