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Table S1: Textural properties of SBA-15 and modified catalysts

SA Vp Dp d] 00 ap tw
S.No  Catalyst (m2 /g) (cm3/ g) (m) (nm) (nm) (nm)
1 SBA-15 673 0.96 7.82 932 1098 3.16

2 20%ZrO,-SBA-15 542 0.81 7.18 922 10.65 3.47
3 10%TPA-SBA-15 583 0.86 738 926 10.69 3.34

4 20%ZrO,/10%TPA 462 0.58 7.18 922 10.65 3.47

SBA-15

5 10%TPA/20%ZrO, 445 0.44 628 9.19 10.61 4.33
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SA- SBA-15

surface area, Vp- total pore volume calculated from BET method, Dp -pore diameter calculated
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from BJH method, dio0)- d-spacing, a,- unit cell parameter calculated from Low angle XRD, t,-

pore wall thickness calculated using a;-Dp

Fig. S1. TEM images of (a) SBA-15, (b) 10%TPA-SBA-15, (c) 20%Zr0,/10%TPA-SBA-15, (d)

20%Zr0,-SBA-15 (€) 10%TPA/20%ZrO,-SBA-15.



fr 3(]3],11 Ir 3!’15}'2

ZrO /TPA-SBA-15

Intensity (a.u.)

TPMZr(ll-“i BA-15

Intensity (a.u.)

| S . T O s, - L B L. e, P, |
176 178 180 182 184 186 188 190 192
Binding energy (eV)

40

3 38 37 3% I M B
Binding energy (eV)

Fig. S2. XPS spectra of the catalysts. (A) Zr 3d, (B) W4f
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