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Figure SI-1. NH3-TPD (m/e=16) curves for sulfated MTOS-based solid acid catalysts
(heat-treated at 100 °C to 400 °C respectively for 4 h).
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Figure SI-2. Lewis and Brgnsted acid sites of a sulfated titania.!4
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Figure SI-3. Adsorbed pyridine infrared spectra of as-prepared catalysts.
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Figure 11. The catalytic activity of the sulfated MTOS treated at 100 to 400 °C.

Table 1. Friedel-Crafts Alkylation of toluene using our mesoporous TiO,-based solid acid
catalysts

Reaction conditions: 50.0 mL of toluene + 5.0 mL of benzyl alcohol + 0.5 g of catalyst + 0.5 mL
of hexadecane (internal standard) at 130°C. Selectivity of methyldiphenylmethane (i.e., the total
sum of 1-methyl-4-(phenylmethyl)-benzene, 1-methyl-2-(phenylmethyl)-benzene, and
1-methyl-3-(phenylmethyl)-benzene) was determined at (a) 30 min and (b) 1 h after the reaction.

: . . Selectivity
Catalyst (msttl) ,A(i;o:]qe:)rro_li;\t Cor‘(‘g/f)? on (Ifn ena;gtll.o?l.rs_ttla) (methyl-diphenyl-
9 9 9 methane, %)
Sulfated MTOS-400°C 123.4 1.83 36.5 58.3 24872 45.0°
Sulfated MTOS-300°C 153.3 3.28 >99 189.7 45.0,284.3"
Sulfated MTOS-200°C 148.9 2.94 >99 189.7 45.2282.2°

Sulfated MTOS-100°C 155.0 1.61 30.1 64.9 20.2,226.8"
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Table 2. Esterification of Acetic Acid with Ethanol and Hydrolysis of Ethyl Acetate

Reaction conditions:

Esterification: 0.1 mol of acetic acid + 1 mol of ethanol + 0.2 g of catalyst, at 70 °C for 4 h.
Hydrolysis: 50 mmol of ethyl acetate + 10.0 mL of water + 0.1 g of catalyst, at 70 °C for 4 h. TOF is
defined as the number of moles of reactants that one mol of acid sites converts to products in per unit

of time.
Esterification of acetic acid Hydrolysis of ethyl acetate
SeeT Acid amount
Catalyst 5 L ) .
(m“g™) (mmol-g™) Reaction rate TOF Reaction rate TOF
(mmol-g™min™) (W)  (mmolg™min™)  (h™)
Sulfated MTOS-400°C  123.4 1.83 1.20 39.3 0.28 9.2
Sulfated MTOS-300°C  153.3 3.28 1.35 247 0.32 5.9
Sulfated MTOS-200°C  148.9 2,94 1.32 26.9 0.32 6.5
Sulfated MTOS-100°C  155.0 1.61 1.28 47.7 0.30 1.2
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