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Abstract — The direct synthesis of dimethyl carbonate(DMC) from methanol andsCénsidered to be the most attractive
alternative route due to its simple process, less toxicity and the low-cost,ob@f0rtunately, the direct synthesis is a revers-
ible reaction and is strongly limited by thermodynamic equilibrium. DMC was synthesized from methanol anihCtigh
selectivity using CeQor Cg_Zr,0, catalysts. The yield of DMC increased with the reaction temperature, reached maximufiCat 150
and decreased above T80 The concentration of C@nd methanol showed also an obvious influence on yield of DMC. The
acid-base bifunction on catalysts was related to the DMC formation. The formation mechanism of DMC was proposed based

on the experimental results.
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Fig. 1. Flow-chart of preparing the Cgq_,Zr,O, catalysts.
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Fig. 2. Effect of catalyst(DBTM) amount on DMC synthesis.
Reaction conditions: 15, 2 h, and CEDH : CO,=247 : 110 mmo
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Table 1. Results of DMC synthesis over various cataly@eaction conditions:
150°C, 2 h, and CH,OH : CO,=247 : 110 mmol)

Catalyst(amount) Amount of DMC formation(mmol)
Zr0,(0.05 g) 0.007

TiO,(0.05 g) 0.012

K,CO4(0.05 g) 0.005

y-Al,040.05 g) -

DBTO(0.05 g) 0.151

DBTM(0.2 g) 0.430

Ce0(0.29) 0.448
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Fig. 3. Effect of catalyst(CeQ) amount on DMC synthesis.
Reaction conditions: 151, 2 h, and CEDH : CO,=247 : 110 mmo
Catalyst calcination temperature: 400
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Fig. 4. The dependence of DMC formation on reaction temperature ov:
CeO, catalyst.
Reaction conditions: 2h, GBH : CO,=247 : 110 mmol, and Ce(
weight=0.1 g. Catalyst calcination temperature: 400
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g. 5. The dependence of DMC formation on CQpressure over CeQ
catalyst.
Reaction conditions: 15C, 2 h, CHOH=247 mmol, and CeQweight
=0.1 g. Catalyst calcination temperature: 400
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Fig. 6. The dependence of DMC formation on MeOH/C@molar ratio
over CeQ, catalyst.
Reaction conditions: 15, 2 h, CQinitial pressure=30 atm, and Cs
weight=0.1 g. Catalyst calcination temperature: 400
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Table 2. Effect of the reactant concentration on DMC synthesis over
CeQ, catalyst calcined at 400C(Reaction conditions: 150C, 2 h,
and CeQ, weight=0.1 g)

Reactants(mmol) CH,0OH/CO,  Amount of CH,0OH
co, CH,0OH ratio DMC(mmol)  Conversion(%)
74 247 3.38 0.31 0.25
92 247 2.68 0.37 0.30
110 247 2.25 0.44 0.36
129 247 191 0.46 0.37
117 123 1.05 0.33 0.54
114 185 1.62 0.35 0.38
110 247 2.25 0.44 0.36
104 309 2.97 0.46 0.30
101 371 3.67 0.52 0.28
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Fig. 7. XRD patterns of Cg_Zr,O, catalysts calcined at 606C.
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Reaction conditions: 15, 2 h, CHOH : CO,=247 : 110 mmol, and
catalyst weight=0.1 g.
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