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High-efficiency Catalysis of Phenol Alkylation by Non-precious Metal Composite Oxides
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Abstract: The study successfully prepared a ternary composite oxide catalyst of iron-vanadium-zirconium using the
co-precipitation method. The effects of the molar ratios of the metal components on the methylation of phenol were
systematically investigated. The results showed that the catalytic performance was optimal when the amount of substance
ratio of Fe, V, and Zr was 50 : 44 : 8. Under the optimized synthesis condition, the catalyst achieved a phenol conversion
rate of 99.9% and a selectivity for 2,6-dimethylphenol of 82.0%. The small amount of by-product, o-methylphenol, could
be recovered and reused through distillation. The catalyst demonstrated excellent atom economy and recyclability, and
experimental validation showed that it could be reused for processing raw materials exceeding the kilogram scale. The
developed low-cost catalyst system, with its high efficiency and sustainability, offers a new strategy for green alkylation

processes. The high-value-added products, 2,6-dimethylphenol and o-methylphenol, have significant application value in

the fields of pharmaceuticals, pesticides, and polymers, providing new strategies for green alkylation processes.
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Fig.2 Effect of metal element ratio on conversion rate
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Fig.3 Effect of reactant ratio on conversion rate and selectivity
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Fig.4 Conversion rate and selectivity curves for catalyst recycling
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