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Non-noble metal catalysts for the hydrogenation of
2,2,4 4-tetramethyl-1, 3-cyclobutanedione
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Abstract : Hydrogenation is a crucial process in chemical production, with selective hydrogenation of unsaturated
carbonyl compounds being an important research direction in the fields of green chemistry and fine chemicals.2,2,4,4-
Tetramethyl-1,3-cyclobutanediol (TMCD) is a significant intermediate widely used in the synthesis of polyester materials
with excellent properties. Currently, TMCD is primarily produced through the catalytic hydrogenation of 2,2, 4, 4-
tetramethyl-1,3-cyclobutanedione (TMCB) , making the development of high-efficiency catalysts a key focus in this area.
Addressing the high cost of noble metal catalysts, this study prepared a non-noble Cu-Zn-Al catalyst using the stepwise
precipitation method.The effects of the metal molar ratios on the catalyst structure and its hydrogenation performance were
systematically investigated, and process parameters such as reaction temperature, hydrogen pressure, and time were
optimized.The experimental results show that under the conditions of a Cu :Zn : Al molar ratio of 15:7:1,a reaction

temperature of 140°C ,a hydrogen pressure of 5 MPa, and a reaction time of 0.5 h,the conversion of TMCB reached

99. 83% ,with a TMCD selectivity of 93. 49%.

Key words: 2, 2, 4, 4-tetramethyl-1, 3-cyclobutanediol; Cu-Zn-Al non-noble metal catalyst; selective

hydrogenation; molar ratio
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