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Abstract: This study focuses on the preparation and performance optimization of copper-based catalysts,
systematically investigating the effects of different activated carbon supports and copper precursors on the acetylene
hydrochlorination reaction. The results showed that Jinhu activated carbon, with its high specific surface area and
microporosity , enables uniform dispersion of the active sites after loading CuCl, ,achieving an initial acetylene conversion
rate of 26% (space velocity of 315 h™") , and maintaining stability for 9. 5 hours.The CuCl, active component promotes
acetylene activation through strong adsorption, but the difficulty in desorbing the products C,H;Cl and unreacted C,H,
leads to carbon deposition.In contrast,the Cu(NO; ), precursor deactivates due to the formation of Cu,NO;(OH) ; and its
decomposition into CuO.By reducing the acetylene space velocity to 180 h™' ,the conversion rate of the CuCl,/AC catalyst
increases to 38% ,reaching 70% of that of industrial mercury catalysts. This study reveals the reaction mechanism and
deactivation mechanism of copper-based catalysts, providing theoretical support and technical pathways for the industrial
application of mercury-free catalysts.
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