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Impact of molding and heat treatment on strength of solid catalysts
ZHANG Zong-yue', SHI Wang-qing', YANG Yu-lei** , YANG Xue-jing'"
(1.School of Mechanical and Power Engineering, East China University of Science and Technology,
Shanghai 200030, China; 2.Sinopec Hainan Refining & Chemical Co., Ltd., Danzhou 578101, China)

Abstract: With regard to the regulation mechanism for mechanical strength of extruded alumina catalysts, this study
systematically investigates the influences of molding process and heat treatment parameters on the radial compressive
strength of the catalysts.It is shown from the experiments that there is an optimal threshold for the addition of gum solvent
and extrusion aid.The radial strength of the catalyst particles reaches 27.43 N+mm™" and 27.65 N-mm™" | respectively
when 5% citric acid and 5% sesbania powder are added independently. During the granularity comparison, the average
radial strength of clover-shaped particles, due to their double-contact lines structure, is 16. 69% higher than that of
cylindrical particles. During the heat treatment process , the heating rate for drying increases from 2°C »min™' to 10°C -
min~',which can increase the strength of catalyst particles by 9. 96%.During the roasting process ,the temperature has a
significant role in regulating the strength of catalyst particles,and the strength of the sample roasted at 850°C is 72. 76%
higher that of the sample roasted at 450°C.The roasting time has little impact on the mechanical strength of catalyst
particles,which can be increased by 16. 2% only when the roasting time prolongs from 4 h to 24 h.Doping with different
elements also affects the mechanical strength of catalyst particles.It is found that alumina particles containing 4% La, 0,
has a concentrated strength distribution, better than other doping systems.This study reveals the regulation mechanism of
the pore structure and stress distribution by colloidal-extrusion synergism and crystalline phase transformation, which
provides a process optimization window for the controllable preparation of the catalysts with high mechanical strength.
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