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Preparation of a large-pore alumina catalyst loaded with lanthanum and its depolymerization performance
for Nylon 6
FANG Xiaodong"’, ZHANG Jiguo’, SHEN Jian', XIE Huiying'
(1. Faculty of Energy, Quanzhou Vocational and Technical University, Quanzhou 362200, China;
2. Faculty of Environmental and Safety Engineering, Liaoning Petrochemical University, Fushun 113001, China)

Abstract : A large-pore alumina catalyst loaded with lanthanum (La/Al,O,) was prepared using macroporous alumina as the
support via incipient-wetness impregnation, to address challenges such as operational complexity, harsh conditions, and equipment
corrosion in chemical recycling methods for nylon. The preparation conditions of the catalyst and their depolymerization perfor-
mance for nylon 6 were systematically investigated. The catalysts were characterized using various methods. X-ray diffraction
patterns indicate that the La component is highly dispersed on the support surface. Specific surface area and porosity analysis reveals
that the meso-macroporous structure is retained, with La primarily distributed on the inner walls of the pores without causing pore
blockage. NH,-TPD results show that the loaded La effectively increases the number of acidic sites on the catalyst surface. Experi-
mental results demonstrate that the catalyst prepared with a La loading of 10%, calcination temperature of 500 °C, and calcination
time of 5 h achieves the highest nylon 6 conversion rate and caprolactam yield, reaching 70.24% and 30.11%, respectively. The prep-
aration of La/AlQ, is straightforward, and its use in catalyzing nylon 6 depolymerization in a micro-reactor does not cause equip-
ment corrosion under mild reaction conditions, providing a novel reference approach for the chemical recycling of nylon 6.
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Fig. 1 Influence of calcination temperature on depolymerization of

nylon 6
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Fig. 2 Influence of calcination time on the depolymerization of nylon 6
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Tab. 2 Influence of different active components supported on

macroporous alumina on the depolymerization of nylon 6

%

Items La Fe Ni Cu Zn
D, 70.24 65.04 64.81 59.54 58.94
Y, 30.11 27.41 25.85 25.53 25.08
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