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Preparation of TiO, nanotubes loaded with palladium-based catalyst and its efficient
dehydrogenation performance for N-methylindole catalysis
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Abstract: Liquid organic hydrogen carriers (LOHC) represent a promising hydrogen storage strategy owing to tis high safety and mild
reaction conditions. However, the dehydrogenation reaction of LOHC imposes stringent requirements on the catalysts, thus the
development of highly efficient catalysts capable of achieving dehydrogenation under low-temperature conditions is essential. A series of
titanium nanotube (TNT) supports were synthesized via high-temperature hydrothermal method, and various supported Pd-based
catalysts were prepared by loading Pd onto the supports through the impregnation method and the dehydrogenation performance toward
8H-N-methylindole (8H-NMID) was evaluated. The physicochemical properties of catalysts were characterized by XRD, SEM, TEM,
XPS, etc., and the structure-activity relationships of catalysts were explored. The results show that hydrothermal treatment increases the
catalyst’s specific surface area and oxygen vacancy density, among which the Pd/TNT-150-24 catalyst exhibites the maximum specific
surface area and oxygen vacancy density. Pd/TNT-150-24 displayes excellent catalytic performance. After reacting at 180 °C for
6 h, it can achieve complete dehydrogenation of 8H-NMID. The conversion rate of 8H-NMID and the selectivity to N-methylindole
(NMID) of this catalyst can both reach 100%. The dehydrogenation reaction rate of 8H-NMID is positively correlated with reaction
temperature, with an apparent activation energy of 134.48 kJ/mol. Additionally, Pd/TNT-150-24 demonstrates good stability, retaining a
dehydrogenation efficiency of 84.8% after five consecutive reaction cycles.
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Table 1 Actual Pd contents of catalysts
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Table 2 Textural properties of catalysts and supports
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Table 3 Relative contents of Pd’ and oxygen vacancies on

catalyst surface
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