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Scalable synthesis of highly dispersed Ru-based granular catalysts via
solvothermal pre-reduction
LIU Meng-ran', CAI Hao-jie*, LUO Yu-hong', WANG Qing', LIANG Jing-hua',
JIANG Rong-pei' , SUN Hai-yun', FANG Tao'"

(1.Aerospace Liquid Propellant Research Center, Beijing Institute of Aerospace Testing Technology,
Beijing 100074, China; 2.Academy of Aerospace Propulsion Technology, Xi’an 710100, China)

Abstract: To address the issues of decreased dispersion and activity degradation caused by scale-up effects in the
mass production of Ru-based granular catalysts, a solvothermal pre-reduction strategy is proposed. By adopting a
“structure-effect regulation first, then loading” approach,uniform ruthenium (Ru) nanoparticles are pre-synthesized and
subsequently loaded onto granular supports, effectively mitigating the inhomogeneity inherent in the scale-up process.This
strategy circumvents the irreversible structural damage typical of conventional high-temperature treatments, ensuring
uniform distribution of active components at the kilogram scale. Using the decomposition of an 80% aqueous
hydroxylammonium nitrate (HAN) solution as a probe reaction, the catalyst exhibited an activity attenuation only one-
third that of conventional catalysts after 10 cycles. This process is compatible with existing industrial impregnation
production lines, providing a new pathway for the Ru-based supported granular catalysts.
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