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Graphical Abstract

Miss Rungnapa Kaewmeesri, Doctor of Philosophy in Energy Technology


Monometallic Ni, Co, and bimetallic NiCo catalysts supported on SAPO-11 were synthesized via co- and sequential-impregnation. The physicochemical properties of both the bimetallic structures and their monometallic counterparts were determined via TEM-EDS, XPS, XRD, and BET. The catalytic characterizations revealed that Co species could improve the reducibility and form of Ni-Co alloy in bimetallic catalysts. With the different metal loading steps, the atomic concentrations of Ni:Co on catalyst surfaces for the sequence of metal loading exhibited higher concentration, whereas the co-impregnated catalyst possessed comparable. The performance of the different structures as catalysts for the hydrodeoxygenation of coconut oil, palm oil, and palm oil-derived fatty acid methyl esters (FAMEs) for jet fuel-like hydrocarbons production was evaluated using glycerol solution and methanol as a hydrogen donor via glycerol reforming and methanol decomposition, respectively. The results showed that the feed conversion increased when using co-reactant as following: N2 < H2O < glycerol < H2, to the reaction. The main products were free fatty acids (FFAs) and their corresponding Cn-1 alkanes. This result can be informed that the addition of H2O aids the triglyceride breakdown into FFAs. In contrast, glycerol acts as a hydrogen donor that favors initiating hydrogenolysis of triglycerides, causing a higher amount of FFAs. Consequently, those FFAs can be either decarbonylated/decarboxylated to their corresponding Cn-1 alkanes, showing the promising capability of the catalysts to produce hydrocarbon fuel even in the absence of an external H2 source.
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