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Catalytic performance of TiN-supported Co,0, nanoparticles for

Fischer-Tropsch synthesis

ZHAO Yanxi,ZHENG Zhuoshi, LUO Tiantian, LIU Chengchao,ZHANG Yuhua, LI Jinlin"
(Key Laboratory of Catalysis and Energy Materials Chemistry of Ministry of Education & Hubei Key Laboratory of Catalysis
and Materials Science, South-Central Minzu University, Wuhan 430074, China)

Abstract  Cubic Co,0, nanoparticles were synthesized using a hydrothermal method. Subsequently, four catalysts,
designated as 5%Co/TiN, 10%Co/TiN, 15%Co/TiN, and 20%Co/TiN, were prepared by ultrasonic dispersion using TiN
as the support. A variety of characterization techniques, including scanning transmission electron microscopy (STEM) ,
X-ray diffraction (XRD) , X-ray photoelectron spectroscopy (XPS) , hydrogen temperature-programmed reduction (H,-
TPR) , nitrogen adsorption-desorption, and inductively coupled plasma mass spectrometry (ICP-MS) , were employed to
analyze the structures and performances of the catalysts. The results of TEM and EDS mapping indicated that the size of the
Co,0, nanoparticles was uniform and did not undergo significant changes after ultrasonic treatment. Except for the 20%Co/
TiN catalyst, which exhibited partial agglomeration, the Co,0, nanoparticles were uniformly dispersed on the remaining
three catalysts. XPS and H,-TPR analyses indicated a strong interaction between the cobalt species and TiN. The
performance of Fischer-Tropsch synthesis demonstrated that the initial CO conversion, TOF, and CTY were all linearly
correlated with the cobalt loading. The 209%Co/TiN catalyst showed the highest initial CO conversion rate of 29.7% among
the series, but exhibited poor stability, with a continuous decline in CO conversion rate over time. The deactivation was
mainly due to the relatively large loading of cobalt metal, which resulted in a relatively short distance between cobalt
particles, making them prone to agglomeration.
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Fig. 1 XRD pattern of Co,0, nanoparticles
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Fig. 2 Morphological characterization of Co,0, nanoparticles
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Fig. 3 XRD patterns of 5%Co/TiN, 10%Co/TiN, 15%Co/TiN and 20%Co/TiN catalysts
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Fig. 4 TEM,STEM and EDS mapping images of the catalysts
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Fig. 7 H,-TPR curves of the catalysts
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Fig. 8 Influence of cobalt loading on the CO conversion, TOF and CTY
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Fig. 9 CO conversion with time on stream

K1 CORALA TOF \CTY B =Pk £ 5
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