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Abstract: K;M004-NiO/SiO, catalyst samples prepared by the co-impregnation method were calcined at different temperatures and atmos-
phere. X-ray diffraction, thermal gravimetric-differential scanning calorimetry, hydrogen temperature-programmed reduction, Raman spec-
troscopy, and electron spin resonance techniques were used to characterize the catalyst samples. The catalytic performance of the catalyst for
one-step synthesis of methanethiol from high H,S-containing syngas was evaluated. The results showed that the catalyst calcined in air sin-
tered seriously because of the heat release from citric acid oxidation. With the increase of calcination temperature, octahedral coordination
Mo(Oy) gradually changed into tetrahedral coordination Mo(Tq), which made the reduction of Mo®" more difficult, decreased the number of
CO adsorption sites (coordinatively unsaturated sites) of Mo, and at last led to the decrease of CO conversion. Methanethiol synthesis was
closely related to the Mo—S—K phase, and hydrocarbon synthesis was related to the MoS, phase. Compared with the catalyst calcined in N,
there were more MoS; phase and less Mo—S-K phase on the surface of the catalyst calcined in air, resulting in the higher selectivity for hy-
drocarbon and lower selectivity for CH3SH.
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Fig. 1. XRD patterns of K;MoO4NiO/SiO, catalysts calcined at

different temperatures and atmosphere. (1) Without calcination; (2)
400 °C in air; (3) 500 °C in air; (4) 600 °C in air; (5) 500 °C in N,.
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Fig. 2. TG-DSC curves of K;M004-NiO/SiO, catalyst detected in air
(a) and in N, (b).
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Fig. 3. H,-TPR profiles of K;M00,-NiO/SiO, catalysts calcined at
different temperatures and atmosphere. (1) 400 °C in air; (2) 500 °C in
air; (3) 600 °C in air; (4) 500 °C in N,.
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Fig. 4.
K;Mo004-NiO/SiO, catalyst calcined at different temperatures and
atmosphere. (1) 400 °C in air; (2) 500 °C in air; (3) 600 °C in air; (4)
500 °C in N».
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Fig.5. ESR spectra of sulfided K,;M00,4-NiO/SiO, catalyst calcined
at different temperatures and atmosphere. (1) Without calcination; (2)
400 °C in air; (3) 500 °C in air; (4) 600 °C in air; (5) 500 °C in N,.
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MoO,S, > MRl = & HL 7 i 0 58 e, M Ak 57 R 1T B
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5B S Xt KaMoO4-NiO/SiO, 18 6 7 1 1k & B B i B2 14 BE HY $2 1

Effect of calcination conditions on catalytic performance of K,;M004-NiO/SiO, for methanethiol synthesis

Calcination

Selectivity (%)

temperature (°C) Atmosphere Aggr/(m*/g) CO conversion (%) CHL CH.SH cos o,
— — 125.3 72.6 0.1 38.7 17.8 43.4
400 air 72.0 68.3 0.1 35.7 21.4 42.8
500 air 34.8 56.5 0.2 30.8 30.7 38.3
600 air 13.5 30.2 0.3 19.0 64.0 16.7
500 N, 107.4 67.3 0.1 37.9 19.6 42.4

Reaction conditions: Hy:CO:H,S:N, = 5:5:10:1(¥/¥), GHSV = 3000 h™', 0.2 MPa, 300 °C, 8 h.
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