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Abstract: A Ni/MgO catalyst was prepared using atmospheric high frequency discharge plasma jet. The influence of three preparation meth-
ods, the conventional method, plasma method, and plasma plus calcination method, on the catalyst activity was compared using CO; reform-
ing with methane as the probe reaction. The catalyst samples were characterized by X-ray diffraction, transmission electron microscopy,
X-ray photoelectron spectroscopy, and CO; temperature-programmed surface reaction. The results suggested that the Ni-based catalyst sam-
ple prepared by the plasma plus calcination method possessed smaller Ni particle size, higher dispersion of active components, higher
low-temperature activity, and enhanced anti-coking ability. The conversions of CO, and CHy4 were 90.70% and 89.37%, respectively, and
lasted for 36 h without obvious deactivation under 0.1 MPa, 36 L/(h-g) and 750 °C with n(CH4)/1(CO;) = 1.
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Fig. 1. Reaction performance of CO, reforming with CH, over the Ni/MgO catalyst samples. (a) CH4 conversion; (b) CO, conversion; (¢) CO yield;

(d) H, yield. (1) Ni/MgO(C); (2) NiMegO(®); (3) Ni/MgO(P-C). Reaction conditions: 0.1 MPa, n(CO,Ya(CH,) = 1, GHSV = 36 L/(h-g). C—prepared

by conventional calcination method; P—prepared by plasma method; P-C—prepared by plasma and then conventional calcination.
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Fig. 2. XRD patterns of the Ni/MgO different catalyst samples. (1)

Ni/MgO(C); (2) NiMgO(PY; (3) Ni/MgO(P-C).
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Fig. 3. TEM images of two typical Ni/MgO catalyst samples. (a)
Ni/MgO(C); (b) Ni/MgO(P-C).
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Fig. 5. The CH, (a) and CO, (b) conversion as a function of time over two typical Ni/MgO catalyst samples. (1) Ni/MgO(C); (2) Ni/MgO(P-C).

Reaction conditions: 7= 750 °C, p= 0.1 MPa, n(CO,)/n(CH,) = 1, GHSV =36 L/(h-g).
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Fig. 6. XPS profiles of two typical Ni/MgO catalyst samples after
reaction. (1) Ni/MgO(C); (2) Ni/MgO(P-C).
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Table 1 The surface atomic compositions of two typical catalyst

samples
Surface composition (x/%)
Sample
Ni Mg O C
Ni/MgO(C) 4.9 459 345 14.7
Ni/MgO(P-C) 9.4 42.9 43.9 3.8
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Fig. 7. CO,-TPSR profiles of two typical Ni/MgO catalyst samples
after reaction. (1) Ni/MgO(C); (2) Ni/MgO(P-C).
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