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Abstract - Conventional nickel-based catalyst processes used for dry reforming reactions have high activa-
tion temperatures and problems such as carbon deposition and metal sintering on the active sites of the catalyst
surface. In this study, the characteristics of butane dry reforming reaction were investigated by using DBD
plasma combined with catalytic process and compared with existing catalyst alone process. The physical and
chemical properties of the catalysts were investigated using a surface area & pore size analyzer, XRD, SEM
and TEM. Using 10%Ni/ 7 -Al,O3 at 580°C, in the case of the catalyst+plasma process, the conversion of car-
bon dioxide and butane were improved by about 30% than catalyst alone process. When the catalyst+plasma
process, the conversion of carbon dioxide and butane and the hydrogen production concentration are enhanced
by the influence of various active species generated by the plasma. In addition, it was found that the particle
size of the catalyst is decreased by the plasma in the reaction process, and the degree of dispersion of the cata-
lyst is increased to improve the efficiency.
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Fig. 1. Schematic diagram of the experiment
setup.
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Fig. 2. FE-SEM images of (a) 5%Ni/ 7 -ALOs3,
(b) 5%Ni/ 5 -zeolite and TEM images of
(c) 5%Ni/ y -Al,Os, (d) 5%Ni/ 8 -zeolite.
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Table 1. Chemical composition and textural pro-
perties (surface area, pore volume, pore
size) of catalysts

Surface area | Pore volume | Pore size
g ) | (emgh (nm)
7 -ALO3 198.40 0.44 3.29
B -zeolite 387.84 0.26 1.70
5%Ni/ v -Al,O3 182.63 0.47 3.30
5%Ni/ B -zeolite 382.76 0.30 1.70
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Fig. 4. XRD patterns of catalyst samples.
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alone and catalyst+plasma system.
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Table 2. Average crystallite size of Ni after dry
reforming by catalyst alone and cata-
lyst+plasma calculated from the XRD

results
Ni (111) Ni (200) Ni (222)
Catilyst Catalyst Catilyst Catalyst Catilyst Catalyst
Plasma alone Plasma alone Plasma alone
0 (peak 446 519 76.3
position)
£ (peak
width at
half 12 1.0 0.945 | 0.665 2.0 1.0
maximum
height)
L(average
crystallite | 7.48 8.97 9.77 | 13.88 | 5.28 | 10.56
size, nm)
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