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Abstract 
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The reforming of simulated biogas (70%CH4 and 30%CO2) for synthesis gas production 

was investigated under low-temperature dielectric barrier discharge plasma condition in the 

presence of nickel catalyst supported on glass wool sheet. Effects of catalyst types (3 types: 

glass wool, NiO/glass wool and Ni/glass wool) and different catalyst packing methods (2 

methods: full packing, F-glass wool and partial packing, P-glass wool), effect of nickel loading 

for catalyst preparation by wet impregnation method (10 20 and 35%wt.), and effect of stage 

number of plasma reactors (one stage and two stages) were systematically determined. The 

evaluation and analysis of experimental results was quantitatively and qualitatively considered 

in terms of the overall system performance and microdischarge behavior. The results showed, 

the gas products were mainly hydrogen (H2) and carbon monoxide (CO), which are the major 

components of synthesis gas. Concerning effects of catalyst types and different catalyst packing 

methods, the studied conditions consisted of 6 catalyst sample types including F-glass wool, 

NiO/F-glass wool, Ni/P-glass wool, P-glass wool, NiO/P-glass wool, and Ni/P-glass wool, and 

sole plasma system (no catalyst packing). The partial packing of either NiO-loaded glass wool 

or unloaded glass wool gave a beneficial effect on the enhancement of reactant conversion and 

the reduction of consumed  energy of system, as compared to the full catalyst packing. It is 

certainly due to the fact that, the full packing into the plasma zone causes a significant 

reduction of microdischarge intensity and interrupts the generation of homogeneous plasma in 

discharge volume. In addition, the partial catalyst packing of Ni-loaded glass wool exhibited the 

improvement of synthesis gas. The result of nickel loading effect showed that, for NiO/P-glass 



 

wool, an increment of nickel loading was insignificantly affected the overall system performance. 

For Ni/P-glass wool, it resulted in a slight increase of the overall system performance, but 

however higher nickel loading lead higher reactant conversion and lower energy consumption. 

In case of increasing stage number of plasma reactors, both reactant conversion and synthesis 

gas yield for two-stage plasma system were double and the consumed energy remarkably 

reduced, as compared to one-stage plasma system. One interesting point of this studied 

plasma-catalytic system using nickel/glass wool catalyst is that, the synthesis gas product has 

higher H2/CO ratio than the sole plasma system. It contributes to use as a feedstock in the 

process required high H2/CO of synthesis gas. 
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