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1. Introduction
In recent years, climax change has become a serious world-wide environmental problem and the negative effects 

of greenhouse gas emission on people’s health are unavoidable fact. As CO2 is one of the main contributors to 

the greenhouse effect and hence causes climate change, the elimination of CO2 has been an attracting interest 

from the environmental perspective. The CO2 reforming of CH4 (so-called dry reforming) is one of the CO2

elimination methods and has recently attracted considerable attention [1-3], due to the simultaneous utilization 

and reduction of two greenhouse gases, CO2 and CH4, into synthesis gas (syngas). The syngas produced has a 

lower H2/CO ratio than those available in industrial processes, which is preferred for the synthesis of valuable 

oxygenated chemicals and long-chain hydrocarbons.  

The CO2 reforming of CH4 has been studied extensively using variety of supported metal catalysts 

including transition metal-based catalysts (Ni, Co, Cu, Fe) [4-8] and noble metal-based catalysts (Rh, Ru, Pd, Pt, 

Ir) [9-11]. It has been reported that noble metal-based catalysts especially Rh based ones have the higher 

stability and resistance against coke deposition [12]. However, restricted availability and high cost limited their 

use in industrial level. Therefore, the substitution of noble metals by transition ones, especially Ni [2,13] is 

nowadays attractive owing to its wider availability, lower cost and better catalytic performance [14-15] 

The catalytic activity of a catalyst is influenced by several factors such as the nature of the support [16-

17], metal precursor [18] and the amount of metal loading [3,19-20]. It has been reported by several researchers 

that the amount of metal loading significantly influences the properties and activities of the catalysts towards 

CO2 reforming of CH4 [19,21]. In brief, the amount of metal content on the support affected the interaction of 

metal with the support, which further affecting the catalytic behaviour during the reaction. The metal species 

tend to be highly dispersed on the support material at low metal loading, whereas at high metal loading, the 

metal particles tend to aggregate and forming large particles. Thus, it is very important to determine the 

optimum metal loading of the catalyst for the specific reaction and understanding the relationship between the 

amount of metal loading with the properties and catalytic activities of the catalyst. 
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Abstract 

The influence of Ni loading on the properties of Ni/SBA-15 and CO2 reforming of CH4 were 

studied. XRD, BET and TGA results indicated that the increasing Ni loading (3–10 wt%) 

decreased the crystallinity, surface area and physically adsorbed water content of the 

catalysts. FTIR, TEM and H2-TPR analysis confirmed the formation of Ni–O–Si by the 

substitution of surface silanol groups with Ni species and the maximum substitution of 

surface silanol groups with Ni were achieved at 5 wt%, while further increased in Ni loading 

stimulate the agglomeration of Ni particles. The activity of catalysts followed the order of 

5Ni/SBA-15 > 3Ni/SBA-15 ≈ 10Ni/SBA-15 > SBA-15, with the conversion of CH4 and 

CO2 over 5Ni/SBA-15 was about 89% and 88% respectively, and CO2/CH4 ratio of 1.02. 

The superior catalytic performance of 5Ni/SBA-15 towards CO2 reforming of CH4 probably 

was related with the formation of metal-support interaction, Ni–O–Si, which enhanced the 

stabilization of the active Ni species on SBA-15 support and altered the properties of 

catalyst towards an excellent catalytic performance. The analysis of spent catalysts found 

that the presence of Ni–O–Si minimizes the growth of encapsulating graphite carbon and 

thus enhanced the stability of catalyst. This study provides new perspectives on the Ni-based 

catalyst, particularly on the influence of Ni on the metal-support interaction and catalytic 

performance of Ni/SBA-15 towards CO2 reforming of CH4. 
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