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1. Introduction - Nowadays, 80−85% of the world’s growing energy demand is covered by 

conventional, petroleum-based fuels that contribute to serious environmental problems and depletion of 

oil reserves. The global concerns and political targets promote the research and development of 

environmentally friendly alternative fuels [1-3]. The objective of this work is to develop new technique 

for degradation of paraffin wax; isolated from waxy petroleum wastes; using ultrasonic supported photo-

catalytic technique for production of different energy sources. 

 

2. Experimental - In this research, nickel oxide (NiO) and tungsten oxide (WO3) were obtained via 

chemical precipitation method and subsequently three of their composites were prepared by different 

procedures. Additionally, a freshly-made 1-octyl-3-methylimidazolium hexafluorophosphate 

[OMIM][PF6] ionic liquid (IL) was prepared and utilized as a modifier. The prepared inorganic structures, 

either as-synthesized or coupled with IL, were introduced for the production of hydrocarbon fuel gases 

from a paraffin wax feedstock applying a novel green technique. Particularly, ultrasonic supported 

photocatalytic degradation of paraffin structures was presented as a new trend in the field of producing 

energy sources. 

 

3. Results and Discussion - The structural characteristics and purity of the prepared NiO, WO3 and their 

sub-driven three inorganic composites were verified by both XRD and EDX techniques. Reasonable 

specific surface areas and uniform morphologies for these structures could be exhibited by BET-surface 

area, SEM and TEM analyses respectively. Additionally, these five structures could reveal respective 

high level of thermal stabilities and efficient optical properties as collected from TGA, UV-reflectance 

and Photo-luminance measurements. On the other hand, the successful production of imidazole-based IL 

was confirmed by FTIR, H1-NMR and C13 spectroscopic analyses. The prepared structures could 

demonstrate efficient and promising results toward the conversion of paraffin wax to fuel gases. Table 1 

illustrates a sample of the obtained results by five nanoparticles and NiO/IL composite under the effect of 

ultrasonic supported photo-catalytic route. 

 

Table I. Activity of five nanoparticles and NiO/IL composite in the process of paraffin wax conversion to 

fuel gases by ultrasonic supported photo-catalytic technique. 

Valuable variation in the compositions of the 

produced gases by the presented technique 

could be noticed, as displayed in Table I. All 

the prepared inorganic structures in addition 

to NiO/IL were introduced for the production 

of hydrocarbon fuel gases from paraffin wax. 

Remarkable increase in the level of wax 

conversion to gases in addition to attaining 

an isomerization reaction could be detected. 

 

4. Conclusions - Various inorganic structures having efficient optical properties as well as of improved 

textural characteristics could be obtained during this research work. Successful conversion of paraffin 

wax to hydrocarbon fuel and hydrogen gases, as a reliable source of energy, through a novel approach and 

hybrid methodology could be achieved through this work. Important key roles for both IL and ultrasound 

radiation could be detected during the activity of the introduced inorganic structures in conversion of wax 

to fuel gases. 
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Fuel gases 

(Mole %) 

Ultrasonic supported photo-catalytic  

technique 

NiO WO3 NiO/WO3 mixes NiO/IL 

1 2 3 

Hydrogen ……
. 

15 40 46 55 …… 
Methane …… 22 30 32 15 ……. 
Ethane …… 14 15 17 10 …….. 
Propane ……

. 

20    4 5 ……

. 

…….. 
Iso-Propane …… 15 11 ……

. 

…… …….. 
Iso-Butane 100 14 ……

. 
……

. 
……

.. 
90 

Butene ….. ……
. 

…… …… 20 10 
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