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Abstract  
 Silica is available plenty in nature in the form of quartzite ore. Spherodized of silica particles with the aid of DC 
non-transferred thermal plasma processing is reported in this paper. The quartzite ore was crushed into powder 
form. A 40 KW DC DC non-transferred thermal plasma torch was used to process the silica powder. 
Characterization of silica particles were done by XRD and SEM before and after plasma processing. The results 
showed that the slica powder is in quartz phase and the irregular shaped silica particles were converted into 
spherical silica particles by plasma processing. 
 
Introduction 
 The spherical silica particles as a an important filler material has attracted more and more 
attention in electronic components for communication engineering design and large-scale 
integration (LSI) and very large-scale integration (VLSI) circuits packaging field with the 
astonishing development of the micro-electronic industry [1-7]. The packaging material 
requires higher thermal conductivity, lower thermal expansion, and lower radioactivity to meet 
the semiconductor chips enhancement in speed, and the demand of high-reliability. As the 
most significant filler in package materials, spherical silica powder is very much preferred in 
the packaging field because of its good fluidity, excellent electrical insulation, low thermal 
expansion coefficient, high thermal conductivity and high apparent density.  
 Silica is available plenty in nature in the form of quartzite ore. Spherodization of metal and 
ceramic particles are usually done by vapor-phase Synthesis, ball and jet mills, high-
temperature fused quartz jet route, and sol–gel processing. The present paper is devoted to 
develop spherical silica particles from quartzite ore by using thermal plasma processing 
method [8] . This process involves collection of quartzite ore, crushing, sieving, seggrigating 
and plasma processing. 
 
Materials and Mathods 
Preparation of silica powder from quartzite ore 
 Quartzite ores were collected and the collected raw materials were cleaned with water and 
made ready for grinding. The dried raw materials were crushed and then grinded using Ball-
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mill. The resulting powders were sieved and separated according to their particle size range  
75 -106 µm. The process of grading quartzite ore is pictorially represented in figure 1. 
 

 
Figure.1 Pictorial representation of grading of quartzite ore 

 
Plasma processing of silica powder  
 The graded silica powder was injected into the plasma jet and the processed particles were 
made to fall into a water container, which is kept 15 cm below the plasma torch.  
The experimental set up and process details for thermal plasma processing, are described 
elsewhere [9]. After processing, silica particles were collected from the water container and and 
dried naturally for characterization. 
 
Characterization of silica powder 
 X-ray diffraction (XRD) patterns were recorded using a Bruker D8 Advance diffractometer 
equipped with Ni filter and operated at 40 kV, 30 mA (Cu Kα1 radiation). Scanning electron 
microscopic images were recorded with SEM,  JSM-35CF.  
 
Results and Discussions 

A typical X-ray diffraction pattern of the graded quartzite powder before processing  and 
after processing is shown in figure 2. It is clear from the figure (2(a)), before processing all the 
diffraction peaks are belongs to quartz silica phase, which is indexed by JCPDS card 78-1253. 
After processing, because of the rapid quencing of the silica particles they did not get sufficient 
time to crystallize and they became amorphous. This is clearly seen in the XRD pattern (2(b)). 
The SEM image of the graded silica powder before processing is shown in figure 3. The particle 
size varies fron 75 to 106 µm and they are of irregular shape. The figure 4 shows the SEM image 
of the plasma processed silica particles. These particles have spherical morphology and particle 
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size varies from 40 – 100 µm. Here the formation of spherical shape from iregular shape is 
attributed to the inherent processing nature of the plasma processing [10]. 

 

 
 

Figure 2. A typical X-ray diffraction pattern of the graded quartzite powder: (a) before 
processing, (b) after processing 

 

 
 

Figure .3 SEM image of the graded silica powder before processing 
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Figure .4 SEM image of the graded silica powder after thermal plasma processing 
 
Conclusion 

Synthesis of spherical silica particles from low grade quartzite ore was demostrated in the 
present paper using thermal plasma processing method. SEM results showed that spherical 
silica particles of size range 40 -100 µm could be synthesized successfully. It is possible to mass 
produce spherical silica powders by thermal plasma spheroidization process at low costs, and 
this process could also be expanded to produce some other spherical powders. 
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