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ABSTRACT  

A number of carbon nano-onions (CNOs) synthesis methods such as arc discharge [1], laser ablation [2], 

plasma [3], and chemical vapor deposition [4,5], detonation and annealing of nanodiamonds [6] have been 

reported. There are drawbacks or limitations to the above methods such as the need for vacuum/cooling 

systems, high energy/temperature, catalysts/templates, or limitations due to high handling risks. We report 

energy and cost efficient preparation of hollow CNOs by the pulsed plasma [7] between graphite electrodes 

submerged in liquid. The effect of pulse duration on the formation of carbon nano-onions under the pulsed 

plasma in liquid conditions was studied. The sample synthesized using a 40-kHz frequency pulsed plasma 

with a pulse duration of 5 µs shows more carbon shells (10–30) than the sample prepared at 40 kHz with 12 

µs (2 to 10). High Performance Liquid Chromatography (HPLC) and High Resolution Transmission Electron 

Microscopy (HRTEM) analyses confirm that the sample produced at 40 kHz with a pulse duration of 12 µs 

contains fullerene C60, while the sample prepared at 40 kHz with 5 µs does not.  

 

 
 

Fig. 1 HRTEM images and HPLC chromatogram for the produced samples by 5 and 12 µs pulses 
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