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Abstract- Carbon nanostructures (CNS) are synthesized from catalytic decomposition of polyethylene via domestic 
microwave oven of 600 W at 2.45 GHz. The CNSgrow on the coated silicon dioxide. The obtained CNS was analyzed using 
Ram spectroscopy with carbon quality of 0.97 indicating good graphitic nature. Further analyzed with Field emission 
scanning electron microscope (FESEM) showsa flower-like structure of CNS. The diameter distribution gives the highlight 
on theparticle sizes of the CNS in a range 6-10±0.17 nm.  The EDX analysis shows the elementary composition in the CNS 
with about 71.05% carbon purity. In this work, we demonstrated a way of synthesizing CNS which is economical and fast by 
utilizing microwave energy. 
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I. INTRODUCTION 
 
Carbon nanostructures (CNS) have attracted scientific 
community ever since it significance in revolutionary 
in the area of carbon science [1]. Their properties 
contributed immensely as researchers shown interest 
in exploring them among such electrical, mechanical, 
thermal properties [1]-[3]. These properties basically 
contribute to the various applications of CNS such as 
composites reinforcement, sensor, flexible electrode, 
FET devices, and nanodevices [2],[3]. 
Advance approach to synthesize these CNS have 
been going on in the scientific communities among 
which are arc discharge[2], laser ablation [4], 
Chemical vapor decomposition [5] and plasma 
enhanced chemical vapor deposition [6]. The need to 
synthesize CNS at possible cheapest cost and fast is 
attempted in this study. An alternative method using 
modified domestic microwave oven of 600 watts at 
2.54 GHz and polyethylene as carbon precursor. This 
technique utilizes the advantage of microwave 
heating over conventional heating, to synthesize the 
CNS at much faster rate. The microwave absorbent 
ability of polyethylene attributed to the choice of 
using the carbon precursor [7]. 
 
II. MATERIALS AND METHODS 
 
A tubular quartz tube was used as reaction chamber. 
The domestic microwave oven was modified to insert 
the tubular quartz tube across it. It was vacuum to 
0.81 mbar of atmospheric pressure via rotary vacuum 
pump continually throughout the synthesis process. 
Polyethylene beads of 100mg was used as carbon 
sources and silicon dioxide as substrate. Iron (III) 
nitrate was impregnated on the substrate which  

 
served as the trigger material for CNS growth. The 
catalyst and carbon source were placed in the reaction 
chamber. The temperature of the process was 
measured using thermocouple attach to Fluke 
multimeter to be 750 °C. The as-grown product was 
allowed to reach ambient temperature before 
characterization. Raman spectroscopy was used to 
analyze the carbon quality using Witec alpha 300R 
with 532 nm laser excitation wavelength. Field 
emission scanning electron microscope (FESEM) 
images and Energy dispersive X-ray (EDX) were 
capture using Joel JSM-7600Fto know the structural 
morphology and purity of CNS respectively. Image J 
processing software was used to compute the 
diameter distribution of the CNS. 
 
III. RESULTS AND DISCUSSIONS 
 
Raman spectroscopy in Fig. 1 shows two prominent 
peaks at 1336.77 cm-1 and 1588.50 cm-1 indicating 
defect (D) and graphite (G) mode respectively. The 
defect mode indicates the disordered carbon atom and 
graphite mode indicates the ordered carbon atoms on 
the CNS [8], [9]. The ratio of the defect intensity (ID) 
and graphite intensity (IG), determine the CNS carbon 
quality [9] and it was calculated to be 0.97. The 
defect mode increases as a result of amorphous 
carbon indicating impurity [10]. 
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Fig. 1Raman spectra showing the D and G mode of the CNS. 

 
Fig. 2 shows FESEM images of CNS which are 
flower-like structures due to catalytic decomposition 
of polyethylene. The CNS size variations may be 
attributed to defect mode as depicted in Fig. 1 
 

 
Fig. 2FESEM image of CNS. 

 
The EDX quantitative analysis in Table 1 
showselementary composition in CNS which has 
71.05% carbon purity and others arises from the 
catalyst. The incomplete catalyst reduction is 
attributed to catalyst agglomeration. 
 

Table 1EDX of the CNS. 

 
 
The histogram in Fig. 3 shows the result of 
quantitative data computation of CNS diameter 
distribution was carried out Image J processing 
software from FESEM micrograph in Fig. 2.From the 
histogram, highest averagediameter distribution of 
CNS is at 6-10±0.17nm. 

 
Fig. 3 Histogram showing diameter distribution of CNS. 

 
CONCLUSION 
 
This study provides an alternative technique of 
synthesizing CNS via domestic microwave oven at 
750 °C under 0.81 mbar of atmospheric pressure. The 
CNS carbon quality was found to be 0.97, FESEM 
shows flower-like structures of average diameter size 
to be 6-10±0.17 nm. The carbon purity was 71.05%. 
CNS may be produce with high yield and purity if 
parameters are properly control. 
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