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1. Introduction – Plastic market has an important share in the economy worldwide, employing 1.5 

million people in over 50000 companies in Europe. During the COVID crisis in 2020, the sector faced a 

decrease in production and demand but remained a key to economic recovery. The successful financial 

performance of the plastic market lead to the accumulation of an unprecedented amount of mixed types of 

plastic solid waste (PSW) in the environment. The amount of plastic sent to recycling increased twofold, 

and plastic landfilling was reduced by 44% in Europe from 2006 to 2018. However, due to the high 

plastic consumption, about 7.2 million tonnes of PSW were landfilled in Europe in 2018 [1]. Packaging 

represents the main destiny of plastics, mainly composed of polyolefins. In this scenario, this study shows 

one possible route for plastic valorization via the synthesis of carbon nanotubes.  

2. Experimental – Low density polyethylene (LDPE) and high-density polyethylene (HDPE), 

polyolefins representative of PSW, were used as the carbon source for the synthesis of CNTs by chemical 

vapor deposition (CVD) [2]. The synthesis was performed in a one-chamber reactor at 850 °C, inert 

atmosphere and iron oxide supported on alumina (IO/Al2O3) prepared by sol-gel as metal substrate. Final 

CNTs (CNT_LDPE and CNT_HDPE, named after the carbon precursor used) were washed with 50% 

H2SO4 solution at 140 °C for 3 h to remove the metal-phase. The metal substrate was characterized by 

X-Ray Diffraction, and carbon content after washing was determined upon ash content determination. 

Textural properties of CNTs were studied using N2 adsorption isotherms at 77 K. 

3. Results and Discussion -  XRD results for IO/Al2O3 showed that the substrate comprises a mixture of 

iron oxides, with traces of maghemite and hematite. The magnetism of the substrate is responsible for the 

final magnetic characteristic observed for the CNTs, since not all metal substrate was removed with acid 

washing. Ash contents of 4.2 and 7.9% were obtained for CNT_LDPE and CNT_HDPE, with at least 

92% of final materials being composed of carbon. Before acid washing, acid content was 43.2 and 46.8% 

for CNT_LDPE and CNT_HDPE, showing the success of the washing procedure in removing the metal 

substrate. BET specific surface areas of 94 and 66 m2 g-1 were found for CNT_LDPE and CNT_HDPE. 

4. Conclusions – The results obtained in this work confirmed the successful preparation of CNTs using 

pure polyolefins as a carbon source and IO/Al2O3 as a metal substrate. The strategy presented here is of 

particular interest due to the time and energy-saving methodologies to valorize PSW streams that is 

possible with the preparation of CNTs by CVD in a one-chamber reactor.  
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