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Carbonaceous materials have been widely used for a diverse number of applications based on tailored synthetic steps. Carbon in the form of activated carbon (AC) has been used in many applications. This research focuses on three different types of waste materials; avocado seed (AS), tyre waste (BT) and tree fibres (TF) as diverse sources of carbon. Through sequential two-step oxidation, carbon-based materials were obtained. The first step was the carbonisation of the raw materials using low temperatures i.e. 100 °C which resulted in the production of amorphous AC from all the raw materials. The next synthetic step used the modified Hummer’s method to oxidise the newly synthesised AC. The oxidised AS material resulted in rod-like structures, the BT resulted in nanostructured carbon spheres with an onion-like structure and the TF had rod-like structures ordered into distinct groups of spheres. All structural sizes and morphologies were determined using SEM and HR-TEM. According to BET analysis, each synthetic step resulted in an increased surface area. Functionalisation on the surfaces was observed using FTIR and XRD was used to analyse crystallinity. These materials have been evaluated in applications such as energy storage, anti-microbial studies, wastewater remediation, and catalysis. The oxidised BT was evaluated for energy storage and resulted in high specific capacitance value of 166 F/g @ 5 A/g. The AC from the AS was determined to be a highly efficient adsorbent for the removal of Cr (VII) from wastewater. The BT and TF materials were evaluated for Cu2+ removal and they demonstrated an increase in Cu2+ removal after each stage of oxidation. After Cu2+ adsorption, the AC from TF exhibited some anti-microbial activity when tested on E.coli and Salmonella bacterium species. Furthermore, catalytic reactions have shown activity associated with the spent adsorbents in organic transformations such as cyclocondensation and reducing a known pollutant; 4-nitrophenol.Carbon/Cu 
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