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Petroleum-based fuels and non-renewable sources remain dominant in the global energy supply, meeting 80% 
of global energy demand in 2023. However, using these non-renewable fuels results in significant emissions of 
pollutants into the atmosphere, including greenhouse gases such as carbon dioxide (CO2) [1]. In this context, 
biodiesel is a potential alternative to meet global energy demand as a substitute for non- renewable fuels, as it 
is considered one of the best alternatives to diesel due to its comparable properties, not requiring major 
amendments in machines with combustion motors, biodegradability, and renewable advantages [2]. Biodiesel 
is usually produced through a transesterification reaction using different sources of triglycerides, primarily edible 
vegetable oils. However, waste cooking oil (WCO) is an excellent feedstock alternative, as it is a waste product 
generated in significant quantities by the food industry, often improperly discarded, causing environmental harm 
[3]. Biodiesel purification is another important step in the process, as contaminants such as glycerol can damage 
engines, requiring their removal before the fuel can be commercialized. Several purification methods can be 
applied, the most common being wet washing, which uses large amounts of water to solubilize glycerol and other 
impurities in biodiesel. However, more sustainable methods like dry washing involving adsorbent materials are 
currently under extensive study [4]. Hence, this study aims to produce and characterize activated carbon derived 
from almond shells, evaluating its use in purifying the ethanolic biodiesel produced from WCO. In this work, 
biodiesel was produced via an ethanolic route with a 1:7.5 oil/ethanol molar ratio and NaOH catalyst load of 
0.5%(w/w). Furthermore, the activated carbon was chemically activated with phosphoric acid (H3PO4) and 
carbonized at 550°C for 1 hour, achieving a carbonization yield of 59.4%(w/w). The materials were 
characterized by the determination of the point of zero charge (pHPZC) and the quantification of functional 
groups present on the material's surface. Activation with H₃PO₄ had an impact on the materials’ characteristics, 
as evidenced by the decrease, from 6.48 to 4.96, in the pHPZC value compared to that of the raw material, 
given that the number of acid groups on the surface of the materials exhibits higher values after activation. The 
activated carbon materials will be tested for their capacity to remove glycerol from crude ethanolic biodiesel, 
aiming to meet the quality standard specified by EN14214, which sets the maximum biodiesel free glycerol 
content at 0.02%(w/w). 
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