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Extended Abstract 
The amount of generated solid waste is globally rising [1], and managing this waste properly, is essential due to its 

influence on our environment [2]. Careful consideration should be given to the nutrients in waste, which are lost if the waste 
is not recycled or otherwise utilized [3]. So, nutrient recovery from waste allows to reduce the use of natural resources [4]. 

The purpose of this study was to explore the effect of three different organic acids such as salicylic acid, citric acid, and 
oxalic acid, on the recovery of beneficial nutrients from biofuel ash. The leachates were compared with each other to evaluate 
the extraction efficiencies for beneficial nutrients. Also, the biofuel ash residues were analysed after leaching using SEM-
EDS, and XRD. Thus, the main innovation of this study is to explore the potential for recovering all beneficial nutrients 
present in biofuel ash simultaneously by using organic acids, which naturally are released from plants/fungi/bacteria to the 
soil. Additionally, the study evaluates the leaching of heavy and trace metals in this process. 

The findings of the study indicated that 0.1 M citric acid was the most efficient for plant nutrient recovery, with 82% of 
P recovered after 30 min, 82% of Ca, 77% of Mg, and 47% of K after 120 min. The leachates were not contaminated with 
heavy metals and the formation of calcium oxalates after extraction with 0.1 M oxalic acid was observed by SEM-EDS.  

In conclusion, to achieve the highest recovery of all beneficial nutrients (P, K, Ca, Mg), different extraction times and 
different extraction agents are necessary. 
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