
Proceedings of the 2nd World Congress on New Technologies (NewTech'16) 

Budapest, Hungary – August 18 – 19, 2016 

Paper No. ICNFA 144

DOI: 10.11159/icnfa16.144 

ICNFA 144-1 

 

Synthesis of Carbon Encapsulated Iron Nanoparticles from Olive Mill 
Wastewater for Water Remediation 

 

B. Calderon*, F. Smith, I. Aracil, A. Fullana 
University of Alicante, Department of Chemical Engineering, Alicante, Spain 

San Vicente del Raspeig Road s/n 03690, San Vicente del Raspeig, Spain 

blanca.calderon@ua.es; andres.fullana@ua.es 

 

 

Extended Abstract 
 Nanoscale zero-valent iron (nZVI) particles have demonstrated to effectively remove a wide range of pollutants 

from water, such as chlorinated compounds, heavy metals and dyes. However, the use of nZVI in environmental 

remediation is limited do to its lack of stability and easy aggregation [1]. nZVI can also deliver the contaminants that had 

already been adsorbed in their surface after long period of times (aging effect) [2]. To address these issues, iron particles 

supported on solid porous materials are being recently developed [3]. A promising way of synthesizing this kind of 

materials is by encapsulation of  nZVI inside micro or nano-carbon spheres via hydrothermal carbonization (HTC) from an 

organic compound, such as glucose or sacarose[4]. Furthermore, other compounds, as liquid wastes from agricultural and 

food industry could serve as carbon source for HTC synthesis of carbon-encapsulated nZVI (CE-nZVI) in order to 

decrease the cost of the process.  

 The aim of this work is to synthesize CE-nZVI from olive mill wastewater (OMWW) to treat organic and inorganic 

pollutants from water. The OMWW is produced during the production of olive oil, and presents a high content of organic 

compounds which treatment and disposal is not still solved. The OMWW, apart from producing a good quality char, 

contains polyolefins which present reducing properties to synthesize nZVI.  

 Experiments have been performed in a HTC reactor using different synthesis conditions (heating time, temperature, 

rate of Fe/C) in order to determine the optimal conditions for the synthesis of the material.  

 The results prove that OMWW are able to produce CE-nZVI with high surfaces area (110-150 m2/g) and high 

incorporation of iron to the material (99% compared to only 7% when using glucose as raw material) at temperatures 

higher than 180 ºC. Furthermore, when using OMWW as starting material, CE-nZVI presents carbon spheres of lower size 

than when using glucose. The carbon nanocapsules produced have sizes of 100-200 nm, compared with 2 m in the case of 

glucose, avoid the rapid aging of nZVI and prevent the contaminants from being delivered again to the water. 

 This study presents a novel way of synthesizing carbon-encapsulated nZVI with improved properties than current 

ones, and presents an alternative for valorization of liquid biomass wastes containing high amounts of dissolved organic 

compounds.  
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