
2 nd

GREENERING INTERNATIONAL conference 

� C□St:: � fl BioEcoUVa

V �Greenerlng The lnstitute of Bioeconomy 
EUROPEAN COOPERATION 

-~••-"'''''' 1\... � ,I 
INSCIENCE&TECHNOLOGY .........,"º"-·-............ ·- � ofUniversityofValladolid 

21 st- 23rd March, Valladolid, SPAIN 



2ND GREENERING 

INTERNATIONAL CONFERENCE 

Valladolid (Spain), 21st to 23rd March 2023 

ORGANIZERS 



2nd Greenering International Conference 

Valladolid (Spain), 21st -23rd March 2023 

SPONSORS 

 

 

 

                  

 

 

 

INSTITUTIONAL SUPPORT 

 

                     

 

 

 

 

 

PARTNERS 

 

 

 

 

  



2nd Greenering International Conference 

Valladolid (Spain), 21st -23rd March 2023 

Committees  

Organizing Committee 

Soraya Rodríguez Rojo - University of Valladolid, Spain (Chair) 

Esther Alonso Sánchez - University of Valladolid, Spain 

Mª Dolores Bermejo Roda - University of Valladolid, Spain 

Christelle Crampon - Aix-Marseille University, France 

Ángel Martín Martínez - University of Valladolid, Spain 

Lara Pelaz Pérez - University of Valladolid, Spain 

Javier Pinto Sanz - University of Valladolid, Spain 

David Vega Maza - University of Valladolid, Spain 

Senka Vidovic - University Novi Sad, Serbia 

 

Scientific Committee  

Athanassia Athanassiou - Istituto Italiano di Tecnologia, Italy 

Cyril Aymonier - ICMCB-CNRS-University of Bordeaux, France 

Albertina Cabañas - Universidad Complutense de Madrid, Spain 

Mª José Cocero - University of Valladolid, Spain 

Margarida Costa Gomes - École Normale Supérior de Lyon, France 

Ana R. C. Duarte - NOVA Lisboa, Portugal 

João Fernandes - NATEX, Austria 

Nicola Frison - University of Verona, Italy 

Carlos A. García-González - Universidade de Santiago de Compostela, Spain 

Ignacio Gracia - UCLM, Spain 

Beatriz Gullón - Universidade de Vigo, Spain 

Christoph Held - University of Dortmund, Germany 

Zeljko Knez - University of Maribor, Slovenia 

Leonarda Liotta - Consiglio Nazionale delle Ricerche, Italy 

Ana M. López Periago - ICMAB-CSIC, Spain 

Amparo López Rubio - IATA-CSIC, Spain 

Ángel Martín Martínez - University of Valladolid, Spain 

Francisco Martín Martínez - Swansea University, UK 

Selva Pereda - PLAPIQUI-CONICET-Universidad Nacional del Sur, Argentina 

Ivana Radojcic Redovnikovic - University of Zagreb, Croatia 

George Skevis - Centre for Research and Technology Hellas, Greece 

Alberto Tena - Institute for Sustainable Processes ISP-University of Valladolid, Spain 

Erika Vagi - Budapest University of Technology and Economics, Hungary 

 

 

 

 

 

 



2. Biorefinery: bioproducts and bioenergy  

Valladolid (Spain), 21 – 23th March 2023 

ADSORPTIVE PRETREATMENT OF WASTE COOKING OIL USING 

QUICKLIME FOR TWO-STEP BIODIESEL PRODUCTION  

Lukic I.1, Kesic Z.1, Zdujic M.2, Skala D.1 

1 University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, 11000 Belgrade, 

Serbia 
2 Institute of Technical Sciences of the Serbian Academy of Sciences and Arts, Knez Mihailova 35, 

11000 Belgrade, Serbia 

Corresponding author email: ilukic@tmf.bg.ac.rs 

Abstract 

Biodiesel, a mixture of fatty acid methyl esters (FAME), is an excellent non-toxic, and 

biodegradable substitute for mineral diesel fuels produced from crude oil. It is made from 

renewable sources by transesterification of triglycerides with methanol, or by a reaction 

usually defined as methanolysis. Usage of low-quality feedstock, such as waste cooking oil 

(WCO), is challenging due to the undesirable side reactions as a result of the presence of free 

fatty acids (FFA), and water, thus a pretreatment stage before subjecting it to the 

transesterification process is usually required. In the present study, a two-step approach based 

on an adsorptive pretreatment with quicklime in order to remove FFA from WCO, followed 

by methanolysis using CaO∙ZnO as a heterogeneous catalyst was proposed. The first step was 

analyzed with the goal to define the optimal temperature of adsorption, the adsorbent particle 

size, calcination procedure, as well as the necessary amount of quicklime used. The analysis 

of adsorption kinetics was performed using pseudo-first and pseudo-second order kinetic 

models, and the efficiency of quicklime in the FFA removal from the WCO was also 

determined. The results showed that FFA from WCO could be successfully removed using 

quicklime as adsorbent at 30 °C for 1 h, with a removal efficiency of 72% and an adsorption 

capacity of 910 mg/g. The amount of Ca2+ ion present in the oil after the pretreatment was 

determined to be 12.64 mg/kg, showing that a very small amount of calcium from CaO was 

dissolved in treated WCO. The FTIR analysis of quicklime after the adsorption of FFA 

confirmed the interaction of the carboxyl group in FFA with the active site of the adsorbent. 

Adsorptive pretreatment had a positive effect on the rate of transesterification reaction with 

CaO∙ZnO as a catalyst, enabling the achievement of over 96% of FAME yield in only 15 min 

at 60 °C. The present study showed that quicklime, being cheap, available, and efficient, has 

considerable potential for the removal of FFA from the WCO. Besides, both the adsorption 

and the heterogeneously catalyzed methanolysis are environmentally and economically 

acceptable processes. 
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