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sciforum-115646: Valorisation of waste cooking oils 
through [HMIM][HSO4] ionic liquid-catalysed 
biodiesel conversion 

Paulo Brito *, Heloísa Diniz, Ana Queiroz and António E. Ribeiro 

CIMO, LA SusTEC, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança, Portugal 

 

Biodiesel consists of a mixture of fatty acid methyl esters (FAMEs) and is produced by 
processing vegetable oils or animal fats. Oil sources, not competing with the food market, such as 
waste cooking oils (WCOs), can be used, and ionic liquids (ILs) are promising catalysts, since they 
promote esterification/transesterification reactions to biodiesel. The objective was to study 
biodiesel production using 1-methylimidazolium hydrogen sulphate IL ([HMIM][HSO4]) as a 
catalyst in esterification/transesterification reactions with methanol, for oleic acid (OA) and 
simulated high acidic oils, in mixtures of 40%(w/w) OA to 60%(w/w) WCO. The IL recovery 
procedure was also assessed using water as solvent. Biodiesel production was carried out on two 
heating plates with automatic temperature control and magnetic stirring (IKA, digital C-MAG HS4 
model, and VWR, VMS-C4 model). A centrifuge (SIGMA, model 2-4) was used for phase 
separation. Samples were dried in an oven (CIENTIFIC, series 9000) and all masses were 
measured on an analytical balance (accuracy: ±0.0002g and maximum: 210g; AE, ADA 210/C). 
FAME content was determined by GC (SHIMADZU, Nexis GC 2030), with FID, an AOC-20i 
autoinjector and an Optima BioDiesel F capillary column (30mx0.25mm). Analyses were carried 
out by FTIR with a Perkin Elmer equipment, Spectrum Two, and an ATR universal accessory. 
Reaction conditions were as follows: 65°C, 4 hr, raw-material/methanol molar ratio 1:10, and 
10%(w/w) IL load. Using OA as the raw material, an acidity drop conversion of 81.2% was obtained. 
After seven reaction cycles, the conversion dropped to 69.4%, while the FAME content decreased 
from 64.7% to 57.5%. For WCO, a conversion of 45.6% was obtained and after nine reaction cycles 
it decreased to 27.2%, while the biodiesel FAME content decreased from 24.1% to 14.0%. The FTIR 
correlation between initial and final IL samples was 99.3% for OA and 90.0% for WCO, showing 
that the recovery method is efficient. For these operating conditions, IL only promotes 
esterification reactions. 

 

© 2025 by the author(s). Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution (CC 
BY) license (http://creativecommons.org/licenses/by/4.0/). 

   


