Chinese Journal of

Accepted Manuscript CHEMICAL ENGINEERING

Small Scale Biodiesel Synthesis from Waste Frying Oil and Crude Methanol
in Morocco

Fatiha Ouanji, Marouane Nachid, Mohamed Kacimi, Leonarda F. Li-

otta, Fabtizio Puleo, Mahfoud Ziyad o-t=
S - i
= ——————
PIl: S1004-9541(16)00050-1
DOI: doi: 10.1016/j.cjche.2016.02.008
Reference: CJCHE 493
To appear in:

Received date: 30 October 2015
Revised date: 21 December 2015
Accepted date: 3 February 2016

Please cite this article as: Fatiha Ouanji, Marouane Nachid, Mohamed Kacimi, Leonarda
F. Liotta, Fabtizio Puleo, Mahfoud Ziyad, Small Scale Biodiesel Synthesis from Waste
Frying Oil and Crude Methanol in Morocco, (2016), doi: 10.1016/j.cjche.2016.02.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.cjche.2016.02.008
http://dx.doi.org/10.1016/j.cjche.2016.02.008

Received 30 October 2015
Received in revised form 21 December 2015
Accetped 3 February 2016
Catalysis, Kinetics and Reaction Engineering
Small Scale Biodiesel Synthesis from Waste Frying Oil and Crude Methanol in Morocco

Fatiha Ouanji*”, Marouane Nachid®, Mohamed Kacimi®, Leonarda F. Liotta, Fabtizio Puleo® Mahfoud

Ziyad"?

'Université Mohammed V, Faculté des Sciences, Département de Chimie, Laboratoire de Physico-chimie
des Matériaux et Catalyse (URAC26), Avenue lbn Battouta, BP. 1014. Rabat, Morocco.
Hassan 11 Academy of Science and Technology, Rabat, Morocco.
%|stituto per lo Studio dei Materiali Nanostrutturati (ISMN)-CNR, via Ugo La Malfa, 153, 90146, Palermo,
Italy.

Abstract

Biodiesel was produced at small scale by transesterification of used frying oil (UFO) recovered from
Moroccan pastry shops and fish frying restaurants. Biodiesel was first synthesized at laboratory scale in
order to optimize the transesterification parameters. The cost of the final product was also optimized using
low-cost raw materials. The UFO and the produced biodiesel were characterized with several techniques
including gas chromatography, 'H-NMR, *C-NMR, FTIR, and TGA-TDA techniques. ‘H-NMR gas
chromatographic analyses of the final product confirmed that the transesterification in the chosen
experimental conditions was completed. These results were confirmed by TGA-TDA analysis used as new
techniques to monitoring triglycerides conversion. The biodiesel did not contain any trace of glycerol, and
it did meet the international standards. The transesterification at low cost in small scale conditions was
performed at 60°C using 1.2% of KOH and methanol/oil molar ratio of 6:1. A yield of 80.8% was
achieved. The properties of the produced biodiesel were found to be as good as those of biodiesels obeying

to European standards. The biodiesel production was also performed at small-scale for individual
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