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Context

• The huge consumption of petroleum
brings serious issues concerning the rapid
depletion of fossil fuels and climate change
in terms of global warming.

• Biodiesel, fatty acid alkyl esters (FAAE), is
considered as a proper alternative to the
petroleum-derived fossil fuel that can be
blended with the diesel and used in
engines without their modification.

• The development of new catalysts form
natural sources is carried out over the past
decades to find out suitable materials to
enhance biodiesel yield obtained by
transesterification and esterification
processes from low and high free fatty
acid feedstocks.

Abstract

• The Kingdom of Morocco holds more than
72% of world’s phosphate-rock reserves.
The search on catalysts derived from this
resource is attracting interest of researchers.

• Orthorhombic anhydrite b-CaSO4 was
prepared by treatment of natural
hydroxyapatite with high concentration of
chlorosulfonic acid in dichloromethane under
controlled conditions.

• The prepared material was tested in oleic acid
esterification under microwave irradiation
and exhibited a yield of 88% of methyl
oleates under optimized reaction conditions.

• The catalytic activity of the catalyst is mainly
attributed to the Ca2+ and S=O groups highly
active for the esterification process.
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• Total destruction of apatite
after acid treatment:

formation of ahydrite
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• Obtention of the HAP
JCPDS Cards: 96-900-2214

• The apparition of new peaks
may be explained by the
existance of traces of
monetite brushit and HAP
not detected by XRD.

• HAP contains only one type
of phosphorus

XRD of the prepared materials
31P CP MAS of the prepared materials

Energy-dispersive X-ray spectroscopy  and Mapping of the prepared materials

• The reaction was conducted
in a closed vessel system
under MW irradiation.

• Yield of 88% was obtained
under optimized conditions
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Microwave oven

• Pure calcium sulfate was prepared from abundant Moroccan natural resource.

• Esterification of oleic acid to biodiesel was succesfully conducted using the
prepared catalyst.

• Microwave irradiations promote the organic transformation.

Hydroxyapatite (HAP)

Ca10(PO4)6(OH)2

Effect of reaction duration on oleic acid 
conversion
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