N°857/ OC
TOPIC(s) : Homogenous, heterogenous and biocatalysis / Alternative technologies

Mining waste valorisation: Active mesoporous catalyst for the esterification of fatty
acid palm oil waste

AUTHORS

Amélie AUVIGNE / CHIMIE PARISTECH, 11 RUE PIERRE ET MARIE CURIE, PARIS

Alex de Nazaré DE OLIVEIRA / FEDERAL UNIVERSITY OF AMAPA, RODOVIA JUSCELINO KUBITSCHEK DE
OLIVEIRA KM 02, MACAPA

Roberto ESPOSITO / UNIVERSITA DEGLI STUDI DI NAPOLI FEDERICO Il, COMPLESSO UNIVERSITARIO DI
MONTE S. ANGELO, NAPOLI

Rafael LUQUE / UNIVERSIDAD DE CORDOBA, CTRA NNAL IV?A, CORDOBA

Luis Adriano SANTOS DO NASCIMENTO / FEDERAL UNIVERSITY OF PARA, AUGUSTO CORREA STREET,
BELEM

Christophe LEN / CHIMIE PARISTECH, 11 RUE PIERRE ET MARIE CURIE, PARIS

PURPOSE OF THE ABSTRACT

The Amazon flint kaolin (FK) is an abundant, low-cost, environmentally friendly and viable by-product disposed of
in commercial kaolin extraction mining, which can be reused as a source of silica to synthesize a mesoporous
(3)SO3H/AISIM catalyst in the esterification of distillate from the deodorization of palm oil (DDPO), a by-product
with a high free fatty acid (FFA) content (84%), from the palm oil refining industry is disclosed herein [1,2]. This
active catalytic system provided a maximum conversion of 95% to fatty acid ethyl esters (FAEES), using a 1:30
DDPO: EtOH molar ratio, at 130 ° C for 2 h, with 4% catalyst. In these conditions, this catalyst was highly efficient
even after successive reuses (>73%). Reuse resulted in a decrease in conversion, probably due to the
deactivation induced by the adsorption of unsaponifiable organic compounds or the leaching (<10%) of active
sites on the surface of AISiM [3]. The catalyst proved to be highly promising in the esterification of residual FFAs,
stable and easily recyclable without substantial loss of activity, which makes it attractive and ecological for the
esterification reaction of residual FFAs. In addition, the catalytic performance resulted in a good conversion in the
esterification reaction of DDPO, in relation to other heterogeneous catalysts. This approach represents a valuable
and promising contribution to existing processes used not only for the synthesis of renewable biofuels, but for
other transformations of residual biomass. The reuse of industrial by-products such as FK and DDPO in the
synthesis of products of high commercial value, adding value to industrial by-products, makes production
sustainable from both economic and environmental perspectives.
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