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B Introduction

From the past decade, biodiesel has attracted considerable
attention as a renewable, biodegradable and non-toxic fuel.
Moreover, one Interesting way to prepare biodiesel Is to use
waste olil. In our work, biodiesel is obtained by immobilizing an
enzyme (lipase Mucor Miehel) in a mesoporous material which
plays the role of catalyst. This group form a bioreactor which Is
the seat of the reaction of transesterification. Two materials
were prepared from micellar solutions based block copolymer
(material SBA-15) and fluorinated surfactants (material MMF).

| Adsorption of lipase on the material

o dissolution of the enzyme in a buffer solution

o variation of the lipase concentration (from 2 to 30mg/mL)
o addition of silicate support (0.0259)

o after filtration of support, washing with buffer solution

O air drying in room temperature
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Langmuir model used to fit the experimental curve :

where T' Iis the amount of lipase adsorbed T, ., the
_ I'mx[Cles  maximum amount of adsorbed lipase, K, the
~ [Clat+ KL equilibrium constant and [C],, the concentration
of lipase

Materials | pH=3 pH=6_pH=10_

SBA-15 K, (mg.mL1) 1.27 1.02 0.23
[’ max (mg.mg?) 0.64 0.5 0.40
MMF K, (mg.mL1) 4.7 3.2 -
[’ max (mg.mg?) 0.45 0.5 -

»pH N, gquantity adsorbed adsorption 7

» Adsorption on SBA-15 > adsorption on MMF

R Weaker affinity between the supports
: ~and the lipase when pH > 6
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Enzyme

ke 780 point charge of silica : pH = 3
* |soelectric point of Mucor Miehel = 4.5

Between the Isoelectric points of silica and lipase =
existence of pH range where adsorption is maximal

= Production of methyl esters

» Transesterification of triglycerides (colza oil) with
methanol :
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® [Lipases also catalyze hydrolysis
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B Conclusions

Ordered mesoporous silica materials can be used as matrix for the
Immobilization of lipase to form a bioreactor. The bioreactor can
effectively be used for transesterification of colza oil with methanol.
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