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A B S T R AC T

This work aims to study the use of nanofi ltration for the removal of metabolic inhibitory com-
pounds, such as furfural and acetic acid, from olive stones auto-hydrolysis liquors. The perfor-
mance of NF90 and NF270 nanofi ltration membranes was fi rst assessed in terms of permeability 
and rejection to target compounds in a total recycle mode of operation. Both auto-hydrolysis 
liquors and model solutions, containing xylose, glucose and furfural, were processed at pres-
sures ranging from 4 to 20 bar. Signifi cantly lower membrane permeability was observed in 
the processing of the auto-hydrolysis liquors, which could be associated to membrane foul-
ing. Solute rejection results for liquors and model solutions were similar, with an almost total 
rejection of hexoses and pentoses, while furfural and acetic acid were allowed to permeate to a 
certain extent. In order to accomplish an effective removal of furfural and acetic acid, the auto-
hydrolysis liquors were processed in a diafi ltration mode of operation, maintaining a constant 
volume. In this way, the concentration of hexoses and pentoses in the liquor was kept constant, 
while furfural and acetic acid were depleted to the desired values. A mathematical model based 
on a mass-balance of the system was validated with experimental data, which enables its use 
for process optimization and scale-up.
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1. Introduction

Olive stones are one of the lignocellulosic residues of 
the olive oil production and are readily available in the 
Mediterranean basin. Currently, their main ap plication is 
as solid fuel [1]. However, its signifi cant pol ysaccharide 
content makes this material a potential source of sug-
ars that can fi nd direct use or be converted to added-

value products. For that to happen, olive stones must 
be previously pre-treated to release part of the hemicel-
lulosic sugars and to facilitate the subsequent enzymatic 
s accharifi cation of cellulose.

Hydrothermal processes are among the most prom-
ising pre-treatments [2–6]. One of the main advan-
tages identifi ed in such procedures is the production of 
o ligosaccharides that can have signifi cant market value, 
namely in the pharmaceutical, nutraceutical, and food 
industries [7,8] mainly due, but not restricted, to their 
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