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Foreword

This thematic issue of the Comptes rendus Chimie is
devoted to the 1st International Chemical Engineering
Congress - ICEC'13 held from 16 to 19 December 2013 in
Djerba (Tunisia). Fifteen papers, covering important
subjects of wastewater and exhaust gas treatments, have
been selected and after peer-reviewing eleven were
accepted for publication. They are focusing on recent
developments of effluents management for improving
performance and minimizing the impacts of pollutants on
air and water. The variety of operating techniques covers
adsorption, photocatalysis, electrochemical oxidation,
biological treatment, chemical looping combustion, ultra-
filtration, and catalytic ozonation.

With increasing concern about environmental pollution
that the developing countries are facing today and the need
for preventing the severe damage caused by the uncon-
trolled industrial effluents to the environment, the
development of efficient techniques has received parti-
cular attention in recent years. Physical, chemical and
biological treatments, membrane technology are related
methods for pollution reduction issues, and they have
attracted progressively more and more consideration from
both academics and industrials.

ICEC'13 was the first international conference organized
in Tunisia in the field of chemical engineering initiated by
Professor Abdelmottaleb Ouederni. The main objective of
the ICEC conferences is to offer opportunities for scientific
connections. This scientific meeting includes presentations
and discussions on the recent research findings in many
chemical engineering issues such as modelling and opti-
misation, catalysis and reaction, process control, water
treatment, and atmospheric pollution reduction. Another
important activity during the ICEC’'13 has been the exchange
between international scientific researchers, the conception
of new research projects and the implementation of
collaborations between research laboratories.

http://dx.doi.org/10.1016/j.crci.2014.11.009

The ICEC'13 conference has been hosted by the
Laboratory of Process Engineering & Industrial Systems,
National School of Engineers, University of Gabes, and co-
organized by the Tunisian Chemical Engineering Society
(TChES). The conference attracted 344 abstracts from
13 countries. Of these, 214 papers were selected by the
ICEC'13 International Scientific Committee for inclusion in
the final programme, which included four plenary lectures
from leading scientists around the world (France, Ger-
many, and the United Kingdom) and 88 oral presentations
and 126 posters. All papers have undergone a formal peer-
reviewed procedure to ensure the highest possible technical
quality, with assistance from more than 80 reviewers [1].

For this thematic issue of the Comptes rendus Chimie,
11 manuscripts have been selected.

The first one is entitled “N,0O and NO emissions during
the wastewater denitrification step: influence of tempera-
ture on the biological process” [2]. The denitrification
process occurring in wastewater treatment plants
(WWTPs) is responsible for emissions of nitrous (N,O)
and nitric (NO) oxides. These compounds indirectly lead to
the global warming. In this study, the impact of the
temperature on N,O and NO emissions was investigated.
Experiments were achieved at pH 7 in a batch reactor with
acetate as the carbon source. The nitrogen source was
nitrates (NO3~), and the COD/N ratio was set to three.
The results showed that NO and N,O emissions increased
when temperature decreased. NO emissions appeared
only at 10 °C and 5 °C, with respectively 8% and 18% of the
total denitrified nitrogen. N,O emissions increased from
13 to 40, then 82% of the total denitrified nitrogen,
respectively at 20, 10 and 5 °C. Several hypotheses were
suggested to explain these results: a general enzymatic
slow down, enzymatic inhibitions, electron donor compe-
tition between the different enzymes and metabolic
pathway alterations.

The aim of the second one, “Wastewater treatment by
cyclodextrin polymers and noble metal/mesoporous TiO,
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photocatalysts” [3] was to prepare cyclodextrin (CD)
polymers from a cross-linking agent and (3-CD, and to
compare its efficiency vis-a-vis an emerging advanced
oxidation process (AOP): photocatalysis for reducing the
pollutant concentration in real wastewater effluents
sampled in the output of two wastewater treatment
plants (WWTPs) located in the North of France. Therefore,
cross-linked cyclodextrin (CD) polymers were synthesized
and a mesoporous TiO, was prepared by a templating
sol-gel method, and modified with precious metals such
as Ag, Au and Pd.

For both techniques, a decrease in the total organic
carbon (TOC) content was observed due either to the
adsorption of pollutants by CD polymers or to the
mineralization of pollutants by photocatalysis. The authors
clearly demonstrated the suitability of a 3-CD cross-
linked polymer to be used as an adsorbent for the removal
of organic pollutants from wastewater. Polymers have
good reusability following a simple regeneration proce-
dure. The doped TiO, photocatalysts present also a good
activity. The two investigated processes (adsorption and
photocatalysis) could be used consecutively. Adsorption
could be used to concentrate pollution and photocatalysis
to mineralize the pollutant after regeneration of the
adsorbent.

The third paper is entitled “Direct electrochemical
oxidation of a pesticide, 2,4-dichlorophenoxyacetic acid, at
the surface of a graphite-felt electrode - Biodegradability
improvement” [4]. The context of the study is that
pesticide biorecalcitrance is related to the presence of
complex aromatic chains or to the presence of specific
bonds, such as halogenated bonds, which are the most
widespread. In order to treat this pollution at its source,
namely in the case of highly concentrated solutions,
selective processes, such as electrochemical ones, can
appear especially relevant to avoid the possible generation
of toxic degradation products and to improve their
biodegradability in view of a subsequent biological
mineralization. The authors show the feasibility of an
electrochemical process for pesticide pre-treatment, since
it improved significantly the mineralization rate and thus
significantly shortened the length of the biological
treatment if compared to non-pre-treated 2,4-dichloro-
phenoxyacetic acid solutions. The absence of hydroxyl
radical formation was demonstrated, showing that the
pre-treatment can be considered as a “direct” electro-
chemical process instead of an advanced electrochemical
oxidation process. However, its selectivity was not as high
as expected, due to the various degradation products
identified and to the biorefractory degradation products
remaining at the end of activated sludge culture. Never-
theless, the relevance of the proposed combined process
was confirmed since the overall mineralization yield was
close to 93%.

In the fourth paper, “Relevance of a combined process
coupling electro-Fenton and biological treatment for the
remediation of sulfamethazine solutions - Application to
an industrial pharmaceutical effluent” [5], the authors
implemented a combined process coupling an electro-
Fenton pre-treatment and biological degradation in order
to mineralize synthetic and industrial pharmaceutical

effluents, containing a veterinary antibiotic, sulfametha-
zine (SMT). The electro-Fenton pre-treatment of SMT
synthetic solution was first examined and the obtained
results showed a total SMT degradation for an initial SMT
concentration of 0.2 mM after 30 min of electrolysis at pH
3, 18°C, 500mA, while the level of mineralization
remained low (2.1 and 18.1% for 30 and 60 min electrolysis
times), showing a significant residual organic content.
Hence, the authors performed a subsequent biological
treatment to complete the mineralization of the SMT
electrolyzed solutions. They showed a significant level of
mineralization after 18 days of culture, 61.4% for 30 min
of pre-treatment. The same electrolysis conditions were
applied to an industrial pharmaceutical effluent. This pre-
treatment showed a total SMT removal in the effluent
after 100 min of electrolysis, while the mineralization
yield remained also low (7.5%). The mineralization yield
during the subsequent biological treatment increased
to an overall yield of 81.4%. Hence, the presented work
proves that an integrated electro-Fenton-biological treat-
ment process could be an efficient technology to remediate
the issue of industrial pharmaceutical effluents.

The aim of the work presented in the fifth paper,
entitled “Study of the performances of an oxygen carrier:
experimental investigation of the binder’s contribution
and characterization of its structural modifications” [6]
was to investigate the binder’s (NiAl,O4) contribution
to the performances of an oxygen carrier NiO/
NiAl,O4. Indeed, experimental tests performed with this
oxygen carrier showed that the reduction capacity can be
higher than the amount of oxygen available on the nickel
oxide. For this, oxidation/reduction cycles have been
carried out with the binder in a fixed-bed reactor using
CO as a fuel. The influence of the reduction parameters on
the total reduction capacity of NiAl,04 was studied using
an experimental methodology design. The results revealed
that the binder reacts significantly with the fuel to form
CO, and its total reduction capacity increases with the
operating temperature. XRD analyses performed on
the binder (on the fresh one and after several cycles)
showed a shift and an enlargement of the diffraction peaks
corresponding to the nickel aluminate. This shift to the
peaks of y-alumina can be attributed to a progressive
decomposition of the NiAl,O4 spinel phase into alumina
and NiO. The resulting metal oxide phase formed would
be responsible for the activity of the binder in the oxidation
of fuel (CO). These results showed that nickel aluminate
can no longer perform its binder function and could
involve nickel sintering.

The sixth paper, “Stabilisation of the water perme-
ability of mineral ultrafiltration membranes: an empirical
modelling of surface and pore hydration” [7], focused
on the study of the hydration phenomenon operating in
Na-mordenite membranes during the conditioning step
(stabilisation of filtration properties). In a first step,
experimental (filtration of pure water) tests were carried
out immediately after putting the membrane in its casing
and until the stabilization of the membrane permeation flux.
The hydraulic permeability evolution showed that there
are two separate steps during membrane conditioning. A
numerical approximation of the hydraulic permeability
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