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Short Abstract 
For more than two decades sol-gel techniques have been employed to prepare polymer 
aerogels with tailored structure. These are excellent precursors for porous carbons [1]. 
Resorcinol and formaldehyde have been the most widely used monomers. The versatility 
of the sol-gel technology and the auxiliary techniques used in the preparation allows fine 
tuning of both the pore morphology and the surface chemistry. Non-metallic and metallic 
heteroatoms, as well as nanoparticles, can be included during the synthesis [2,3]. Post-
synthesis alterations are also straightforward. Examples to be presented range from 
water treatment through hydrogen storage to (photo)chemical and electrochemical 
catalysis [2,3,4]  
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Short Abstract 
Ordered mesoporous carbons (OMCs) were prepared by a soft-templating method using 
tannin (T) as carbon precursor and the triblock copolymer Pluronic F127 (P) as micelle 
generator. Water was used as solvent and to promote the interaction between the 
phenolic groups of T and the hydrophilic sections of P in order to favor the T-P mesophase 
formation. After carbonization of the T-P mesophase, an OMC was obtained that was 
further activated with CO2 in order to develop its textural properties. The resultant 
activated OMCs (AOMCs) had BET areas ranging from 780 to 1090 m2/g after 0.5 and 
2h of activation, respectively. Interesting anomalies were observed during the kinetics of 
rhodamine B (RhB) adsorption: after a first and very fast uptake, the adsorbed amount 
decreases before it starts increasing again until a plateau is reached. This behavior was 
reproducible and highly dependent on the initial concentration of the pollutant. 
The photocatalytic performances of the AOMC having the highest surface area were 
evaluated in the removal of a model pollutant, RhB, in aqueous phase. The photocatalytic 
activity of this AOMC was up to 3.4 (second-order kinetics) times higher than that of 
commercial TiO2 mainly due to the higher surface density of RhB molecules adsorbed on 
the AOMC compared to TiO2. Finally, different kinetics and isotherm models were applied 
to the RhB adsorption data and correlated with the photocatalytic activity. The obtained 
RhB removal performances were compared with those published in the open literature. 
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Short Abstract 
Carbon-based materials are highly promising electrocatalyst alternatives to Pt/C for the 
oxygen reduction reaction (ORR), due to their high catalytic activity, cost-effectiveness, 
and durability. The optimization of the electrocatalytic activity of carbon-based catalysts 
lies in the appropriate design of the materials’ properties. To this end, it is essential to 
understand the influence of the textural and chemical properties on the performance of 
carbon-based electrocatalysts for ORR. On the other hand, and in line with a more 
sustainable economy, the perspective of processing biomass into valuable carbonaceous 
materials has gained an increasing interest in the field of materials science. Accordingly, 
this work aims to prepare highly microporous glucose-derived carbons via hydrothermal 
carbonization and subsequent physical activation under different conditions, to study the 
effect of microporosity on the performance of the electrocatalysts in the ORR. The 
activated materials were directly used as electrocatalysts in the ORR using a three-
electrode cell configuration with a rotating disk electrode. Linear sweep voltammetry 
(LSV) measurements were performed to carefully study the effect of microporosity on the 
kinetics, the diffusion limitations, and the mechanism of the reaction. It was observed that, 
regardless of the time used for activation, all samples originated LSV curves with a similar 
shape, which is related to the mechanism of the reaction. The reduction reaction occurs 
at two different potentials, which is attributed to the two-electron pathway, producing 
oxygen peroxide. However, two main differences were observed: i) the onset potential 
shifted to more positive values by increasing the time of activation, which can be related 
to the more graphitic structure that is generated during the activation process; and ii) the 
value of the limiting current density increases with the degree of activation, which can be 
related to the more developed microporosity [1]. These two effects were also confirmed 
by the electrochemical impedance spectroscopy technique. 
 
Acknowledgments 
 
This work was financially supported by the project UniRCell with the reference POCI-01-0145-FEDER-
016422, and Associate Laboratory LSRE-LCM - UID/EQU/50020/2019 - funded by national funds through 
FCT/MCTES (PIDDAC). 
 
References 
[1] R.G. Morais, N. Rey-Raap, J.L. Figueiredo, M.F.R. Pereira, Beilstein Journal of Nanotechnology. 2019, 10, 1089-1102. 
 



 6 

ORAL 5 

IN SITU STUDIES OF ELECTRODE/ELECTROLYTE INTERFACE IN NEUTRAL 
AQUEOUS ELECTROLYTE  

Elzbieta Frackowiak*, Anetta Platek, Krzysztof Fic 
Poznan University of Technology, Institute of Chemistry and Technical Electrochemistry,         

60-965 Poznan, Berdychowo 4, Poland 
 

*elzbieta.frackowiak@put.poznan.pl  
 

In order to study sorption of ions during electric double-layer (EDL) formation on the 
porous carbon surface, the electrochemical quartz crystal microbalance (EQCM) has 
been implemented. Carbon working electrode has been coated on piezoelectric 
resonator. Very small mass changes due to adsorption or desorption of ions/species 
might be detected owing to their motions with adjusted frequency. The frequency 
variations can be recalculated to the mass changes from Sauerbrey equation and 
correlated with electrochemical response of the cell. Therefore, ionic fluxes of particular 
anions or cations can be monitored during charging/discharging processes. Utilization of 
EQCM allows to detect ion fluxes in real capacitor system based on porous carbon 
electrode and aqueous electrolyte. Neutral electrolytes (0.1M) have been selected for 
sorption studies (i.e. sulphates, iodides). It has been proved that not all of ions present in 
the electrolyte take part in EDL creation. Strong iodine confinement onto carbon surface 
is proved. Moreover, it has been recorded that iodide anions do not participate in the 
electrical double layer formation; hence, the charge is equilibrated by the movement of 
hydroxide anions. Therefore, it is assumed that life-time of electrochemical capacitor 
based on iodide/iodine redox active pair is limited due to iodine presence on both 
electrodes, not only on the positive one, what decreases its specific capacitance due to 
blocking of active sites for ions adsorption. It has been stated that in aqueous solution 
even if ions are partially/fully desolvated the solvent molecules occur in the close 
neighbourhood of electrode materials; thus, could be detected by EQCM. Solvation 
number have been determined for Na+ (*3H2O and *4H2O), K+ (*6H2O), Rb+ (*4H2O) in 
iodide solution. Moreover, cation solvation shell depends on the anion present in the 
system and for hydroxide solution Rb+ cations are surrounded by 2 molecules of water. 
Summarizing, complex model of ion fluxes has been proposed. Mass change detected 
by EQCM is an average of all ions movement in the system, hence, it was possible to 
determine exact amount of OH- and H+ involved in charging/discharging phenomena. 
Comparing experimental data (mass change on the level of 10 µg) with theoretical 
calculations, it is stated that only part of carbon porosity is used for EDL formation.  
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Continuous technological developments have led to an increase in efforts to find new 
materials with improved properties. Carbon materials have extraordinary and probably 
the most versatile properties, but carbons from natural sources have certain 
disadvantages such as the presence of impurities content, variability between batches 
and the lack of control of their properties. Consequently, attention has now shifted to 
synthetic carbon materials, with a high purity, controllable chemistry and the possibility 
they offer of being able to design the final properties of the carbon material. Nevertheless, 
the fact cannot be ignored that these synthetic carbon materials need to be obtained by 
means of as quick, as simple and as low cost a process as possible, in order to reach the 
level of mass production and implementation. Of these synthetic carbon materials, 
polymers have attracted a lot of attention, in particular carbon gels, which are highly 
porous materials, composed of primary particles that are interconnected to create a three-
dimensional network structure. These synthetic carbons can be mass produced in a quick 
and scalable process assisted by microwave heating. Adjusting the process (i.e. 
operation and chemical variables) the polymeric network may be designed and thus the 
porous properties may be tuned in the whole range of porosity, from micro to meso or 
macropores. The materials obtained may be also submitted to different post-synthesis 
processes to increase their microporosity or to develop ordered structures to increase the 
graphitic character of the material. On the other hand, the chemistry may also be 
controlled by varying the type of monomers used, incorporating additives to the precursor 
solution and avoiding the presence of undesirable impurities. Finally, these polymeric 
materials can be also produced directly with the desired shape (i.e. monoliths, spheres, 
powders) without the need for binders. In sum, these materials exhibit extraordinary 
potential as they can be totally tailored to any final application in terms of porosity, 
structural order, chemistry and even the final shape. 
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Short Abstract 
NO3- pollution of underground water threatens drinking water supply in large areas of 
North America, Europe and Asia. Catalytic reduction of NO3- and NO2- to harmless N2 by 
catalytic chemical reduction with H2 is treatment option that requires catalyst with very 
low selectivity to NH4+ by-product. This work shows the approaches by our group to 
develop active and selective catalysts based on carbon materials: 
i) PdCu, PdSn and PdIn catalysts supported on mesoporous porous carbons with oxygen 
and phosphorous acidic surface groups showed higher activity in reduction and low 
selectivity towards NH4+. Mesoporosity diminished mass-transfer constrains, access of 
CO2 used as buffer to the active centres, and back-diffusion of OH- formed as reduction 
by product. Thanks to this acidic pH was maintained at the active centres, which improved 
the uptake of NO3- and NO2- by the catalyst and reduced the selectivity to NH4+. 
Phosphorous and oxygen groups in the vicinity of active centres also have a role in local 
acidity. Treated drinking water complying with US-EPA and UE standards was produced 
with these catalysts. 
ii) Porous carbons were used for the immobilization of Pd nanoparticles (NPs) coated with 
by sodium bis-2-ethylhexyl sulphosuccinate (AOT). The Pd-AOT NPs showed negligible 
production of NH4+ in the reduction of NO2- thanks to selective shielding of those metal 
sites responsible for NH4+. Tuned porous carbon surface had a crucial role, because 
hydrophobic sites were needed to immobilize the NPs, as they have hydrophobic nature 
and tend to agglomerate, but hydrophilicity is also needed for using the catalysts to treat 
water. Total NO2- removal was achieved with negligible NH4+ production. The concept 
was extended to carbon-supported Pd-AOT-Cu catalysts and to the reduction of NO3-.  
iii) PdCu and PdSn bimetallic catalysts supported on graphene oxide (GO) and reduced 
GO showed higher activity with increasing reduction degree. Reduction decreased 
surface groups, but favoured stacking and electronic transfer, thus facilitating the Pd-Cu 
redox mechanism and lower hydrogen spillover. 
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Short Abstract 
 
Highly porous graphene (PG) was prepared through the reduction and KOH activation of 
graphene oxides followed by heat-treatment. A pitch-based activated carbon fiber (ACF) 
and a commercial carbon black (CB) were also heat-treated at the same temperature for 
comparison. The transmission electron microscopic (TEM), X-ray diffraction (XRD), 
Raman spectroscopy and N2 adsorption isotherms at 77.4 K clearly illustrate the evolution 
of morphology, crystallinity and porosity with increasing the heating temperature, even if 
part of the disordered structure still remains. On the other hand, heat treated ACF and 
CB show much less crystallinity structure. CO2 activation of PG doesn’t give remarkably 
porosity development comparing with ACF and CB, which should be ascribed to their 
different microscopic structure (see Figure 1), then PG has a higher porosity sustainability 
than other carbons in oxidative atmosphere. Thermogravimetric study shows that the 
heat-treatment can enhance the thermal stability of PG more evidently than those of ACF 
and CB. Furthermore, metal-loading doesn’t change significantly the thermal stability of 
heat-treated PG in air, but deceases that of heat-treated ACF remarkably. Consequently, 
the heat-treated porous graphene has a great advantage as adsorbent and catalyst 
support which need to be applied at oxidative atmosphere and high temperature.   
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Short Abstract 
 
Demonstrating the feasibility and applications of light-emitting carbons has become a 
dream of the scientific community towards boosting the technological frontiers of carbon 
photonics and optoelectronics, to make them rival with traditional semiconductors –on 
account of carbon materials’ intrinsic properties of high stability, abundance, and most 
importantly low cost availability and upscaling in many different forms-. The recent 
discovery of light emission of different forms of nanostructured carbons (e.g., nanotubes, 
quantum dots, graphene, graphene oxide and its reduced forms) has triggered the 
research on this topic, with much progress in the design and understanding of light-
emitting carbon nanostructured materials -showing quantum yields (in some cases) 
comparable to that of inorganic semiconductors-.  
Interestingly, there are limited studies on the photoluminescence of nanoporous carbons, 
despite their chemical and structural similarities with graphene. Particularly as the 
photoluminescence of such carbon nanostructures has been attributed to the presence 
of defects in the aromatic structure and the ratio of sp2 and sp3 domains, both being the 
core of the structural units of nanoporous carbons. In this communication, recent progress 
and perspectives on the light emission features of nanoporous carbons will be addressed, 
unravelling the nature of the emission states and the dependence of the emission 
wavelength with the structure and chemical composition of nanoporous carbons -
compared to the response reported for other exotic forms of non-porous carbon-.  
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Short Abstract 
The panoply of pharmaceuticals (PhC), nowadays detected in wastewater and recipient 
water bodies, is a challenge for wastewater treatment plants that in the future may need 
to improve their barriers against this particular class of organic compounds in order to 
comply with legislation. The addition of powdered activated carbon (PAC) is one of the 
most promising treatment technologies due to the high adsorption capacity of these 
materials and their tuneable pore structure, surface chemistry and morphology. However, 
the complexity of the water matrices and the large range of properties and therapeutic 
classes of pharmaceuticals call for a deeper understanding of the key properties of 
activated carbons that ensure their best performance for the target PhCs. Herein we 
present the relations obtained between parameters of the selected PhCs (log D7.4, 
charge), PACs (BET area, pore volumes, pHPZC) 
and water matrices (DOC, UV254, SUVA) and the 
PhC removal efficiencies from spiked secondary 
effluent. The experimental results were produced 
within the LIFE Impetus project (LIFE14 
ENV/PT/000739). The relations constitute the first 
approach to identify the key parameters of the 
three players PAC-PhC-water matrix and will 
support a deeper multivariate analysis of the 
complex adsorption process, to identify the critical 
descriptors and thus deliver a sound process 
prediction tool to better foresee PAC performance 
for other PhCs, PACs, and real water systems. 
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Figure1. Example of linear relation between 
removal efficiencies of target PhCs and PAC 
pore volume.  
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Short Abstract 
This presentation summarizes results and experiences obtained by the author on 
combustion related studies on carbon based particles and materials generated during 
combustion of hydrocarbon fuels and pyrolysis of biomass. Various techniques have been 
used depending on the types of studies. These include in-situ laser (at the Department of 
Chemical Engineering, University of Naples, “Federico II” and Combustion Physics, Lund 
University), in-situ synchrotron X-ray scattering techniques (MAX-lab, Lund University, 
the Advanced Photon Source, Argonne National Laboratory and the European 
Synchrotron Radiation Facility, Grenoble) and neutron imaging techniques (the Oak 
Ridge National Laboratory, Oak Ridge) on soot based porous materials and biomass 
pyrolysis that yield carbonized materials. Studies have also involved other techniques 
such as high-resolution electron microscopy and Fourier transform infrared radiation 
spectroscopy. These have been employed to characterize sample extracted from 
combustion for structural and chemical characterization of nanostructured materials. 
Different types of nanostructures have been observed, such as fullerene-like soot, few-
layered graphene and heterogeneous tubular structures that conceptually can be used 
for different applications.  
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Short Abstract 
The modern advances of nanotechnology have a potential to lead to the development of 
innovative protective uniforms for industry personnel, fire workers, or even warfighters. A 
promising strategy towards this direction is the synthesis of multifunctional composite 
fabrics by the deposition of nanostructured active phases. Since the First World War, 
when toxic compounds were first used as weapons of mass destruction, known as 
Chemical Warfare Agents (CWAs), there is a continuous danger of their deployment not 
only in battlefields but also to civilians. Blister agents are one of the most widely used 
class of CWAs. In this category mustard gas is the most common representative. Even 
though these CWAs were employed as vapors or aerosols in most of the cases, the 
available reports addressing the interactions of active textiles with mustard gas vapors 
are limited. 
 
As a first step various porous activated carbon textiles 
(PACT) were modified and used as detoxification 
media. Their structural and chemical analyzes led to the 
determination of factors affecting the detoxification 
performance. As a further step, and in order to enhance 
the protection capability, our target was to deposit 
various inorganic active phases on the textile surfaces 
using impregnation. This led to homogeneous coating 
of the porous fibers with reactive nanospheres of 
thickness ranging from 80 to 240 nm. The obtained 
nanoengineered composite textiles exhibited an 
enhanced thermal stability, porosity, and a suitable 
water repellent/hydrophobic behavior. Even though the 
content of the reactive inorganic phase was less than 8 
wt. %, the capability to adsorb vapors of mustard gas 
surrogate increased by 17 % compared to unmodified 
textiles, indicating a strong synergistic effect. Moreover, 
an increase in the strength of adsorption was found and a catalytic decomposition to less- 
or non-toxic molecules was more pronounced. This composite textile showed also the 
ability of self-cleaning/reactivation. 
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Short Abstract 
 
Energetic materials (EM) are capable of storing high amount of chemical energy, and 
rapidly convert it to thermal energy via external ignition, with interest in applications that 
require high energy conversion in a very short time (e.g., explosives, pyrotechnics, 
propellants). EM are typically composed of mixtures of oxidizer and fuel components 
either in one molecule (e.g., nitroglycerine) or in a composite (e.g. dynamite powders). 
Recent research interests are directed towards the fabrication of energetic nanomaterials 
aiming to attain larger heat energy release rates, easily tuned by the size and distribution 
of the components.  
 
This study investigates the use of nanoporous carbons as fuel matrix of novel energetic 
nanomaterials; combining an adequate porous structure (to be filled with an oxidizing 
agent) and an optimal oxygen balance (and surface chemistry), energetic nanomaterials 
based on nanoporous carbons offer a great potential for the fabrication of high-
performance rocket propellants or explosives. 
 
A process for filling the porous structure of nanoporous carbon with oxidizer salt has been 
developed. The energetic properties of the synthetized material have been investigated. 
It has notably been demonstrated that the material was able to sustain a detonation, 
supporting the potential use of nanoporous carbon as primary component of a novel 
energetic nanomaterial.  
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Functionalization of graphene enables tuning of graphene’s surface and electronic 
properties, thus expanding its application potential. However, existing approaches based 
mainly on chemistry of graphene and graphene oxide achieve limited control on 
functionalization due to chemical inertness and non-selective attachment of various 
groups, respectively. An alternative route towards graphene derivatives based on 
fluorographene (FG), a stoichiometric and well-defined graphene derivative was 
introduced in 2010.[1,2] FG is a very hydrophobic material with a large band gap and it was 
considered rather unreactive, like Teflon.[1] However, recent studies have shown that FG 
is susceptible to reductive defluorination and nucleophilic attack.[3] The reactions result in 
homogeneously and selectively functionalized graphenes, with unprecedented 
functionalization degrees. Importantly, during functionalization, FG is defluorinated back 
to graphene, without affecting the already installed functional groups, unlike GO. 
Defluorination is triggered by the nucleophiles, which simultaneously initiate substitution 
and reductive defluorination.Typical examples are the carbon-carbon bond formation 
reactions on FG with Grignard reagents[4]or with the pseudohalide of -CN and its 
subsequent hydrolysis to “graphene-acid”.[5] These findings demonstrate that FG is a very 
robust and reactive substrate towards the preparation of valuable graphene derivatives, 
suitable for applications spanning from spintronics[6] to catalysis[7] and energy storage[8]. 
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Short Abstract 
Nanoporous carbons have become key materials in the field of electrochemistry as a 
result of their exceptional characteristics (surface area, biocompatibility and mechanical 
and chemical stability) [1,2]. However, their performance is still a drawback due to some 
limitations in the electrical conductivity for some of these materials [3]. Thus designing 
pre or post-synthetic strategic towards the enhancement of the conductivity is a largely 
investigated topic. In this context, graphene-oxide frameworks (GOFs) have emerged as 
interesting materials with such desired properties for electrochemical applications. GOFs 
consist of graphene oxide (GO) layers covalently linked by organic molecules [4], thereby 
providing a 3D porous structure. As a result, GOFs exhibit controllable pore sizes and 
tuneable d-spacing of GO sheets which can lead to high surface areas and versatile 
electronic behaviours [5] [6], provided the adequate reduction treatment (e.g., chemical, 
thermal, photochemical, electrochemical), is applied to remove the non-structural 
oxygenated groups. Depending on the methodology applied, not only specific groups are 
removed, but also defects are introduced produced in the material. 
The objective of this work focuses on discussing the impact of the application of different 
reduction methods in the final characteristics of a series of nanoporous GOFs prepared 
using different organic linkers. The effect on the thermal and structural stability, as well 
as on the final textural properties of GOFs will be discussed, in order to select the optimal 
procedure to obtain nanoporous GOFs with enhanced electrochemical properties. 
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Short Abstract 
Nanoporous carbons constitute versatile materials, with features such as large specific 
surface area, high porosity and relatively easy surface chemistry tuning, and are suitable 
for catalytic applications, for example, as catalysts supports1,2. In this work, the C-
scorpionate iron(II) complex [FeCl2(Tpm)]3 (Fe) was immobilized on three nanoporous 
carbon supports to produce active, selective 
and recyclable catalysts for cyclohexane 
oxidation. The performance of the catalysts 
was investigated using materials with 
distinct porosity: microporous (GL50-ox, wet 
oxidation of GL50 (Norit), and S, sisal-
derived activated carbon) and mesoporous 
(CMK-3) materials. The heterogenized 
systems exhibited good activity, and rather 
high selectivity to the formation of 
cyclohexanol and cyclohexanone under 
microwave irradiation (Figure 1) and 
allowed their easy recovery and reuse. The 
most important outcome of this work was the 
significant self-catalytic activity observed for 
the pristine carbon materials towards 
cyclohexane oxidation under microwave, in 
the absence of the iron complex. 
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Figure 1. Total yields of cyclohexane oxidation 
products obtained for the tested materials. 
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Short Abstract 
 
Graphite oxide (GO) can accommodate large amounts of water and other polar 
molecules, along with positively charged colloids (cationic surfactants and 
polyelectrolytes) between the elementary graphene oxide layers. Insertion of transition 
metals is also reported but little is known about the formation mechanism and structure 
of such intercalation complexes. To explore the formation mechanism of metal ion/GO 
complexes, we have chosen the Cu(II) ion as a model precursor because its complexes 
can be readily studied by EPR spectroscopy. Copper intercalated GOs were prepared by 
the classical ion-exchange method using 2,2‘-bipyridine (L) complexes of Cu(II). Complex 
solutions of different compositions were added to GO suspensions at constant pH and 
ionic strength. The equilibrium solutions were analysed by visible spectroscopy to 
construct adsorption isotherms and by EPR to reveal any changes in the composition of 
complex solution, while EPR and XRD were both used to study the structure of the 
intercalation complexes. We found that the progressive saturation of the coordination 
sphere of Cu(II) by bipyridine ligands resulted in a decreasing amount of adsorbed 
copper. [CuL3]2+ complex adsorbs on GO by ion-exchange, while [CuL2]2+ and [CuL]2+ 
bind to the solid host by chemisorption. The change of EPR spectra revealed that the 
structure of Cu-bipyridine complexes changed upon interaction with the oxygenated 
donor groups on GO. The XRD studies proved that the complexes intercalated into 
graphite oxide and a stage-1 intercalation compound was formed. The basal spacing of 
the solids continuously increased with the amount of Cu(II) complex adsorbed, indicating 
the formation of a randomly interstratified structure. 
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Preparing the SWCNT films on polyethylene terephthalate (PET) and glass is challenging 
for producing the transparent and conducting electrodes for transparent electronics. Dry 
transfer methods have been developed for fabricating transparent and conducting films; 
however, these methods cannot give large area SWCNT films. Thus we focus on 
developing the SWCNT-based films by wet methods from sol-gel Zn/Al complex-based 
SWCNT inks. [1] We produce the SWCNT films on the PET and glass substrates of 15 x 
20 cm2 in size by bar coating method. [2] The SWCNT films have sheet resistance of 150 
ohm/sq and transmittance of 90 % at 550 nm. The SWCNT films are homogeneous in 
terms of the sheet resistance and optical transmittance with the standard deviation of 4.4 
ohm/sq and 1.4 %, respectively.[3] These SWCNT films are flexible and its flexibility 
remains almost constant with bending up to ~170o on the flexible glass substrate and PET 
substrate which should be promising for the application of SWCNTs in flexible and 
transparent electronics.  
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Short Abstract 
The various applications of nanocarbon materials including graphene and graphene 
oxides often require surface modification, which explains the great effort that has recently 
been devoted to such investigations. 
The effect of various surface modification methods including mild thermal, chemical and 
radio frequency (RF) treatment will be compared in this presentation. These methods are 
simple ways alter the O/C ratio and thus among other features, the 
hydrophobic/hydrophilic character of the carbon nanoparticles.  
Graphene oxide and its derivatives were thermally and chemically (ascorbic acid) treated 
as well as bombarded by inert (Ar) and reactive (N2 plasma). Thermal analysis, FTIR and 
Raman spectroscopic methods were used to follow the changes in the sample. The 
surface composition was analysed by quantitative X-ray photoelectron spectroscopy 
(XPS). The chemical bonding of the heteroatoms to the carbon matrix was also 
investigated in detail.  
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Short Abstract 
Carbon xerogels were prepared from formaldehyde/resorcinol mixtures. The pore size 
distribution and the mean pore diameters were carefully tailored varying from 5-100 nm. 
The influence of these parameters upon the capacity of adsorption and the 
photodegradation of yellow-5 (Y5) were verified. The pseudo first-, second-, and 
intraparticle diffusion models, as well as the Langmuir and Freundlich adsorption 
isotherms for the Y5 adsorption were studied. In addition, pseudo-first, pseudo-second 
order and intraparticle diffusion models were verified for the kinetics of Y5 adsorption and 
results were correlated with the photochemical activity. It was found that the mean pore 
diameter influenced the kinetic constants for Y5 adsorption, and accordingly, the surface 
density of molecules adsorbed on carbon xerogels is highly dependent of the mean pore 
size. This parameter affected the reaction-rate of Y5 photodegradation. In terms of the 
first- and second-order apparent rate-constants, the maxima photocatalytic activity was 
observed for 20 nm mean pore diameter. Despite of the present xerogels were clearly 
lower in photoactivity in comparison to commercial TiO2, the binary composites prepared 
by mixing the best carbon xerogel with TiO2 showed interesting results. The influence of 
the initial concentration of the azo-dye (from 1 up to 10 ppm) was verified. It was found 
that 1 ppm, an important synergy effect up to 6 times more photoactivity was observed 
while increasing the concentration to 10 ppm, the synergy decreased to only 1.4 times 
higher. This effect was ascribed to an enhancement in the influence of the mass-diffusion 
limitation of the azo-dye from the bulk of solution to the pores of the xerogel. The present 
work opens new opportunities for carbon xerogels to be efficiently used in environmental 
remediation in aqueous phase.  
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Short Abstract 
 
Those of us attending this workshop surely agree on that carbon is a fascinating chemical 
element, responsible of most antagonistic phenomena: it is the essential building block of 
life, and has a key role in humanity′s great threats: worldwide global warming (CO2) and 
the growth of the hole in the ozone layer (chlorofluorocarbons) as two examples. Carbon-
based materials (particularly nanoporous carbons) also provide the solution for many 
current global problems, particularly those related to energy production, conversion and 
management and environmental protection (gas purification and separation, water 
remediation). Indeed, recent advances in materials chemistry have led to the preparation 
of carbon materials with enhanced properties (lower cost, tuned composition, high 
conductivity, tuned porosity, defined hydrophobicity) with outstanding performance as 
adsorbents, catalysts, catalyst supports, or electrodes in many different fields (energy, 
water and air cleaning, sensing, biomedical applications, optical devices, separation 
processes).  
Despite all the knowledge on the physicochemical properties of nanoporous carbons 
gathered over the years, the discovery of new potential applications for nanoporous 
carbons in the fields of photocatalysis, optics or electrocatalysis has raised some 
ambiguities in the classical concepts used to define the performance of a catalyst or a 
semiconductor that cannot fit the characteristics of nanoporous carbons. Evaluation the 
efficiency of a nanoporous carbon (photo- or electro-) catalyst becomes a challenge as 
turn-over frequency values or optical quantum yields cannot be easily (nor reliable) 
retrieved in these materials. In this communication, we will try to discuss about the urgent 
need to redefine some concepts to describe the performance of nanoporous carbons in 
some applications, were conventional procedures are no longer valid.  
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Short Abstract 
 
Pharmaceuticals constitute a wide group of organic compounds that are among the most 
important emerging contaminants. In this group, antibiotics are of great importance due 
to their capacity to prevail in aquatic environments as a result of their slow degradation 
speed. Therefore, they have become a major concern owing to the risk, associated with 
their presence, of bioaccumulation in the environment generating antimicrobial 
resistance. Unfortunately, traces of these drugs reach the watercourses as consequence 
of the ineffectiveness of the effluent treatments, or directly due to the lack of these. 
Adsorption onto activated carbon fibers (ACF) are among the technologies that are 
capable of treat this kind pollutant.  
This work study the kinetic and thermodynamic associated to competitive adsorption of 
antibiotics onto ACF using Metronidazole and Sulfamethoxazole as model pollutants in 
order to improve the understanding of the processes involved. The material used to obtain 
the ACF comes from a renewable source and was proven to be suitable for the adsorption 
under competitive conditions. 
The adsorption tests fitted the Langmuir model and follow a intraparticle diffusion kinetic 
model.  
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Short Abstract 
 

C/SiO2 composite with a carbon-silica-carbon (C-mcms) three layer structure was 
synthesized and evaluated as an anode material for high-energy lithium ion batteries. The C-
mcms exhibits excellent capacity at a current density of 500 mA/g after 150 cycles without 
detectable decay, and high-rate capability, which is superior to other similar composites 
without the carbon core or the carbon shell. The results indicate the structural effect on the 
enhancement of the electrochemical properties: the SiO2nanoparticles are completely 
confined between the carbon shell and the carbon core, the two carbon parts work together 
to keep the structural integrity and to keep the electrode to be highly conductive and active 
during cycling, which guarantees the high capacity and cycle stability; the interior pores and 
voids among the SiO2 nanoparticles can provide free space to accommodate the volume 
change and buffer the volume effect of the electrode during lithiation/delithiation.  
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Short Abstract 
 
Oxygen reduction (ORR) is an important reaction for fuel cell applications.  So far the best 
catalysts have ben those  based  on platinum deposited on carbon. Their drawbacks are 
high costs and  an intolerance to methanol crossover. This led to an intensive search for 
less expensive catalysts of  a sufficient performance. The latter is determined by an onset 
potential value (as  much positive as possible) and the number of electron transfer equal 
to 4.   
 
Since the discovery of graphene, carbon-based materials have been extensively studied 
for this purpose. Nevertheless, to reach a good performance nanoforms of carbons have 
to be chemically modified and nitrogen doping was  found as one of the factors enhancing 
their catalytic activity in ORR. Recent results also suggested that defects in a graphene 
matrix positively enhance their ORR efficiency. 
 
Even  though porous carbons have not been yet extensively studied as  the ORR 
catalysts, there are some reports indicating that an ordered porous structure/mesopores 
can enhance the catalytic activity. Oxygen groups and especially quinones were also  
suggested as important for this purpose. 
 
Since our recent research results suggested that on highly ultramicroporous carbons   
containing only oxygen, the number of electron transfer reached 4 in an alkaline 
electrolyte and the onset potential increased with a decrease in the sizes of pores, we 
suggest that ORR might be an adsorption-enhanced process in such systems. We will 
discuss our findings and  linked than to those published in the literature indicating the 
importance of defects and oxygen groups. The adsorption-based ORR mechanism will 
be emphasized. That mechanism may exist in conjunction with that taking place on 
heteroatom-based catalytic centers.  
 
 


