SANI4V SVIINIIL A
V|4VH90LYWOND

30 V10NVdS3 ava3aioos

43z
=
8 2 =

SANIAV SVIINIIL A
VIAVIIOLVINO &I

y 4


www.secyta.org

AW,
BROKER
AN AR

Triple Quad Mass Spectrometer

EVOQ® DART-TQ*

Two Workflows, One Integrated System
Simple. Selective. Sound.

Screen Quickly, Validate With Confidence

Navigate vast numbers of samples, hundreds of target compounds, stringent turn-
around-times, and challenging sample matrices, the dependable EVOQ® DART-TQ* MS
system provides fast, sustained sensitivity and robustness. Quickly screen your samples
with a chromatography-free workflow and then simply switch to the VIP HESI source for
traditional LCMS validation of the flagged subset of samples making your lab more
productive and cost effective.

B Simple switch between DART and VIP HESI sources
B Fast chromatography free sample screen for increased throughput
B \Validate screen hits with conventional LCMS for result assurance

For Research Use Only. Not for use in clinical diagnostic procedures.

For more information please visit www.bruker.com/evoq-dart-tq

Innovation with Integrity




CROMATOGRAFIA Y TECNICAS AFINES
Madrid, 2025, Vol. 46, nim. 1
ISSN 1132-1369

Sociedad Espafiola de Cromatografia y Técnicas Afines (http://www.secyta.org)

19
21
22
23
28

29
33

34

38

45

Redaccion:

Publicidad:

iINDICE
EDITORIAL

ARTiCULO

Engineering Functionality: The Role of Smart Materials in Modern Chromatographic Systems
H. Martinez-Pérez-Cejuela, I. Ten-Doménech, M. Vergara-Barberan, E. J. Carrasco-Correa,

M. J. Lerma-Garcia, M. Beneito-Cambra, E. F. Simé-Alfonso, J. M. Herrero-Martinez

NOTICIAS DE LA SECyTA

Euroanalysis 2025 y XXIV Scientific Meeting of SECyTA (53.2 Reunién Cientifica del GCTA)
Nuevos socios

4.2 edicion del Premio SECYTA a la mejor Tesis Doctoral en Cromatografia y Técnicas Afines
Premio SECYTA a la mejor Tesis Doctoral en Cromatografia y Técnicas Afines

Homenaje a socios

INFORMACIONES
Congresos celebrados
Calendario de actividades

INFORMACION BIBLIOGRAFICA
Articulos de interés

DE NUESTRAS EMPRESAS COLABORADORAS
Notas técnicas
Novedades técnicas

Ana Cristina Soria Monzoén (acsoria@iqog.csic.es)
Ana Isabel Ruiz Matute (ana.ruiz@csic.es)
Angel de la Puerta Garcia-Barroso (angeldelapuerta@igog.csic.es)
Belén Gémara Moreno (bgomara@igog.csic.es)
Instituto de Quimica Orgénica General (CSIC)
Juan de la Cierva 3, 28006 Madrid. Tel. 91-562 2900
Angel de la Puerta Garcia-Barroso (angeldelapuerta@igog.csic.es)
Instituto de Quimica Orgénica General (CSIC)
Juan de la Cierva 3, 28006 Madrid. Tel. 91-5622900

Depésito legal: M-1902-1975

Disefo y preimpresion: Graficas Blanco, S. L.

Impresion: Solana e hijos Artes Gréficas, S. A. U.

Disefo de la portada: Pau de Riba

Los autores son responsables del contenido de sus articulos.


http://www.secyta.org
mailto:acsoria%40iqog.csic.es?subject=
mailto:ana.ruiz%40csic.es?subject=
mailto:angeldelapuerta@iqog.csic.es
mailto:bgomara@iqog.csic.es
mailto:angeldelapuerta@iqog.csic.es

EDITORIAL

Queridos socios de la SECyTA,

Escribo estas lineas en los primeros dias de septiembre, inmediatamente posteriores a la celebracion de nuestra
XXIV Reunién Cientifica, que este afno se ha dado en el marco de Euroanalysis 2025. Eso nos ha permitido desta-
car y reforzar el papel de la cromatografia y otras técnicas separativas en el marco de la quimica analitica, mos-
trando los trabajos que realizan nuestros cientificos, investigadores y estudiantes a nuestros colegas europeos.
Igualmente, hemos podido disfrutar de magnificas comunicaciones de otros dmbitos del andlisis quimico, que
ensanchan nuestra vision de este campo. Deseo agradecer a los organizadores de Euroanalysis 2025, encabezados
por la Dra. Anna de Juan, por el esfuerzo realizado para que el congreso haya sido exitoso y de alta calidad cien-
tifica. Deseo destacar que entre los miembros del Comité Organizador se encontraban algunos socios de SECyTA,
como la Dra. Rosa M. Marcé, la Dra. Silvia Lacorte y el Dr. Cristian Gémez. El nimero de participantes ha sido
elevado (mas de 700), de diferentes paises, mayoritariamente europeos. El programa ha tenido 6 conferencias
plenarias, 21 keynote lectures (en 4 sesiones paralelas), 159 comunicaciones orales, ademas de 88 comunicaciones
de jovenes investigadores, y 430 comunicaciones en forma de poéster. Es de destacar que la cromatografia y las
técnicas de separaciéon han sido las protagonistas de la primera conferencia plenaria, impartida por el Dr. Frederik
Lynen a propuesta de SECyTA, y que algunos de nuestros socios han sido conferenciantes destacados. Como ya
es habitual, durante la Reunién se han concedido los premios José Antonio Garcia Dominguez, esponsorizados
por Bruker, a las mejores comunicaciones orales y en formato pdster. Deseo expresar en estas lineas mi agradeci-
miento a Bruker en nombre de SECyTA por su soporte constante en la esponsorizacién de estos premios, que han
llegado ya a su XX edicion. Este afio se ha celebrado también la IV edicion del Premio SECYTA a la mejor Tesis
Doctoral en Cromatografia y Técnicas Afines, que se otorgd entre las 12 tesis presentadas correspondientes al afo
2024. Agradezco el trabajo del jurado que evalué las Tesis por su esfuerzo y por la labor complicada gue supone
escoger la mejor entre las tesis, todas ellas de elevada calidad. Enhorabuena a todos los premiados.

Desde estas lineas quiero también informaros de cambios que se han producido en este ultimo periodo. En primer
lugar, ha habido algunas substituciones en el Comité Editorial del Boletin: la Dra. Belén Gémara ha sustituido a la
Dra. Maria Luz Sanz y el Dr. Angel de la Puerta ha sustituido al Dr. Mario Fernandez, que se ha jubilado. Junto con
ellos, contintian en el Comité la Dra. Ana Cristina Soria y la Dra. Ana Isabel Ruiz. Quiero agradecer a todos ellos
el trabajo desinteresado que llevan a cabo para que todos podamos disfrutar de esta revista. Un agradecimiento
especial a Marfa Luz y a Mario por todos estos afios de dedicacién. Con respecto al Boletin, también quiero des-
tacar que, en la Junta de Gobierno del pasado abril, se acordd suspender la impresion en papel a partir de 2026,
atendiendo a criterios de uso, sostenibilidad ambiental y eficiencia de recursos. Sin duda, hoy la mayoria de noso-
tros estamos ya acostumbrados a las revistas en formato digital y esperamos que esta decision, que fue ratificada
en la Asamblea General, sea bien acogida. También estamos en proceso de actualizar la pagina web para ponerla
al dia, tanto desde la perspectiva legal (ley de protecciéon de datos, seguridad informética, etc.), como para ase-
gurar su continuidad y facilitar las modificaciones de contenidos. Este proyecto lo esta liderando la Dra. Patricia
Plaza, vocal de la Junta de Gobierno, a la que agradezco el trabajo que esta realizando.

Finalmente, desearia informaros que para el préximo afio estamos preparando una reuniéon de las diferentes so-
ciedades que trabajamos en andlisis instrumental en Espafia. La Sociedad Espafiola de Quimica Analitica (SEQA),
la Sociedad Espafola de Espectrometria de Masas (SEEM), la Sociedad Espafiola de Metabolémica (SESMET), la
Sociedad de Espectroscopia Aplicada (SEA) y nuestra Sociedad (SECyTA), realizaremos nuestras reuniones cientificas
conjuntamente en Salamanca del 21 al 24 de julio, en un Unico congreso en torno al andlisis instrumental. Ya
hemos mantenido diferentes reuniones preparatorias y, a partir de ahora, intensificaremos el trabajo, junto con el
comité organizador local, encabezado por el Dr. José Luis Pérez Pavon, para que en julio de 2026 podamos disfru-
tar todos de un interesante congreso, con conferenciantes de alto nivel, en el que podamos dar a conocer nuestras
Ultimas investigaciones. Os iremos proporcionando informacién a través de los medios habituales (web, correo
electrénico, etc.) para que podais iros organizando. Espero veros, pues, en Salamanca en el préximo mes de julio.

Un abrazo,

Jorp! DiAz FERRERO
Presidente de SECyTA
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ABSTRACT

Chromatography remains a cornerstone technique in
analytical chemistry, enabling the separation and anal-
ysis of complex mixtures. The progress of chromato-
graphic separation technologies is closely linked to
the development of stationary phase materials, where
particle size, structure, and functionality critically in-
fluence column efficiency and selectivity. Recent ad-
vances in tailored materials have significantly en-
hanced the performance of chromatographic systems,
improving selectivity and sensitivity. Their integration
into packed, monolithic, and open tubular columns
has expanded applications in hydrophilic interaction
chromatography (HILIC), chiral separations, and cata-
lytic flow systems, among others. This mini-review ex-
plores the latest developments (from 2022 to 2025)
in the design and application of custom materials for
chromatography, focusing on innovations in station-
ary phases, such as functionalized nanoparticles, hy-
brid materials, and biomimetic surfaces. The review
also highlights key trends, including the integration of
nanomaterials, green chemistry principles, among
others.

Keywords: Functional Materials; Stationary Phases;
Chromatographic Separation; Enantiomers, Isomers,
Columns; Porous Frameworks.

1. INTRODUCTION

Chromatographic separation is a fundamental tool in
analytical chemistry, widely used for the precise isola-
tion, identification, and quantification of components
within complex mixtures. It plays a pivotal role in a
wide range of applications, from environmental mon-
itoring to food safety, pharmaceuticals, and biomo-
lecular analysis. The performance of chromatographic
systems, particularly high-performance liquid chroma-
tography (HPLC), gas chromatography (GC), and cap-
illary electrochromatography (CEC), is significantly in-

fluenced by the stationary phase materials employed
in the columns. These materials determine critical as-
pects of the separation process, such as column effi-
ciency, selectivity, and resolution. Over the years, sub-
stantial advances have been made in improving these
materials to enhance the overall efficiency and capac-
ity of chromatographic systems [1, 2].

The efficiency of a chromatographic column is
governed by various factors, with the size and struc-
ture of the packing material being among the most
influential [3]. According to the van Deemter equa-
tion, decreasing the particle size of packing materials
results in improved separation efficiency by reducing
the resistance to mass transfer. This principle has been
central to the evolution of chromatographic materials,
leading to the development of increasingly smaller
packing particles, such as those used in ultra-high per-
formance liquid chromatography (UHPLC). The transi-
tion to smaller particle sizes has brought about signif-
icant improvements in column performance, enhancing
resolution and speed. However, as particle size de-
creases, the challenge of high back pressure arises,
creating significant technical hurdles, especially when
pushing materials to the nanoscale [3].

In parallel to these advances in particle size reduc-
tion, the exploration of novel functional materials has
emerged as a key strategy for improving chromato-
graphic performance. Metal-organic frameworks
(MOFs), covalent-organic frameworks (COFs), molec-
ularly imprinted polymers (MIPs), molecular cages, bi-
omolecule-based, and carbon-based materials have
gained attention for their tunable properties and ver-
satility [1, 4]. These materials can be engineered to
provide high surface areas, selective interactions, and
chemical stability, which are crucial for efficient sepa-
rations. For instance, MOFs are well-known for their
large surface area and high porosity, while COFs offer
robust structural stability and precise pore size control.
MIPs or biorecognition elements are designed for se-
lective molecular interaction, making them ideal for
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applications requiring high specificity, such as chiral
separation. Recent trends in chromatographic materi-
al development involve sophisticated hybridization
strategies, where different functional materials are
combined to leverage the unique advantages of each
[5, 6]. These hybrid materials effectively overcome the
limitations of individual components by enhancing
stability, flexibility, or selectivity. These innovative hy-
brid materials are increasingly being incorporated into
chromatographic systems, expanding their applica-
tions and improving performance across a variety of
separation technigues.

Although not classified as a functional material, 3D
printing has emerged as a transformative tool in chro-
matography, enabling the rapid prototyping and cus-
tomization of column hardware, microfluidic devices,
and support structures [7, 8]. This technology facili-
tates the fabrication of complex geometries and inte-
grated systems that are difficult to achieve through
conventional manufacturing methods, offering new
possibilities for miniaturization, automation, and
cost-effective production in separation science. Recent
advances include the printing of monolithic columns
and flow distributors with enhanced precision and re-
producibility. Moreover, 3D printing allows for the in-
tegration of multi-material systems, paving the way for
hybrid designs that combine structural components
with functional coatings. These developments support
the creation of next-generation chromatographic plat-
forms tailored for specific analytical tasks.

This minireview aims to provide an overview of
the state-of-the-art and describe the main challenges
and gaps during method development using these
materials for the recent advances in separation scienc-
es using functional materials. It discusses key materi-
als, such as MOFs, COFs, MIPs, and carbon-based hy-
brids, with a particular focus on their unique properties
and how they can be combined to create more effi-
cient and selective chromatographic systems. Al-
though other chromatographic liquid-coated supports
are reported in the literature (including ionic liquids
and deep eutectic solvents) [9, 10], this review has
focused on the solid materials. Additionally, the re-
view highlights recent case studies in various fields,
including environmental monitoring, food safety, bio-
medical applications, and pharmaceuticals, showcas-
ing the practical applications of these materials. It also
addresses the current challenges faced in the integra-
tion and commercialization of these advanced mate-
rials, including issues related to stability, reproducibil-
ity, and scale-up.

Engineering Functionality: The Role of Smart Materials

in Modern Chromatographic Systems

This review seeks to offer a broad overview of the
potential hybridization and use of functional materials
for specific applications within the field of separation
science, rather than offering an exhaustive evaluation
of the existing literature. To achieve this, a systematic
literature search was conducted covering the period
from 2022 to 2025. The search was performed using
Google Scholar and Scopus, employing the following
keywords and their combinations: functional materi-
als, layered double hydroxides, molecular cages, MOF,
COF, HOF (hydrogen-bonded organic frameworks),
biosorbents, biomolecule, MIP, aptamer, carbona-
ceous, carbon-based, nanoparticles, silica, monoliths,
and 3D-printing, in conjunction with chromatograph-
ic separation, separation, chromatography, electro-
chromatography, electrophoresis, gas chromatogra-
phy, and liquid chromatography.

2. ORGANIC AND INORGANIC STATION-
ARY PHASES. TYPES OF FUNCTIONAL
MATERIALS

Recent advances in separation science have led to the
development of a wide array of functional materials
with improved performance over conventional sta-
tionary phases. These materials, both organic and in-
organic in nature, have been tailored to enhance se-
lectivity, resolution, and robustness across various
chromatographic modes, including HPLC, GC, capil-
lary electrochromatography (CEC), and thin-layer
chromatography (TLC). Table 1 summarizes the most
recent application in the field [4, 11-64], including
MOFs, COFs, MIPs, molecular cages and others ex-
plored either as standalone phases or in combination
with silica and polymer supports.

Distinguishing the individual role of each compo-
nent is not always straightforward, as many materials
serve multiple functions simultaneously. For instance,
contributing to both interaction mechanisms and
structural support. Nonetheless, general trends can be
highlighted:

¢ Functional materials (e.g., MOFs, COFs, molecu-
lar cages, MIPs) are typically responsible for pro-
viding increased interaction sites and selectivity.

e Silica particles and organic monoliths primarily
act as mechanical supports, offering column
stability, improved fluidics, and packing compa-
tibility with conventional LC formats.



¢ In most cases, synergetic effects are explicitly or
implicitly demonstrated, involving enhance-
ments in chemical stability, mass transfer, multi-
modal retention, and overall chromatographic
performance.

2.1. Porous frameworks and hybrid sorbents
for stationary phase design

Metal-Organic Frameworks (MOFs) are a class of crys-
talline porous materials assembled from metal nodes
and organic linkers. Their structural flexibility, tunable
pore sizes, and diverse chemistries make them ideal
for developing novel stationary phases[65, 66]. In GC,
the modulation of particle morphology (e.g., nano-
plate vs. nanorod structures) [4, 60] or size [59] has
demonstrated improved separation of isomers due to
enhanced mass transfer and shape selectivity. In lig-
uid-phase separations such as HPLC or CEC, MOFs
can offer additional retention mechanisms through
n—stacking, hydrogen bonding, or metal-analyte in-
teractions. However, a common practice is the cou-
pling of MOF with silica particles to pack the resulting
hybrid composite in a separation column [55-58]. Fur-
thermore, their capacity for functionalization—such
as incorporating chiral ligands or immobilizing bio-
molecules—allows for customized selectivity in com-
plex separations, including enantioseparation and
multi-analyte screening [43, 49, 54, 56, 61, 62].

As an example, Mia et al. [62] developed a hybrid
monolithic column combining an MOF and a biomol-
ecule to enhance enantioselective chromatographic
performance. MOF-5 was grown on a (glycidyl meth-
acrylate)-copolymerized-(ethylene dimethacrylate)
(poly(GMA-co-EDMA)) monolith using a layer-by-layer
method and functionalized with pepsin through ami-
dation. This pepsin@MOF-5@poly(GMA-co-EDMA)
column was used in CEC for the enantioseparation of
six basic chiral drugs, showing superior resolution, se-
lectivity, and repeatability compared to pepsin-only
columns. The MOF structure also helped stabilize and
orient pepsin molecules more effectively, supporting
better functional performance and selectivity. This ap-
proach is not free from drawbacks involving complex
synthesis, potential biomolecule leaching, and limited
MOF stability under harsh conditions.

Covalent Organic Frameworks (COFs) are crystal-
line organic materials with periodic two- or three-di-
mensional networks formed by strong covalent bonds
between light elements (e.g., B, C, N, O) [67]. They
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exhibit high surface area, thermal and chemical stabil-
ity, and low density. Their -conjugated frameworks
make them especially effective for retaining aromatic
and planar molecules, and their porous nature facili-
tates fast analyte diffusion. COFs have shown excel-
lent selectivity and reusability in both GC and LC. Re-
cent studies highlight their role in multimodal
separations—combining hydrophobic, hydrogen-
bonding, and ionic interactions—making them suita-
ble for analyzing structurally diverse compounds, from
vitamins to polyaromatic hydrocarbons. Although
they can be used without functionalization [68, 69],
several authors have attached this material to silica
particles [48, 51-53], and others preferred fluorosub-
stituents [44, 45] or crown ethers [63]. Liu et al. [48]
reported a novel SMIP-COF@SIO, stationary phase
aiming to achieve specific and efficient chromato-
graphic separation of complex analytes, including nu-
cleosides, B vitamins, sulfonamides, alkylbenzenes,
phenyl ketones, polycyclic aromatic hydrocarbons
(PAHs), and environmental endocrine disruptors. This
hybrid material integrates the selective molecular rec-
ognition of MIPs with the high surface area and mul-
tifunctionality of COFs, enabling multiple retention
mechanisms and improved interactions with both hy-
drophilic and hydrophobic compounds. Analytical re-
sults demonstrated superior performance of SMIP-
COF@SiO, over SMIP@SIO, and COF@SiO, alone,
showing enhanced selectivity, broader applicability,
and successful use in real sample matrices such as
environmental water and cosmetic products [4]

Molecular cages are discrete, porous, polyhedral
structures typically composed of organic or metal-or-
ganic building blocks that self-assemble into well-de-
fined cavities. Their intrinsic shape-selectivity, modu-
lar structure, and inner functional environments make
them attractive as stationary phase materials for
chromatography [70, 71]. In GC, molecular cages
such as ETTBA-(R,R)-CHDA or metal-organic assem-
blies like [(Tr,Pd;)(CH;CN)][NO;], have shown en-
hanced resolution of halogenated benzenes, esters,
and isomeric alkanes by exploiting hydrophobic cavi-
ty environments and host—guest interactions [25, 64].
In liquid-phase systems, the coupling of molecular
cages with silica particles (e.g., RCC3-GQ@NH,-SiO,
or AD-RCC3-R@NH,-Si0O,) enables their integration
into HPLC and reverse-phase (RP)-LC columns, allow-
ing selective retention of nucleosides, amino acids,
and chiral compounds through ion exchange, hydro-
gen bonding, and size-selective effects [26, 41, 42].
The versatility of molecular cages also lies in their syn-
thetic tunability, enabling post-synthetic modifica-
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tions and chiral cavity design, which can be used to
optimize interactions with target analytes. However,
challenges remain in ensuring uniform coating on
supports and minimizing issues such as peak tailing,
which may arise from particle heterogeneity or limit-
ed phase stability.

Various emerging materials have been explored to
enhance chromatographic separation, each offering
distinct advantages. MIPs provide high selectivity by
mimicking biological recognition, enabling the
trace-level detection of drugs and pollutants, especial-
ly when combined with porous platforms like COFs or
MOFs. However, challenges such as template bleeding
and batch variability persist. Nanoparticles, including
Ni and Au [20, 38], improve surface interactions and
mass transfer, and their functionalization enables tar-
geted affinity separations, though they may suffer
from aggregation or pressure instability. Natural sorb-
ents such as cyclodextrins, chitosan, agarose, and ny-
lon-6 bring biocompatibility and low cost to the field,
proving usefulness for chiral, protein, or vesicle sep-
arations, albeit with limited mechanical stability
[20, 27, 37, 38]. HOFs, assembled through non-cova-
lent interactions, offer mild synthesis and good selec-
tivity in high-resolution GC [13], though their sensitiv-
ity to humidity can be a drawback. Similarly, pillar[n]
arenes, with their rigid, symmetric cavities, excel in
separating isomers via host—guest and m—interactions,
showing superior performance to commercial col-
umns (HP-5 or HP-35) in GC [14], yet remain un-
derused in liguid-phase systems. Together, these func-
tional materials broaden the toolbox for designing
advanced stationary phases, enabling tailored selectiv-
ity, multimodal interactions, and application-specific
performance across a variety of analytical challenges.

2.2. Organic monolithic-based columns

Organic monoliths are continuous, porous polymer
matrices formed in situ via thermal or photoinitiated
polymerization of monomers and crosslinkers, result-
ing in a highly permeable network. This structure en-
ables fast flow rates and low backpressure—key ad-
vantages over conventional packed columns,
particularly in high-throughput and miniaturized sys-
tems [72]. The surface chemistry of these monoliths is
highly tunable through the choice of monomers, al-
lowing for hydrophobic, hydrophilic, zwitterionic, or
aromatic functionalities. Examples such as poly(G-
MA-co-EDMA), 2-naphthylmethacrylate, and butyl
methacrylate-based monoliths have demonstrated ex-
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cellent performance in reversed-phase separations of
peptides, proteins, and small molecules [28, 39, 40].

Despite these strengths, organic monoliths tradi-
tionally suffer from lower surface areas and suscepti-
bility to swelling or shrinkage in certain solvents,
which can affect reproducibility. However, recent ad-
vances—many reflected in Table 1—showcase how
these limitations can be addressed through post-po-
lymerization modifications and the integration of
functional fillers. For instance, the incorporation
of carbon dots [37], MIPs [20], or MOFs [54, 62] has
significantly enhanced their interaction capacity, selec-
tivity, and mechanical robustness. Additionally, zwitte-
rionic monoliths, such as those based on poly(2-meth-
acryloyloxyethyl phosphorylcholine copolymerized
with N,N’-methylenebisacrylamide, poly(MPC-co-
MBA) [39], offer strong hydrophilic interaction capa-
bilities, reaching plate counts as high as 120,000
plates/m. Functionalized monoliths with cyclodextrins
or silsesquioxanes expand retention modes through
host—guest or electrostatic mechanisms as well
[36, 37]. For instance, a polymer brush-assisted immo-
bilized metal affinity chromatography (IMAC) com-
posite was developed using superporous agarose par-
ticles as the support, flexible copolymer brushes to
enhance ligand density, and Ni2*-chelated imino-
diacetic acid (IDA) as recognition elements [38]. The
superporous structure provides high permeability and
low backpressure, while the polymer brushes allow
for dense and stable ligand presentation, significantly
improving binding efficiency through multiple coordi-
nation interactions. The composite effectively sepa-
rates His-tagged proteins from complex biological
samples, even in the presence of high concentrations
of interfering substances. Additionally, its thermo-
responsive properties enable modulation of protein
binding by temperature changes, introducing an extra
level of control. This material offers key advantages in
separation science, including high selectivity, fast mass
transfer, and adaptability to complex matrices. How-
ever, limitations include the relatively complex synthe-
sis process and potential ligand leaching during pro-
longed use.

2.3. Silica-based columns

Silica is widely regarded as the gold standard in LC,
valued for its high mechanical strength, controlled po-
rosity, narrow particle size distribution, and excellent
surface chemistry [73, 74]. Its surface silanol groups
can engage in hydrogen bonding, ion-exchange, and
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polar interactions, making bare silica particularly ef-
fective for normal-phase and HILIC. Functionalization
with chemically bonded groups—such as C18, phe-
nyl, amino, or cyano moieties—further extends its
utility to reversed-phase and selective separations
[19, 23, 24]. Despite its broad applicability, native sil-
ica suffers from chemical instability at extreme pH val-
ues (typically < 2 and > 8), which can result in surface
degradation, dissolution, or structural collapse.

To overcome these limitations, recent develop-
ments have focused on creating hybrid organic—inor-
ganic silica materials and composite phases, many of
which are summarized in Table 1. These include the
incorporation of advanced functional materials such
as MOFs, COFs, molecular cages, and MIPs, which en-
hance silica chemical robustness and extend its selec-
tivity and retention mechanisms [21, 22, 26, 29-31,
41, 42, 48, 51-53, 55-58]. The most promising
preparation methods for these hybrid materials in-
clude:

— Surface grafting or in situ growth of function-
al materials (MOFs, COFs, MIPs) onto silica
particles: This method ensures good adher-
ence and coverage, enhancing stability and
reproducibility (e.g.,, MOF-808@Si0,, COF@
SiO,, RCC3-GQ@NH,-SIO,).

— Sol-gel and co-precipitation methods: Used
for materials like MIP-202@SiO, or ZIF-67@hy-
drogel@SiO,, these allow uniform distribution
of the sorbent onto silica, enabling multi-
mode separation via hydrogen bonding, w—in-
teractions, or ion exchange.

— Layer-by-layer assembly: This approach is often
applied when biofunctionalization is required
(e.g., pepsin@MOF-5@poly(GMA-co-EDMA))
for precise control over the surface architec-
ture and selectivity.

— Click chemistry and post-synthetic modifica-
tion: These strategies facilitate the attachment
of specific ligands, fluorinated groups, or
crown ethers to silica-bound frameworks, en-
hancing selectivity and performance.

— Core-shell strategies (e.g., SiO,@SiO, micro-
spheres). With precise control of shell thick-
ness and porosity, they enable high-efficiency
separations with low backpressure, offering
tunability and reproducibility.

For example, PFP-SiO, monoliths [19] offer en-
hanced m—m interactions and reduced backpressure for

Engineering Functionality: The Role of Smart Materials
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hydrophobic analytes, while amino-functionalized sil-
ica supports electrostatic interactions with nucleic ac-
ids and charged pharmaceuticals. Likewise, biomole-
cule=silica hybrids, such as those functionalized with
pepsin or cyclodextrins, demonstrate high selectivity
in enantioseparation or host-guest interactions (see
Table 1). Several examples listed in Table 1 —such as
RCC3-GQ@NH,-Si0,, MIP@NH,-SIiO,, or COF@SiO,—
illustrate the breadth of strategies used to transform
silica into a multifunctional stationary phase platform,
capable of accommodating multimodal separation
mechanisms and performing well in complex matri-
ces.

To overcome the common issues of incomplete
shell coating and poor reproducibility in silica parti-
cles, Tang et al. [33] performed a mechanistic study to
optimize shell formation of SiO,@SiO, core—shell silica
microspheres (CSSMs). It was found that ureido mod-
ification of the silica core surface significantly lowers
its Zeta potential (to —20.1 to —4.8 mV), promoting
the uniform deposition of urea-formaldehyde/silica
nanoparticle coacervates and leading to more consist-
ent and dense shell growth. Control over parameters
such as pH, temperature, reaction time, and water
content further improved uniformity and scalability,
enabling semi-preparative yields up to 50 g. The shell
thickness and pore size could be tuned by adjusting
reaction time and the colloidal silica sol particle size.
After surface modification with octadecyltrichlorosi-
lane, the resulting CSSMs demonstrated high sepa-
ration efficiency and low column backpressure as
stationary phases in RPLC and UHPLC, effectively sep-
arating small molecules, peptides, and proteins. Ad-
vantages of this approach include tunability, improved
batch reproducibility, and scalability, offering a viable
alternative to traditional layer-by-layer methods. Lim-
itations lie in the requirement for careful surface mod-
ification and the sensitivity of shell formation to sur-
face potential.

Another example is published by Zhong et al.
[21] where kaempferol molecularly imprinted mono-
lithic columns (MIMCs) were successfully prepared
by surface imprinting on silica monoliths (Figure 1),
offering a homogeneous pore structure, high surface
area (>100 m¥qg), porosity (~74 %), and good per-
meability. Using a straightforward three-step pro-
cess—monolith synthesis, surface functionalization,
and imprinting polymerization—these columns ena-
bled selective chromatographic separation of fla-
vonoids from Ginkgo leaf hydrolysate. Among the
different functionalized supports evaluated, ami-



no-modified silica monoliths (SiO,—NH,) exhibited su-
perior chromatographic performance, achieving
near-baseline separation of structurally similar flavo-
noids such as kaempferol, genistein, isorhamnetin,
and quercetin. However, when applied in solid-phase
extraction (SPE), the thiol- and vinyl-functionalized
monoliths outperformed the amino-functionalized
ones, providing cleaner extracts with fewer retained
impurities. Despite excellent selectivity, the SiO,—
NH,-based MIMC showed limited sensitivity, with a
relatively poor limit of detection, suggesting room
for improvement in analytical applications. Neverthe-
less, this study underscores the value of surface im-
printing strategies on monolithic supports as a prom-
ising route for developing highly selective stationary
phases for the separation and analysis of target com-
pounds in complex matrices.

B

N o e ]

Figure 1. Optical images and micrographs of silica-based
columns. (A, B) Appearance morphology. (C) SEM images of
Si0,, (D) Si0,-NH,-MIP, (E) SiO,-SH-MIP, (F) Si0,-CC-MIP. Re-
produced from [21] with permission from John Wiley & Sons
Copyright® 2025.

These advances confirm that silica, while a ma-
ture material, continues to evolve as a central scaf-
fold for next-generation chromatographic stationary
phases when combined with nanostructured or bio-
mimetic components. Its adaptability ensures contin-
ued relevance across diverse analytical challenges,
from environmental analysis to pharmaceutical pro-
filing.

Cromatografia y Técnicas Afines

2.4. 3D Printing in Chromatographic Separation

While not a functional material itself, 3D printing has
recently emerged as a transformative tool in the devel-
opment of chromatographic systems, and for that, it
is worth mentioning some examples [7, 8]. This tech-
nique enables the precise fabrication of custom-de-
signed stationary phase supports, column housings,
and microfluidic architectures, which can significantly
influence separation performance. As shown in Ta-
ble 1, several examples demonstrate how 3D-printing
has been applied to create monolithic columns, met-
al-based microchips, and customized polymer formats
for the efficient separation of proteins, small mole-
cules, and volatile organic compounds, among others
[11, 12, 15-17].

The main advantages of 3D printing lie in its ge-
ometry control, rapid prototyping, and ability to inte-
grate multiple functions (e.g., flow channels, sorbent
beds, connectors) into a single device. Materials used
range from GMA-based polymers and acrylates to
commercial particles, depending on the separation
mode and chemical resistance required. Although 3D
printing does not introduce new chemical interactions
like MOFs or COFs, it enhances the versatility and ap-
plicability of existing functional materials by enabling
their incorporation into optimized structures. These
formats are particularly attractive for miniaturized sys-
tems, on-site analysis, and high-throughput plat-
forms, where conventional fabrication methods fall
short.

Wen et al. [11] reported a scalable manufacturing
strategy for HPLC media that integrates stereolithog-
raphy 3D printing with porogenic chemistry (Fig-
ure 2). This enables parallel production of media with
consistent macroporous structures and high reproduc-
ibility (2.04 % retention time variation across 1,000
columns). The media supports fast separations of pro-
teins and antibodies in reversed-phase and hydropho-
bic interaction chromatography. Scaling up from ana-
lytical to preparative purification was achieved with
minimal extra cost or method changes, exemplified by
isolating 12 mg of hemeproteins in 8 minutes and
processing liter-scale fermentations in 7 hours on a
single 20 mm column. Automated production and
precise microstructure replication allow excellent
method transfer and scalable manufacturing without
specialized expertise, offering significant potential for
rapid, customizable separation and purification in bi-
osynthesis and pharmaceutical fields. However, de-
spite its advantages, this approach may face limita-
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Figure 2. Stereolithographic 3D printing of HPLC stationary phase. (a) Liquid crystal display and digital light processing 3D-print-
ing process for HPLC media. (b) Pore formation mechanism: 1—homogeneous precursor, 2—UV-initiated polymer nuclei,
3—microglobule growth, 4—porous structure formation, 5—SEM image (scale bar: 20 pm). (c) Versatile column formats: 1—
analytical (8.5-15 mm i.d.), 2—preparative (20.8 mm i.d.), 3—SPE (1.5 mm i.d., 1000/batch), 4—wide-bore (80 mm i.d.); all
printed on 143 x 84 mm?2 plates. (d) Scalable, low-cost production and method development using printed media. Reproduced
from [11] with permission from the American Chemical Society Copyright® 2025.

tions such as the initial cost and accessibility of
high-resolution stereolithography printers, potential
constraints in the range of printable chemistries com-
patible with porogenic formulations (organic sol-
vents), and challenges in scaling beyond certain col-
umn dimensions or complex geometries.

3. CURRENT CHALLENGES AND FUTURE
OUTLOOK

Despite significant progress, several challenges hinder
the widespread use of advanced functional materials
in chromatography. Stability remains a concern, espe-
cially for MOFs and COFs that degrade under mois-
ture or extreme pH. Reproducibility and scale-up are
also problematic, as many synthesis methods are com-
plex and not easily standardized, limiting commercial
translation.

Integration into existing platforms is another hur-
dle—lab-scale successes often fail to transfer to con-
ventional column formats or automated systems. Ad-
ditionally, the field must address green chemistry
concerns, promoting sustainable synthesis routes and
biodegradable materials.

Looking forward, bioinspired hybrids (e.g., en-
zyme—MOF) and 3D-printed materials offer custom-
ized solutions with improved performance. The use of
Al-based tools to design and predict effective materi-
al combinations could accelerate discovery, reduce de-
velopment time, and enhance application-specific se-
lectivity.

4. CONCLUSIONS

The integration of functional materials into chromato-
graphic stationary phases has opened new avenues



for improving separation efficiency, selectivity, and
versatility. Materials such as MOFs, COFs, molecular
cages, MIPs, nanoparticles, and natural sorbents offer
diverse and tunable interactions with target analytes,
enabling the resolution of complex mixtures, includ-
ing isomeric, chiral, and trace-level compounds. Their
ability to introduce multimodal retention mecha-
nisms—ranging from m- interactions and hydrogen
bonding to molecular recognition and ion exchange—
has significantly enhanced the analytical power of
both GC and LC.

Recent strategies involving hybridization with sili-
ca or incorporation into organic monoliths have fur-
ther expanded the applicability of these materials, as
reflected in Table 1. Moreover, enabling technologies
such as 3D-printing are pushing the boundaries of
column design and format flexibility, allowing the
practical implementation of advanced materials in
compact, efficient, and customizable platforms. While
most advanced materials reviewed are still at the ex-
perimental stage, some are approaching commercial
viability (especially silica-based hybrid supports), with
potential for near-future translation into market-ready
stationary phases.
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EUROANALYSIS 2025 Y XXIV REUNION CIENTIFICA DE LA SECyTA
(53.2 REUNION CIENTIFICA DEL GCTA)

Euroanalysis 2025, which will take place in the Bar-
celona International Convention Centre in Barce-
lona from August 31°t to September 4™, aims to be a
forum to share knowledge and experience, a think
tank and a place to promote Analytical Chemistry net-
working. It is the conference of the Division of Ana-
lytical Chemistry (DAC) of European Chemical Society
(EuChemsS) and this Edition is organized by the Cata-
lan Chemical Society and the Spanish Society of
Chromatography and Related Techniques
(SECyTA) will incorporate the XXIV Edition of its annu-
al Meeting within Euroanalysis 2025. The motto of
the conference will be Analytics 5.0: answering so-
cietal challenges.

Organizing Committee

e Anna de Juan, from Universitat de Barcelona,
and member of the board of the Catalan Chem-
ical Society.

e Rosa Maria Marcé, from Universitat Rovira i Vir-
gili, and vice president of the Catalan Chemical
Society.

e Elisabet Fuguet, from Universitat de Barcelona.

e Manel Alcala, from Universitat Autonoma de
Barcelona.

¢ Anna Rigol, from Universitat de Barcelona.

¢ Sonia Sentellas, from Universitat de Barcelona.

¢ Manuela Hidalgo, from Universitat de Girona.

e Silvia Lacorte, from Institute of Environmental
Assessment and Water Research, CSIC.

e Cristian Gomez-Canela, from Universitat Ra-
mon Llull.

Plenary speakers

¢ Federic Lynen. Ghent University, Belgium.
Temperature responsive and per-aqueous liquid
chromatography: new solutions for more sus-
tainable multidimensional high performance lig-
uid chromatography.

e Laura Lechuga. CSIC, Spain. Revolutionizing
point-of-care diagnostics with nanophotonic bi-
05ensors.

¢ Marek Tbiszewski. Gdansk University of
Technology, Poland. Greenness metrics and
assessments.

e Elia Psillakis. Technical University of Crete,
Greece. Winner of Robert Kellner Award Lec-
ture.

¢ Giinter Gauglitz. University of Tibingen,
Germany. Winner of the DAC Award.

History Lecture

¢ Miquel Esteban. Universitat de Barcelona,
Spain.

Keynote speakers

¢ Soledad Cardenas. University of Cordoba,
Spain. Sustainable sample preparation: from
planar extraction devices to affordable ambient
mass spectrometry interfaces.

¢ Alegria Carrasco-Pancorbo. University of
Granada, Spain. Advancing food metabolom-
ics: analytical strategies, main areas of interest
and examples of innovative applications.

¢ Costanza Cucci. Italian National Research
Council (IFAC-CNR) of Florence, Italy. Reflec-
tance hyperspectral imaging for artworks and
archaeological assets: state of the art and per-
spectives.

¢ Elena Dominguez Vega. Leiden University
Medical Center, The Netherlands. Digging
into the multifaceted variability of (auto)anti-
body molecules using novel MS-based ap-
proaches.

¢ Peter Eichhorn. Merck Healthcare KGaA. 5i-
oanalytical strategies for antibody-based thera-
peutics in drug discovery and development.

¢ Kim Esbensen. WHY do we need a Theory of

Sampling (TOS) for analysis?

¢ Javier Hernandez-Borges. University of La
Laguna, Spain. from influent to effluent: un-
derstanding microplastic distribution in waste-
water treatment.

¢ Hans-gerd Janssen. Unilever/Wageningen
University, The Netherlands. Advances in
chromatography, mass spectrometry and data
processing: Their influence on food analysis.

¢ Koen Janssens. University of Antwerp, Bel-
gium. Looking at works of art with X-ray eyes:
non-destructive spectroscopic imaging and
analysis.
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¢ Dimitria Lambropoulou. Aristotle University
of Thessaloniki, Greece. Suspect and Non-Tar-
get Analysis for determination of emerging con-
taminants in water and food samples.

e lvo Leito. University of Tartu, Estonia. Excel-
lence in analytical chemistry: A joint master’s
programme.

¢ Martina Marchetti-Deschmann. TU Wien,
Institut fir Chemische Technologien und
Analytik, Austria. Mass spec imaging: a com-
prehensive view of molecular insights.

¢ Agata Michalska. University of Warsaw, Po-
land. Adding colour to ion sensing.

¢ Encarnacién Moyano. University of Barce-
lona, Spain. Mass spectrometry: a game
changer in analytical chemistry.

¢ Claudia Paoletti. The new frontiers in food
and feed risk assessment.

¢ Rodolfo J. Romanach. University of Puerto
Rico, Puerto Rico. /nnovation and collabora-
tion for process analytical technology and ad-
vanced pharmaceutical manufacturing.

e Agnieszka Smolinska. University of Maas-
tricht, The Netherlands. Where scent meets diag-
nosis: data-driven volatolomics and chemometrics.

¢ Joanna Szpunar. CNRS, France. Mass spec-
trometry approaches to the analysis of nano-
and microplastics.

¢ Frantisek Svec. Charles University in Hradec
Kralove, Czech Republic. Organic poly-
mer-based nanofibers as an advanced format of
sorbents for sample preparation in HPLC.

¢ Roma Tauler. IDAEA-CSIC, Spain. Non-target
chemometric analysis of MS data.

e Oscar Yanes. University of Rovira i Virgili,
Spain. from mass spectrum to structure: accel-
erating metabolite identification with Al and
cloud computing.

Preconference courses

Several courses will be taught the first day of the Con-
ference, that will take place at the historical Building of
the Universitat de Barcelona. The courses will be taught
by experts in each field. The courses are the following:

e Hyperspectral Imaging: modalities and
hardware. José Manuel Amigo and Martina
Marchetti Deschmann.

¢ Hyperspectral imaging: software and data
analysis. José Manuel Amigo and Rodrigo Ro-
cha.

¢ Basic Chemometrics. Federico Marini and Ag-
nieska Smolinska.

¢ Advanced chemometrics. Federico Marini and
Agnieska Smolinska.

e Why analysis needs the Theory of Sam-
pling (TOS): The importance of the “before
analysis” domain. Kim H. Esbensen.

¢ Introduction to liquid chromatography-ion
mobility-mass spectrometry. Encarna Mo-
yano.

¢ New trends in bioanalysis. Raluca-loana van
Staden.

Awards

¢ Awards José Antonio Garcia-Dominguez of
the SECyTA and sponsored by Bruker to the 2
best young oral and poster presentations relat-
ed to separation techniques.

e Award of Grupo de Ciencia y Tecnologias
(Bio)Analiticas of the Spanish Royal Society
of Chemistry.

¢ Award of the EuChemS-DAC Sample Prep
Study Group and Network to the best poster
presentation in sample treatment.

e Awards of the American Chemical Society to
young presentations.

Special Volume of Analytical and Bioanalytical
Chemistry

A special issue of Analytical and Bionanalytical Chem-
istry will be dedicated to publishing papers presenting
the results shown in Eruroanalysis2025.

Grants

Several scientific societies offer grant for attending
the conference: SECyTA, Sociedad de Espectroscopia
Aplicada (SEA), Sociedad Espanola de Espectrometria
de Masas (SEEM), Sociedad Espanola de Quimica
Analitica (SEQA), the Divisions of Analytical Chemis-
try of the German Chemical Society (GDCh), the
Royal Society of Chemistry, and the Societa Chimica
Italiana.



Cromatografia y Técnicas Afines

NUEVOS SOCIOS

2096

Merola, Antonia

IDAEA-CSIC

Jordi Girona, 18. 08034 Barcelona

2097

Castillo Garcia, Alvaro

Grupo TESEA, Facultad de Ciencias, Universidad de
Valladolid

Paseo de Belén, 7. 47011 Valladolid

2098
Jano Bascones, Ana
Julidn Diez, 19, 3C. 34002 Palencia

2099
Oriade, Kemi Funmi
Viejo de Renedo, 1. 47011 Valladolid

2100

Rodriguez Gonzalez, Alejandro

Seccion de Quimica, Facultad de Ciencias, Universidad
de La Laguna

Avda. Astrofisico Francisco Sanchez, s/n

38200 San Cristébal de la Laguna (Santa Cruz de Te-
nerife)

2101

Amézqueta Pérez, Susana

Seccié de Quimica Analitica, Facultat de Quimica, Uni-
versitat de Barcelona

Marti Franqués, 1-11. 08028 Barcelona

2102

Trullas Estrem, Abril

Facultat de Quimica

Marcelli Domingo, 1. 43007 Tarragona

2103

Moragrega Knol, Emma

Av de les Corts Catalanes, 30, 3r 2n
08172 Sant Cugat del Vallés (Barcelona)

2105
Olivella Marti, Maria
Amigo, 62. 08021 Barcelona

2106

Socas Hernandez, Ana Cristina

Chapatal, 20. 38390 Santa Ursula (Santa Cruz de Te-
nerife)

2107
Narvaez Simon, Alfonso
c¢/Comendador Mesias, 4. 23400 Ubeda (Jaén)

2108
Piltan, Mohammad Amin
Venus, 16. 25003 Lleida

2109
Rocamora Rivera, Blas
Los Madriles, 27. 30649 Abanilla (Murcia)

2110
Crespi Sanchez, Neus
Ses Algueries, 10. 07142 Santa Eugénia (llles Balears)

2111
Cervera Pifana, Joan Josep
Mestre Fargas, 82. 43540 La Rapita (Tarragona)

2112

Capilla Flores, Raquel

Rio Cafamares, 7 1.° H.

04738 La Gangosa, Vicar (Almerfa)
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4.2 EDICION DEL PREMIO SECyTA A LA MEJOR TESIS DOCTORAL
EN CROMATOGRAFIA Y TECNICAS AFINES
(Aprobado por la Junta de Gobierno de la SECyTA el 1 de abril de 2025)

La Sociedad Espafiola de Cromatografia y Técnicas
Afines (SECyTA) convoca, en su 4.2 edicion en 2025,
el premio SECYTA a la mejor Tesis Doctoral. Este pre-
mio tiene por objeto reconocer el mérito cientifico de
las tesis doctorales realizadas por los socios de la SE-
CyTA sobre Cromatografia y sus Técnicas Afines.

El premio se regira por las siguientes bases:

1. Habra un Unico premio indivisible en el que se
entregara al ganador un diploma acreditativo
y un cheque nominativo de 1.000 €. El premio
podra ser declarado desierto. El jurado podra
otorgar excepcionalmente un accésit, que
consistird en un diploma acreditativo y 500 €,
en el caso que lo considere necesario.

2. Podra optar al premio cualquier socio de la
SECYTA que haya defendido su tesis docto-
ral entre el 1 de enero y el 31 de diciembre
de 2024.

3. Los candidatos deben ser socios de SECyTA
en la fecha de la defensa de la Tesis Doctoral,
con una antigiedad minima de un afio en
relacion a la fecha de cierre de esta convoca-
toria y deberan estar al corriente del pago de
la cuota de la Sociedad en la fecha de convo-
catoria del presente premio.

4. Las candidaturas deberdn remitirse a la secre-
taria de la SECYTA por correo electrénico
(secretaria@secyta.es) antes del 30 de abril
de 2025, incluyendo la siguiente documenta-
cién en un fichero comprimido o a través de
una plataforma de envio de grandes ficheros
(WeTransfer, Google Drive, Dropbox, etc.):

e Carta de solicitud de participaciéon en el
premio.

¢ Certificado acreditativo de la fecha de de-
fensa de la tesis doctoral.

e Ejemplar de la tesis doctoral en formato
pdf.

o Curriculum Vitae del candidato (en formato
normalizado de la FECYT)

e Resumen de la tesis doctoral, destacando
aquellos aspectos mas relevantes de su
aportacion cientifica en el area de las técni-

10.

cas separativas/cromatograficas y afines
(maximo 2 paginast').

e Foto del candidato con la finalidad de su
publicacion en el Boletin de SECyTA, caso
de ser premiado.

* Anexo con una relacion de las publicacio-
nes y comunicaciones a congresos relacio-
nadas directamente con la Tesis doctoral,
incluyendo los indicios de calidad (area
JCR, indice de impacto, posiciéon en el area,
numero de citas) de las aportaciones que
se presenten como articulos cientificos.

El jurado del premio estara formado por en-
tre 3-5 investigadores expertos, nombrados
por la Junta de Gobierno de la Sociedad,
gue no tengan publicaciones comunes con
los candidatos presentados.

Las decisiones del jurado se tomaran por vo-
taciéon secreta y seran inapelables.

Los criterios de concesién se basaran en la
calidad y el caracter innovador de la investi-
gacion cientifica llevada a cabo por cada
participante.

El fallo del jurado se comunicard con sufi-
ciente antelacion antes de la reunién cienti-
fica de SECYTA y en esta edicion el premio
se entregarad durante la celebraciéon de la
XXIV Reunion Anual de la SECYTA que se
celebrara en Barcelona del 31 de agosto al
4 de septiembre de 2025.

En el Acto de entrega del premio, se invitara
al/la ganador/a a realizar una breve presen-
taciéon de su Tesis doctoral (maximo 5 min.)
que resuma las principales aportaciones y
conclusiones. Ademas, en el periodo de 12
meses siguientes a la aceptacion del premio
se debera presentar un articulo para ser pu-
blicado en el boletin de la Sociedad.

La concurrencia a este premio supone la
aceptacion de las bases del mismo.

NURIA FONTANALS TORROJA
Secretaria de la SECyTA

(N En el caso de una tesis escrita en otra lengua diferente a
castellano o inglés se aportard un resumen extendido (méaximo
4 péaginas) escrito en cualquiera de estos dos idiomas.
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PREMIO SECyTA A LA MEJOR TESIS DOCTORAL EN CROMATOGRAFIA
Y TECNICAS AFINES

4.2 Edicion del Premio SECyTA a la mejor Tesis
Doctoral en Cromatografia y Técnicas Afines

El pasado 1 de abril de 2025, la Junta de la SECYTA
aprobo la convocatoria de la 4.2 edicion de los Pre-
mios SECyTA a la mejor Tesis Doctoral en Cromatogra-
fia y Técnicas Afines, informacion que fue puesta en
conocimiento de todos los socios mediante correo
electronico, web y redes sociales el dia 7 de abril.

Una vez llevado a cabo todo el proceso descrito
en las bases, el jurado creado para tal efecto emitié su
veredicto el dia 9 de julio de este afio, en el que se
destaca “el elevado caracter innovador y calidad cien-
tifica de todas las tesis doctorales presentadas a esta
edicion de los Premios”. El veredicto final fue el si-
guiente:

Premio SECYTA a la mejor Tesis Doctoral defendida
en 2024 concedido a la tesis titulada Enantiomeric
analysis of drugs and/or amino acids by nano-se-

parative techniques. Improving the selectivity in
chiral capillary electrophoresis using ionic liquids
and deep eutectic solvents in combination with
cyclodextrins, defendida por la Dra. Sandra Salido
Fortuna, dirigida por las Dras. Maria Castro Puyanay
Maria Luisa Marina Alegre, y presentada en la Univer-
sidad de Alcala en 2024.

Asimismo, teniendo en cuenta la elevada calidad
cientifica y caracter innovador en Cromatografia y
Técnicas Afines del resto de tesis doctorales presenta-
das, se acuerda conceder el accésit que prevé la con-
vocatoria de esta 4.2 edicion en su punto 1 a la Tesis
Doctoral titulada Determination of organic conta-
minants using new materials and solvents from
a green analytical chemistry perspective, defen-
dida por la Dra. Cecilia Ortega Zamora, dirigida por
los Dres. Javier Hernandez Borges y Javier Gonzalez
Salamo, y presentada en la Universidad de La Laguna
en 2024.

Resumen tesis Premio Mejor Tesis SECYTA 4.2 Edicion del Premio, convocatoria de 2024

Enantiomeric analysis of drugs and/or amino acids by nano-separative techniques.
Improving the selectivity in chiral capillary electrophoresis using ionic liquids and
deep eutectic solvents in combination with cyclodextrins

Autora: Sandra Salido Fortuna

Directores: Dras. Maria Castro Puyana y Maria Luisa Marina Alegre
Grupo de investigacion: Técnicas de (Micro)Separacion, Universidad de Alcala
Fecha de la defensa: 12 de julio de 2024

El andlisis enantioselectivo representa uno de los de-
safios mas relevantes en la Quimica Analitica, debido
a la necesidad de diferenciar y cuantificar los enanti6-
meros de compuestos quirales en distintos sectores
(farmacéutico, biomédico, alimentario y medioam-
biental), ya que la actividad biolégica, farmacolégica
o toxicolégica de cada uno de esos enantiémeros
puede diferir de forma significativa en entornos qui-
rales. En este contexto, el objetivo principal de la Tesis
Doctoral fue el desarrollo de metodologias de separa-
cion quiral utilizando técnicas nano-separativas, como
electroforesis capilar (CE) y nano-cromatografia liqui-
da (nano-LC) para dar soluciéon a problemas analiticos
reales mediante procedimientos sostenibles, eficientes
y de bajo coste.

Una parte importante de la Tesis se centré en el
desarrollo de nuevos métodos enantioselectivos por
CE para una amplia variedad de compuestos de inte-
rés, incluyendo farmacos (licarbazepina, indacaterol,
o ketorolaco) y aminoéacidos. La optimizacién de pa-
rametros experimentales se realizé mediante el em-
pleo de disefios experimentales de superficies de res-
puesta para maximizar la resolucion enantiomérica y
minimizar los tiempos de andlisis.

Tras la validacion, los métodos desarrollados se
emplearon en el analisis de formulaciones farmacéu-
ticas, suplementos dietéticos y muestras bioldgicas.
Un aspecto novedoso fue la investigacion del meca-
nismo de reconocimiento quiral en CE mediante la
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combinacién de técnicas experimentales (RMN y mo-
delizacion molecular) que permitié una comprension
mas profunda de las interacciones especificas enan-
tiomero-selector, aportando datos clave para el en-
tendimiento de sistemas enantioselectivos.

Otro de los retos cientificos abordados, fue la
busqueda de nuevos selectores quirales o aditivos
para desarrollar sistemas enantioselectivos novedo-
sos. El empleo de liquidos idnicos quirales basados en
aminodcidos (AAILs) y disolventes eutécticos profun-
dos (DESs) en CE se estudié por ser considerados una
opcién respetuosa con el medio ambiente. Estos
compuestos, en general, permitieron mejorar la se-
lectividad, modulando el flujo electroosmético y favo-
reciendo las interacciones selector quiral-analito. Su
empleo junto a CDs mejord significativamente la se-
lectividad, resolucién y eficacia del sistema de sepa-
racion, abriendo nuevas posibilidades para la quimica
verde aplicada a las separaciones enantioméricas. Se
validaron y aplicaron distintas metodologias, em-
pleando dichos compuestos, a la determinacién de
farmacos (lacosamida, sulconazol y econazol) en for-
mulaciones farmacéuticas.

Empleando nano-LC, se abordd la evaluacion del
potencial de una fase estacionaria quiral (amilosa
tris(3-cloro-5-metilfenilcarbamato)) para separaciones
quirales de farmacos considerados contaminantes
emergentes. La optimizacion de la fase mévil permitié
realizar separaciones rapidas, con alta resolucion y
buena selectividad y, ademas, se realizoé una estrategia
de microextraccion liquido-liquido basada el uso de
acetato de isoamilo, un compuesto natural, permi-
tiendo la preconcentraciéon de los analitos en mues-
tras de agua de rio.

En conjunto, los resultados obtenidos en esta Tesis
presentan una contribuciéon integral e innovadora al
campo de las separaciones quirales, abordando tanto
el desarrollo de nuevos sistemas de separacién como
su aplicacion directa a muestras reales, en contextos
farmacéuticos, biomédicos, medioambientales y ali-
mentario. Ademas, se refuerza el valor de las técnicas
nano-separativas como herramientas clave en la Qui-
mica Analitica moderna, y se abren nuevas vias para
el disefio de metodologias limpias y selectivas en el
ambito de la separacién y cuantificacion de enantié-
meros en una amplia variedad de matrices.

Resumen tesis Accésit Mejor Tesis SECyTA 4* Edicion del Premio, convocatoria de 2024

Determination of organic contaminants using new materials and solvents from a
green analytical chemistry perspective

Autora: Cecilia Ortega Zamora

Directores: Dres. Javier Hernandez Borges y Javier Gonzalez Salamo

Grupo de investigacion: Applied Analytical Chemistry (AChem), Universidad de La Laguna
Fecha de defensa: 26 de junio de 2024

Una de las principales tendencias en Quimica Analitica
es el desarrollo de metodologias de extraccion eficien-
tes y sostenibles basadas en los principios de la Qui-
mica Analitica Verde (GAC). En este sentido, en esta
Tesis Doctoral se disefaron y evaluaron nuevos disol-
ventes de punto eutéctico ultra-bajo naturales (NA-
DESs) y polimeros sensibles a estimulos como fases de
extraccion para la determinacion de diferentes conta-
minantes emergentes y persistentes (plastificantes,
farmacos, hidrocarburos aromaticos policiclicos, bife-
nilos policlorados y plaguicidas, entre otros) en mues-
tras ambientales, alimentarias y bioldgicas. Estos nue-
vos materiales mostraron una capacidad de extraccion
comparable a la de los convencionales, reduciendo
significativamente su impacto ambiental al ser parcial
o totalmente biodegradables.

En lo que respecta a los NADESs, se prepararon y
caracterizaron disolventes cuasi-hidrofébicos a partir
de mentol o fenchol combinados con &cido acético, y
se aplicaron en procedimientos de microextraccion li-
quido-liquido dispersiva de muestras acuosas sin em-
plear disolventes de dispersién. Ademas, se desarrollé
una version mejorada basada en la solidificacion de la
gota orgdnica, lo que amplié su aplicabilidad a matri-
ces mas complejas y facilité la manipulaciéon de la
gota tras la extraccion. Se prepararon también varias
mezclas eutécticas a diferentes relaciones molares a
partir de los mismos compuestos para mejorar la ro-
bustez del método.

Por otro lado, se introdujo por primera vez el uso
de polimeros autodegradables en preparacién de



muestra, disefados para despolimerizarse bajo estimu-
los especificos tras su uso. Se sintetizaron y caracteri-
zaron dos tipos de sorbentes poliméricos: los polime-
ros de cadena escindible y los polimeros dinamicos
covalentes, que demostraron una alta eficiencia en
técnicas miniaturizadas de extraccion en fase sélida
dispersiva. Ademas, estos materiales presentan la ven-
taja de degradarse en fragmentos de baja o nula toxi-
cidad o, incluso, en sus compuestos originales al apli-
car estimulos adecuados. En el caso del polimero de
cadena escindible, se comprobdé también que el pro-
ducto obtenido tras su degradacién podia ser repoli-
merizado permitiendo obtener el polimero original.

Los procedimientos desarrollados fueron optimi-
zados, validados y aplicados al anélisis de muestras
acuosas, incluyendo diferentes tipos de aguas, bebi-

Cromatografia y Técnicas Afines

das y orina. La separacién y deteccion de los contami-
nantes objeto de estudio se llevd a cabo utilizando
cromatografia de liquidos de alta y ultra-alta eficacia
o cromatografia de gases acopladas a diferentes de-
tectores tanto convencionales como de espectrome-
tria de masas. Ademas, la sostenibilidad de los méto-
dos fue evaluada mediante diferentes métricas
basadas en la GAC, en la Preparaciéon de Muestra Ver-
de y en la Quimica Analitica Blanca, obteniendo pun-
tuaciones favorables cuando se consideraba exclusiva-
mente la etapa de preparacion de muestra.

En conjunto, esta Tesis Doctoral proporciona di-
versas soluciones innovadoras y sostenibles para la
preparacion de muestras, contribuyendo al avance de
la GAC vy al disefio de procedimientos analiticos mas
respetuosos con el medio ambiente.

NOTA DE REDACCION

Desde el Comité Editorial

0s animamos a que nos enviéis
toda aquella informacion que
consideréis de interés
(premios, jubilaciones, etc.)
para su difusion entre

los lectores del boletin.
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DOS SOCIAS DE LA SECyTA DISTINGUIDAS
POR LA REVISTA THE ANALYTICAL SCIENTIST

Un afio mas, la revista The Analytical Scientist ha publicado su
"“Power List" de 2025. En el numero de julio, se ha hecho publi-
ca la lista correspondiente a este afio, denominada en esta oca-
sién “Leading Voices Edition”. Cada afno, la revista pregunta a
las personas de la “Power List" cuéles son los mayores desafios
a los que se enfrenta la ciencia analitica: la visibilidad, el talento
y la sobrecarga de datos suelen ser temas recurrentes. En 2025,
se ha sumado a la lista la agitacién econémica y politica —espe-
cialmente en torno a la financiacién de la investigacion—, que
presenta dificultades serias propias y, ademas, amplifica los de-
safios ya existentes. A fin de obtener nuevas ideas y soluciones
frente a estos desafias, en 2025, la revista ha dado un giro a su
"Power List". En lugar del proceso habitual de nominaciones, la
revista ha invitado a los participantes a responder una de tres
preguntas cruciales para el campo. Un panel de expertos ha se-
leccionado posteriomente y a ciegas los 30 pensamientos mas
originales y argumentos mas convincentes frente a estas pre-
guntas, cuyos autores han conformado la “ Power List” de 2025.

- concretos.
Lourdes Ramos es Investigadora Cientifica del

Coral Barbas es la Directora del Centro de
Metabolémica y Bioanélisis (CEMBIO), Univer-
sidad CEU San Pablo, Madrid.

Este afio es un enorme placer el poder contar entre estas
voces gue lideran la respuesta a los desafios de la ciencia
analitica con dos socias de la SECyTA. En concreto, la Dra.
Coral Barbas (CEMBIO, Universidad CEU San Pablo) y la
Dra. Lourdes Ramos (IQOG-CSIC), miembros destacados de
la SECYTA. Ambas investigadoras han sido seleccionadas
para la “Power List" de 2025 por su visién sobre qué debe-
ria hacerse para ayudar a que la ciencia analitica alcance
protagonismo como la piedra angular de toda buena ciencia
y sobre cdmo ayudamos a los cientificos analiticos de hoy a
convertirse en los lideres cientificos del mafana, respectiva-
mente. En el enlace de la noticia (https://theanalyticalscien-
tist.com/power-list/2025/) se tiene acceso a la vision de estas
investigadoras sobre cémo dar respuesta a estos desafios

Departamento de Analisis Instrumental y Quimi- Desde aqui queremos dar a ambas socias de la SECyTA
ca Ambiental, Instituto de Quimica Orgénica Ge- ~ nuestra mas sincera enhorabuena por esta merecida dis-

neral (IQOG-CSIC), Madrid. tincion.
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CONGRESOS CELEBRADOS

24 European Meeting On Environmental Chemistry (EMEC 24)

The European Meeting on Environmental Chemistry
(EMEC) takes place annually on behalf of the Associ-
ation of Chemistry and the Environment (ACE). In
2024, EMEC was hosted by the University of Alicante
in Spain from 26™ to 29" November. The scientific
programme of EMEC 24 was extensive, featuring 2
plenary lectures, 7 keynote lectures, 4 sponsor lec-
tures, 25 oral communications, 25 oral presentations
by young researchers, and 140 poster communica-
tions. A total of 197 delegates from 32 countries reg-
istered for the meeting. The conference benefitted
from the support of SECYTA, which participated as a
collaborating association.

On the evening of Tuesday 26™ November, dele-
gates gathered at the Museum of the University of
Alicante for a welcome cocktail and a string-quartet
concert. The following morning, the opening ceremo-
ny took place in the Auditorium of the University of
Alicante. Teresa Lana, Secretary of the University
of Alicante, introduced the meeting co-chairs, Lorena
Vidal and Antonio Canals, and the ACE representa-
tives. The first scientific talk of the day was a plenary
lecture by Pedro Jiménez-Guerrero. His presentation,
‘Climate Change and Air Pollution: Two Silent Killers,’
explained how climate change and air pollution are
linked and why both pose serious risks to human
health. He reminded the audience that nearly every-
one breathes polluted air and that more than eight
million premature deaths each year are linked to air
pollution. He argued that we must address both cli-
mate change and pollution together to protect public
health.

In the first oral session, Silvia Lacorte described
how samples of blood and eggs from gulls, flamingos
and owls can be used to monitor environmental con-
taminants such as per- and polyfluoroalkyl substances
(PFAS), polychlorinated biphenyls (PCBs), and polycy-
clic aromatic hydrocarbons (PAHs). Next, Gerhard
Lammel spoke about the environmental behaviour of
the sixteen PAHs listed by the United States Environ-
mental Protection Agency (US EPA). Later, José Sol-
la-Gullon presented his work on turning carbon diox-
ide into formate and formic acid using electrochemical
methods.

After a coffee break, the second session on envi-
ronmental monitoring began. The session included six
oral communications, although one was cancelled. It
opened with Albert T. Lebedev, who presented his
work on semi-volatile organic pollutants in the Polar
Arctic atmosphere. Using long-term passive sampling
combined with gas chromatography coupled with
high-resolution mass spectrometry, his team identified
benzoic acid as the compound present at the highest
concentrations. The remaining talks covered a variety
of environmental pollutants: Karolina Czarny-Kry-
minsky discussed the degradation of bisphenols by
green algae and cyanobacteria; Evgeny Bulatov pre-
sented the application of passive samplers for moni-
toring contaminants in water, including pharmaceuti-
cals and pesticides; and Marta Turull focused on the
detection of metal pollutants.

A shared lunch at the University restaurant gave
delegates an opportunity to continue their discussions
in an informal setting. In the afternoon, the session
chaired by Albert T. Lebedev and Polonca Trebse
opened with presentations from conference sponsors.
Emanuele Ceccon of Restek Corporation discussed
the latest methods for analysing PFAS and the regula-
tory landscape, while Julio Lluch of LECO Corporation
talked about enhancing non-targeted analysis using
comprehensive two-dimensional gas chromatography
coupled with high-resolution mass spectrometry in
environmental samples. A poster session rounded off
the formal programme of the day, providing an op-
portunity for further discussion and exchange among
participants. Later, delegates registered for a guided
tour of the historic centre of Alicante departed, while
the rest took part in a workshop for early-career re-
searchers about tips and resources in finding the right
postdoctoral position.

On Thursday, the day began with three keynote
lectures. Lourdes Ramos opened the session with a
presentation on persistent organic pollutants, fol-
lowed by Ana Rita Lado, who explored contaminants
of emerging concern, ranging from pharmaceuticals
to personal care products, emphasising the role of
enantioselectivity in the environment. The final key-
note in this session, delivered by José Juan Santana,
examined organic UV filters, a type of personal care
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product, as markers of anthropogenic micropollution.
The morning continued with several oral communica-
tions covering agro-environmentally friendly process-
es, advances in food chemistry, environmental model-
ling and monitoring, as well as developments in green
chemistry and sustainable approaches. After lunch,
the young researchers’ oral presentations began, di-
vided into two parallel sessions: one in the main au-
ditorium and the other in an upstairs classroom. Pres-
entations in the auditorium highlighted green
chemistry strategies, alongside contributions on envi-
ronmental monitoring and environmental technolo-
gies. After the second poster session, the conference
gala dinner took place at the Melid Alicante Hotel,
bringing a close to a full day of scientific debate and
networking.

On Friday, the eleventh oral session began with
two keynote lectures. Francisco Javier Vilaplana pre-
sented biochemical strategies for the valorisation of
agrifood side streams within a circular primary-pro-
duction framework, explaining how residues from ag-
ricultural processing can be converted into valuable
bioproducts. Manuel Miré then discussed the role of
microplastics as vectors for plastic-additive chemicals,
showing how small polymer particles can transport
harmful substances through the environment. Two
further talks that morning, given by representatives of
Agilent Technologies and Bruker Daltonics, focused
on microplastic analysis and PFAS detection, reinforc-
ing earlier discussions in the conference.

The final scientific session focused on environ-
mental technologies. At midday, the ACE held its
General Assembly, to which all EMEC 24 participants
were invited. As part of their conference registration,

delegates already held full ACE membership for 2025.
During the Assembly, a new Executive Board was
elected for the 2025-2029 period, and plans for up-
coming meetings were announced: EMEC 25 will be
hosted in Crete, Greece, and EMEC 26 in Klaipéda,
Lithuania.

After a farewell brunch, the second and final ple-
nary lecture was delivered by Eleftheria Psillakis, chair-
woman of EMEC 25. She spoke on cigarette water
leachates as an overlooked environmental issue. The
closing ceremony began with the announcement of
the young scientist awards. | was honoured to receive
the Best Poster Communication Prize for Young Re-
searchers, sponsored by Restek Corporation, and |
would like to express my gratitude to the Scientific
Committee and to Restek for this recognition.

Overall, EMEC 24 brought together researchers to
share advances in environmental chemistry, from pol-
lutant monitoring to sustainable technologies. Beyond
the scientific sessions, the meeting encouraged col-
laboration and the exchange of ideas, reinforcing its
role as a key forum for addressing environmental chal-
lenges. Finally, | extend my gratitude to SECyTA for
providing the grant that enabled me to attend this
meeting.

ANDRES DUQUE VILLAVERDE

Laboratorio de Investigacion y Desarrollo

de Soluciones Analiticas (LIDSA)
Cross-disciplinary Research in Environmental
Technologies (CRETUS)

Departamento de Quimica Analitica,
Nutricion e Bromatoloxia

Universidade de Santiago de Compostela
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Participation in the 215' Annual International Conference of the
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Metabolomics Society (Metabolomics 2025, Prague, Czech Republic)

| had the privilege of attending the 215 Annual In-
ternational Conference of the Metabolomics Society,
held from 22"-26™ June 2025, in the historic and
picturesque city of Prague (Czech Republic). The
conference took place at the Prague Congress Cen-
tre, a large neo-functionalist building located in the
Nusle district, originally known as the Palace of Cul-
ture of Prague. The venue, set on the edge of the
Nusle Valley and near the iconic Nusle Bridge, of-
fered impressive facilities and panoramic views of
the city, contributing to a memorable scientific envi-
ronment. This event is one of the most important
annual gatherings in the metabolomics field, bring-
ing together leading researchers, technology devel-
opers, and young scientists from around the world
to share the latest advances, challenges, and oppor-
tunities across all domains of metabolomics.

The conference offered an intense and highly en-
riching scientific program. The event opened on Sun-
day 22" June with a series of pre-conference work-
shops that provided participants with valuable training
on advanced and emerging methodologies. Among
the several workshops | attended, | would like to
highlight the session titled "W6: Demystifying Stable
Isotope Labelling Metabolomics’, presented by Dr.
James MacRae (The Francis Crick Institute, UK) and
Dr. Bart Ghesquiére (KU Leuven, Belgium). The ses-
sion focused on the application of stable isotope la-
belling to investigate metabolic pathways in both in
vitro and in vivo systems, and how this approach can
provide insights into metabolic fluxes that are not ac-
cessible through conventional untargeted metabolo-
mics. The workshop covered essential aspects of ex-
perimental design, including selection of isotopic
tracers (e.g., [U-'3C¢]glucose, '3C-glutamine, '3C-ace-
tate), labeling duration, routes of administration, and
technical considerations for both bolus and continu-
ous infusion strategies. On Monday 23 June | also
had the opportunity to attend the Career Night
Roundtable Discussion, a dynamic session designed to
provide early-career researchers with insights into var-
ious professional pathways in metabolomics. The
panel featured international experts from academia,
industry, and governmental research institutions who
shared their experiences and advice on topics such as
postdoctoral opportunities, transitioning between
sectors, leadership in science, and grant writing. It
was an inspiring session that offered practical guid-

ance and a global perspective of scientific career de-
velopment.

The following days were structured around plena-
ry lectures, thematic oral sessions, poster sessions,
sponsor exhibitions, and panel discussions. The plena-
ry sessions addressed current challenges in clinical me-
tabolomics, large-scale data integration, standardiza-
tion of analytical workflows, and sustainability in
omics sciences. Throughout the conference, parallel
oral sessions were held on topics such as computa-
tional metabolomics, plant and food metabolomics,
environmental applications, lipidomics, and novel an-
alytical technologies. These sessions showcased cut-
ting-edge work, including advances in ion mobility
spectrometry, high-resolution mass spectrometry, data
annotation pipelines, and integration with proteomics
and transcriptomics. | found the oral communications
on lipidomics especially stimulating, as they offered
updated perspectives on quantitative workflows, new
extraction protocols, and data interpretation stra-
tegies.

During the poster sessions, | had the opportunity
to present my research work titled ‘Decoding the Lipi-
dome of Human Seminal Plasma in the Context of
Male Infertility’. The study, developed within the
framework of my PhD at the Centre of Metabolomics
and Bioanalysis (CEMBIO) of the Faculty of Pharmacy
(CEU-San Pablo University) and led by Prof. Coral Bar-
bas, explores lipid-based biomarkers in human semi-
nal plasma using untargeted lipidomics strategies
(LC-QTOF-MS), aiming to gain mechanistic insight
into male subfertility. Our methodological comparison
of four extraction protocols revealed that the Matyash
method provides the best performance for both polar
and non-polar lipid species. We successfully annotat-
ed over 230 lipids across 20 subclasses. The presenta-
tion generated valuable feedback and led to engaging
discussions with researchers working in clinical bioan-
alytics and lipidomics. Several attendees expressed in-
terest in our curation pipeline.

Besides the scientific program, the conference in-
cluded social events, such as welcome receptions and
the gala dinner held in a historical venue in Prague.
These activities provided an excellent opportunity to
meet young and senior scientists, share ideas, and ex-
plore potential collaborations. | also had the chance
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to speak informally with experts from academic and
industrial settings, which was both motivating and in-
sightful for the development of my career in analytical
and biomedical research.

These social activities provided an excellent envi-
ronment to reconnect with fellow researchers. In par-
ticular, | had the pleasure of meeting again many ear-
ly-career scientists | had first encountered during the
European School for Metabolomics (EUSM2024), held
in June 2024 at the University of Granada. It was ex-
tremely rewarding to share how our respective re-
search projects had progressed since that date. Addi-
tionally, | was glad to meet and interact with several
fellow members of the Young Researchers Group of
the Spanish Society for Metabolomics (Jovenes de la
SESMet), to which | also belong. The group includes
PhD and Master's students, as well as junior postdoc-
toral researchers from diverse metabolomics back-
grounds.

Attending Metabolomics 2025 has been a re-
markable milestone in my PhD journey. It has not only
enabled me to present and discuss my work at an
international level, but also to learn from leading sci-
entists, explore emerging tools and trends, and broad-
en my scientific network. | am particularly grateful to
the Spanish Society of Chromatography and Related
Techniques (SECyTA) for granting me financial support
through a travel grant, which made my participation
possible. The knowledge and experience gained dur-
ing this conference will undoubtedly contribute to the
improvement of my ongoing research and future sci-
entific output.

Luz ALONSO-DASQUES

PhD Student

Centre of Metabolomics

and Bioanalysis (CEMBIO)

Faculty of Pharmacy. CEU-San Pablo
University Madrid (Spain)
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CALENDARIO DE ACTIVIDADES

ISSS 2025: 29% International Symposium on
Separation Sciences

25-27 de septiembre de 2025. Belgrado (Serbia)
Chair: Z. Tesi¢

https://isss2025belgrade.rs/

PREP 2025: 37t International Symposium on
Preparative and Process Chromatography
29 de septiembre-2 de octubre de 2025. Filadel-
fia (EE. UU.)

Chairs: O. Dapremont, S. Menegatti y N. Vec-
chiarello
https://www.prep2025.org/

21°t International Workshop on Emerging
HRMS and LC-MS Applications in Environ-
mental Analysis and Food Safety

7-8 de octubre de 2025. Ottawa (Canada)

Chair: D. Aga
https://lcmsms2025.ca/

Dioxin 2025: 45 International Symposium
on Halogenated Persistent Organic Pollu-
tants (POPs)

1-6 de noviembre de 2025. Antalya (Turquia)

Chair: P. Kurt-Karakus
https://www.dioxin2025.org/default

MTAS 2025: 29t International Conference on
Miniaturized Systems for Chemistry and Life
Sciences - Micro-Total Analysis Systems

2-6 de noviembre de 2025. Adelaida (Australia)

Chairs: M. Breadmore, R. Guijt y C. Priest
https://microtas2025.org

SETAC Europe 36" Annual Meeting
17-21 de mayo de 2026. Maastricht (Paises Bajos)

Chair: N. van den Brink
https://www.setac.org/discover-events/global-
meetings/setac-europe-36th-annual-meeting.html

10.

1.

12.

ISCC 2026: 44 International Symposium on
Capillary Chromatography y 215t GCxGC
Symposium

17-22 de mayo de 2026. Riva del Garda (ltalia)

Chairs: L. Mondello y P. Sandra
https://iscc44.chromaleont.it/

HTC-19: 19" International Symposium on
Hyphenated Techniques in Chromatogra-
phy and Separation Technology

26-29 de mayo de 2026. Leuven (Bélgica)

Chairs: S. Eeltink, F. Lynen, D. Cabooter
https://htc-19.com/

HPLC 2026: 55" International Symposium
on High Performance Liquid Phase Separa-
tions and Related Techniques (HPLC 2026)
6-11 de junio de 2026. Indianapolis (EE. UU.)

Chairs: J. Anderson y T. Maloney
https://hplc2026-symposium.org/

ECC10: 10* EuChemS Chemistry Congress
12-16 de julio de 2026. Amberes (Bélgica)

Chairs: C. De Bie y T. Vranken
https://euchems2026.eu/

IMSC 2026: 26 International Mass Spectro-
metry Conference
22-28 de agosto de 2026. Lyon (Francia)

Chairs: I. Fournier e I. Compagnon
https://imsc26.com/

ISC 2026: 35" International Symposium on
Chromatography

6-10 de septiembre de 2026. Praga (Republica
Checa)

Chairs: M. Hol¢apek y L. Novakova
https:.//www.isc2026.org/
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ARTICULOS DE INTERES

Herramientas para la evaluacion de métodos analiticos

Las métricas para la evaluacion de métodos analiticos
han atraido un enorme interés por parte de la comu-
nidad analitica, y es cada vez mas comun su utiliza-
cion en articulos cientificos de este ambito.

En un momento donde el desarrollo de métodos
cada vez mas sostenibles ha pasado a ser una priori-
dad, el empleo de estas herramientas ha tenido un
impacto muy positivo e inmediato en las publicacio-
nes de Quimica Analitica. Gracias a su implementa-
cion, se ha cuestionado el empleo, sin justificacion
objetiva, de adjetivos como environmentally friendly,
sustainable o green a la hora de designar nuevas me-
todologias. Ademas, dichas métricas han permitido
guiar a los grupos de investigacion sobre cémo se
pueden mejorar sus trabajos para conseguir que sean
mas seguros para el/la investigador/a y para el medio
ambiente.

No obstante, y pese a su cada vez mayor popula-
ridad, su empleo ha generado también controversia.
Asi, si bien la simplicidad es una de sus virtudes, ésta
puede también favorecer su manejo sin un conoci-
miento previo suficiente, lo que incrementa ain mas
la subjetividad de los resultados obtenidos. Por otro
lado, la creacion de cada vez mas herramientas con
pequefias modificaciones sobre las existentes puede
acabar por confundir y desmotivar a nuevos/as poten-
ciales usuarios/as.

El objetivo de esta resefa es pues, comparar tres
de las herramientas mas utilizadas para la evaluacion
de métodos analiticos, comparando su facilidad de
uso y los aspectos considerados en dicha evaluacion,
con el fin de guiar al personal usuario que todavia no
esté familiarizado con este tipo de métricas, o que
quiera profundizar sobre su aplicacion.

AGREE—Analytical GREEnness Metric Approach
and Software

Francisco Pena-Pereira, Wojciech Wojnowski, Marek
Tobiszewski (2020). Analytical Chemistry, 92, 10076-
10082

La aplicacion AGREE se puede decir que es una de las
responsables de la elevada popularidad de este tipo

de métricas. Gracias a su interfaz user friendly y a un
diseno simple, es de las herramientas mas empleadas
junto con su version centrada en la preparacion de
muestra (AGREEprep).

En la Figura 1, podemos ver que la aplicacion
AGREE cuenta con 12 apartados correspondientes a
cada uno de los principios de la Quimica Analitica Ver-
de. Todos los apartados cuentan con el mismo peso
para la evaluacién, aunque se pueden modificar ma-
nualmente, justificandolo en funcién de la pretendida
aplicaciéon. En el centro de la grafica se muestra un
numero entre el 0 y el 1, donde el O corresponderia a
un método poco “verde” y el 1 a uno muy “verde”.
Sin embargo, es necesario sefalar que el valor obteni-
do por estas herramientas no se debe interpretar como
un valor absoluto, requiriéndose su comparacion con
metodologias previas a la hora de objetivar las poten-
ciales mejoras de las metodologias propuestas.

Otra de las ventajas de esta métrica es el algorit-
mo que utiliza para calcular el valor final, ya que,
como veremos mas adelante, muchas otras métricas
emplean modelos de seleccion de unas 3-4 opciones,
lo que limita la diferenciacion de los resultados.

Ry,

(T

Figura 1. Evaluacion de un método analitico realizado con
la herramienta AGREE.




Modified GAPI (MoGAPI) Tool and Software for
the Assessment of Method Greenness: Case Stu-
dies and Applications

Fotouh R. Mansour, Justyna Ptotka-Wasylka, Marcello
Locatelli (2024). Analytica, 5, 451-457

El GAPI original es una de las aplicaciones pioneras y
otra de las responsables de la popularizacion de este
tipo de herramientas. El GAPI, como observamos en

Cromatografia y Técnicas Afines

la Figura 2, nos presenta 5 pentdgonos correspon-
dientes a distintos parametros a evaluar dentro del
proceso analitico: muestreo (a), preparacion de
muestra (b y ¢), reactivos y disolventes (d), instru-
mentacion (e). Cada tridngulo es un ftem para eva-
luar, en el que se despliegan 3-4 opciones para elegir
y, en funcion de la seleccién, aparecera el tridngulo
en rojo (poco sostenible), amarillo (intermedio) y ver-
de (sostenible).
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Figura 2. Evaluacion de un método analitico realizado con la herramienta MoGAPI.

ARos mas tarde, apareceria el COMPLEXGapi, afia-
diendo un hexagono en la parte inferior, donde se eva-
[tan otras etapas previas, como la sintesis del material.

Pese a cubrir la totalidad del procedimiento analiti-
co y su sencillez de manejo, todavia contaba con una
serie de desventajas. Una de las mas relevantes, era la
ausencia de un dato cuantitativo. Aunque hemos ha-
blado en apartados anteriores gque el valor numérico no
debe interpretarse como un valor absoluto, éste facilita
su comparaciéon con métodos previos descritos en la
bibliografia. Ademas, basar el sistema en un cédigo de
colores lo hace poco inclusivo para personas con visibi-
lidad reducida u otro tipo de discapacidades visuales.

Finalmente, aparecieron el MoGAPI (Fig. 2) y
ComplexMoGAPI, los cuales si incluian un sistema de
evaluacién numeérica sin necesidad de pasos adiciona-
les para el/la usuario/a.

Sin embargo, todavia persisten algunos proble-
mas, como el hecho de que los resultados deriven de
la seleccién de 3-4 opciones, lo que provoca que, por
ejemplo, un método que use 10,1 mL de disolvente
no sea considerado como verde, mientras que uno
gue emplee 9,9 mL, si lo sea. A pesar de ello, es de
destacar el esfuerzo para ir mejorando la herramienta
a lo largo de los afos, en lugar de ir creando nuevas
y diferentes métricas en su lugar.
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Blue applicability grade index (BAGI) and soft-
ware: a new tool for the evaluation of method
practicality

Natalia Manousi, Wojciech Wojnowski, Justyna Pto-
tka-Wasylka, Victoria Samanidou (2019). Green Che-
mistry, 25, 7598

La dltima aplicacién, no trata de evaluar el caracter
“verde” del método y se centra mas en la Quimica
Analitica “Azul”, mas enfocada en la practicidad, el
factor econémico y la eficiencia de los métodos ana-
liticos. Este parametro solia pasar mas desapercibido,
pero, gracias a esta herramienta, ha ganado mucha
mas presencia en los articulos de Quimica Analitica.

La aplicacion BAGI se ha convertido en una de las
mas utilizadas, ya que es la Unica que se centra en la
practicidad de forma exclusiva y, al igual que pasaba
para las dos aplicaciones previas, su interfaz es simple
y facil de manejar.

En la Figura 3 se muestra un ejemplo de una eva-
luaciéon con BAGI. En el centro del diagrama aparece
un valor entre 25 y 100, correspondiendo 25 a un
método poco practico y 100 a uno muy practico. Tal
y como describe el trabajo, un método con una pun-
tuaciéon por encima de 60 ya puede ser considerado
como practico, pero, como se ha hecho mucho hinca-
pié en esta resefa, no se deben considerar como ab-
solutos los resultados obtenidos y siempre deben ser
contextualizados y comparados con los de métodos
previos.

En este caso, existe un coédigo de intensidad de
color, donde un azul mas intenso indica que el item
evaluado es mas practico. Por otro lado, al igual que
ocurria en el GAPI, cada item nos da una seleccion
de 3-5 posibilidades, aunque en este caso suelen ser

Figura 3. Evaluacién de un método realizado con la herra-
mienta BAGI.

variables mas cualitativas, por lo que estd mas justi-
ficado.

En cuanto a sus virtudes, ademas de la sencillez,
cabe mencionar el hecho de que esta herramienta
hace distinciones en cuanto al volumen de muestra en
funcién de su procedencia, diferenciando si son bio-
l6gicas o no, lo que puede ser también de interés para
determinadas aplicaciones.

JostE GRAU EscrIBANO

Grupo de Anadlisis Instrumental en Medio

ambiente, Alimentos y Salud (AIMAS),

Instituto de Quimica Organica General (IQ0G, CSIC).
(/ Juan de la Cierva, 3 28006, Madrid, Espaha
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LECO

EMPOWERING RESULTS

INSTRUMENT: PEGASUS® BTX

EXPAND YOUR PFAS ANALYSIS— SCREEN
FOR TARGETS AND IDENTIFY UNK-
NOWNS SIMULTANEOUSLY

Key Words: PFAS, GC-MS, HR-MS, TOFMS, Environ-
mental Analysis, Pollutants, Emerging Substances,
Non-target, NTS, Screening.

Background and Description

Research into the prevalence of per- and polyfluoro-
alkyl substances (PFAS) —also known as ‘forever
chemicals’ due to their high stability in our environ-
ment and food chain— continues to grow. At the
same time, regulatory control of these species in our
water and food supplies continues to gain momen-
tum. However, analysis of PFAS in complex environ-
mental samples can be challenging due to the enor-
mous number and variety of PFAS chemicals. New
analytical methods must be developed to monitor
PFAS in the environment.

Figure 1. PFAS Sources.

This application note focuses on the rapidly ex-
panding area of PFAS analysis and highlights how
screening for known PFAS targets, as well as discov-
ering and identifying unknown PFAS chemicals, can
be performed using high-performance Gas Chroma-
tography with Time-of-Flight Mass Spectrometry (GC-
TOFMS). New libraries are being developed to facili-
tate the screening of these pollutants in samples.

Sources and Types of PFAS

A huge array of products, that we use and are ex-
posed to daily, contain PFAS (Figure 1). There are
thousands of different PFAS molecules used in the in-
dustries producing these materials. PFAS have been
categorized into different groups depending on their
functionality. For example, PFAS that are currently
screened by LC-MS and GC-MS methods include per-
fluoroalkylcarboxylic acids (PFCA), perfluoroalkanesul-
fonates (PFSA), perfluoroalkanesulfonamides (FASA),
and fluorotelomer alcohols (X:2FTOH). The perfluori-
nated sections (alkyl backbone), vary in length and
may be branched. Several representative, commercial-
ly available PFAS are provided (Figure 2): 1) Perfluo-
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Perfluorooctanoic acid (PFOA)
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Perfluorooctanesulfonic acid (PFOS)
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Perfluorooctanesulfonamide acid (PFOSA)
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Octylfluorotelomer ethanol (8:2 FTOH)

Figure 2. Examples of some common PFAS types (some
available as analytical standards).



Cromatografia y Técnicas Afines

rooctanoic acid (PFOA), 2) Perfluorooctanesulfonic real-world sample matrices to be analyzed, such as a
acid (PFOS), 3) Perfluorooctanesulfonamide (PFOSA), set of commercially available ‘Anti-Fog and Demisting,’
and 4) 2-perfluorooctyl ethanol (8:2FTOH). products. These products contain a variety of PFAS as

indicated by Stapleton and coworkers.” Simultaneous
target and non-target screening (NTS) of these prod-

PFAS Screening Using GC-TOFMS ucts was performed using a LECO Pegasus® BTX
GC-TOFMS system. For example, analysis of an an-
With huge numbers of PFAS varieties in existence, the ti-fog spray product (Figure 3), revealed some known
use of powerful screening technologies is vital. For vol- target PFAS compounds, but also an array of un-
atile and semi- volatile PFAS analysis, GC-TOFMS is ide- knowns as well, Electron ionization-Mass spectrometry
al, due to the ability to collect sensitive, full mass range (EI-MS) spectral fragmentation indicated that they
data at high acquisition rates. This allows a variety of could be assigned as PFAS candidates.
i 3A - Target 3B - Target
“Known,” “Unknown,”
PFAS. PFAS
et Candidates.
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Figure 3. Simultaneous target and non-target screening of a commercially available ‘anti-fog’ spray. Sections of ‘known’ PFAS
targets (3A highlighted in green) and ‘unknown’ PFAS candidates (3B highlighted in grey) are displayed.

The presence of five PFAS target compounds (Fig- and retention index (RI) library entries. These five spe-
ure 3A) was confirmed using analytical standards cies are highlighted in the zoomed-in section of the
and similarity matching to NIST 2023 mass spectral chromatogram and table below (Figure 4).

1.0e6 Il T a0 <
Oy O (e} O %]
] i i g
LB 5 E :
0.8¢6 B P'::: Name Formula RT (s) Simni;:ity RI
1 6:2 FTOH CgHsF130 150 955 823
0.6e6 | 5 9:1 FTOH CioHsF150 166 745 842
3 8:2 FTOH CyoHsF1,0 246 706 931
0.4e6
4 10:2 FTOH CyoHsF2,0 355 768 1034
5 N-MeFOSA HsF17NO. 531 850 1195
[4] [5] S e

0 T T T T T T T T

Time (s) 150 200 250 300 _ ME(I:SO 400 450 500 550

Figure 4. A zoomed-in section of the chromatogram is highlighted in Figure 3A, showing five target PFAS species that were
identified using standards and library data. Nomenclature used corresponds to the alkyl chain of the perfluorinated and func-
tional group sections of the compounds. For example, 6:2 FTOH represents a perfluorinated 6-carbon backbone tail with an
ethanol head.
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In addition to the target PFAS molecules found,
the non-target data collected also revealed several
other components (Figure 3B), which were judged to
be possible PFAS candidates. The nine most promi-
nent peaks showed similar mass spectral fragmenta-
tion, indicating the presence of fluoroalkyl and ethoxy
groups. However, elution times were spread out rath-
er evenly as the GC temperature gradient increased,

suggesting a homologous series of PFAS. To investi-
gate the identification of these species, further analy-
sis was performed using a LECO Pegasus HRT+
high resolution, accurate mass GC-TOFMS system,
equipped with a Multi-Mode lon Source® (MMS®).
This ion source allows electron ionization (El), as well
as positive and negative chemical ionization (PCl and
NCl), to be performed.

1626 1

1,96 ?

1.0e6

0.8e6 -

0.46 o

y |

T T T
Time (s) 800 800 1000 1200

Cafiper - sample 1D B MMS AF3 kil =107, 1219.7 5- 11464 5 Ares (Counts )
£9.05%
R
3
205 =
g
v
g
5| 8
e {7 |B 2 =
s 8 g
8% b
i L
° = T T T T T T
sk True - smple 10 EIMIES AFS 3ot 530, Peck 29, at 12197 %, Ares (€oxnts)
£9.05%
12 13 14 &
]
8
=4
205 =
2
o
<
2 o
2 2
e {7 |8 S -
3 "R g
M g% =
T Y ?
1600 18 ﬂ ‘l’
al ; .
o - P— T T T T T T
w2 o s e 2 w0 % 4w e s

Figure 5. 5A) The chromatogram section featuring unknown PFAS candidates, peaks 6-14. 5B) The El mass spectra for peak 10.

The most prominent unknown peaks (6-14, Fig-
ure 5A) all showed very similar El mass spectral accu-
rate mass fragments (Figure 5B, representative MS
spectrum for unknown 10), which was useful in con-
firming the possibility that they were PFAS candi-
dates. To obtain further structural information and to
identify the species with higher confidence, positive
chemical ionization data was collected, facilitating
the generation of intense protonated molecular ad-
ducts.

The generation of accurate mass molecular ion
data provided formulas for [MH]*, [M+CH]*, and
[M+CH]* adducts with mass accuracies of less than +1
ppm, and allowed strong tentative identification of the
unknown compounds to be a group of fluorotelomer
ethoxylates (FTEOs), as shown for peak 10 (Figure 6),
via a search of the EPA CompTox Chemicals Database.?
The list of similarly strong tentative identification for-
mulas for this PFAS class —reached using the same
process for peaks 6-14— is provided below (Table 1).

Table 1. Unknown peaks 6-14, tentatively identified as a class of fluorotelomer ethoxylates (FTEOs), PFAS compounds.

Peak Name Formula Molecular Mass
6 2-(2-(2-(Perfluorohexyl)ethoxy)ethanol Cy,H15F450; 452.0657101
7 2-{2-[2-(2-(Perfluorohexyl)ethoxy)ethoxylethoxy)ethoxylethanol CyHi7F150, 496.0919251
8 2-{2-(2-[2-(2-(Perfluorohexyl)ethoxy)ethoxylethoxy)ethoxy}ethanol Ci6H51F1505 540.1181399
9 2-{2-(2-(2-[2-(2-(Perfluorohexyl)ethoxy)ethoxylethoxy)ethoxy)ethoxy}ethanol CigH,sF1306 584.1443546

10 2-{2-(2-(2-[2-(2-(2-(Perfluorohexyl)ethoxy)ethoxylethoxy)ethoxy)ethoxy)ethoxylethanol

CaoHaoF130; 628.1705694

11 23-(Perfluorohexy)-3,6,9,12,15,18,2 1-heptaoxatricosan-1-ol) C5,H35F1504 672.1967841
12 26-(Perfluorohexy)-3,6,9,12,15,18,21,24-octaoxahexacosan-1-ol) Cy4H5,F150, 716.2229989
13 29-(Perfluorohexy)-3,6,9,12,15,18,21,24,27-nanoxanonacosan-1-ol) CyeHaiF13040 760.2492136
14 32-(Perfluorohexy)-3,6,9,12,15,18,21,24,27,30-decaoxadotriacontan-1-ol) CygHasF1301; 804.2754284
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Figure 6. PCl Data and structural determination of unknown peak 10, using ChromaTOF® software with high-resolution ac-
curate mass data for molecular adducts and subsequent search of the molecular formula with the EPA CompTox Chemicals
Database.

Conclusion tained, suggests that these technologies are an ideal

choice for screening and identification of volatile and
Meeting the growing environmental research and reg- semi-volatile PFAS, in an array of sample types in com-
ulatory needs for PFAS analysis requires the use of plex matrices.

powerful technologies to screen for known targets
and to detect and identify unknown PFAS candidates.

Here, sub-nominal mass GC-TOFMS, allowed simulta- References

neous, full mass range, highly sensitive target, and

NTS screening for PFAS in Anti-Fog/Demisting prod- 1. Herkert N. J., Kassotis C. D., Zhang S., Han Y., Pulikkal
ucts, detecting a variety of both known PFAS and un- VF, Sun M., Ferguson P. L., and Stapleton H. M, Envi-
knoWn PFAS Caﬂdldates The use Of accurate mass ronmental Science and Techno|ogy 2022' 56(2)' 1162-
GC-HR-TOFMS technology with El and Cl capabilities 1173.

facilitated strong tentative identifications of the un- 2. United States Environmental Protection Agency, Com-
knowns to be a class of fluorotelomer ethoxylates putational Toxicology Chemicals Dashboard: https://
(FTEOs). This approach, together with the results ob- comptox.epa.gov/

LECO Corporation | 3000 Lakeview Avenue | St. Joseph, MI 49085 | Phone: 800-292-6141 | 269-985-5496
info@leco.com ¢ www.leco.com | ISO-9001:2015 certified | LECO is a registered trademark of LECO Corporation.
Pegasus, ChromaTOF are registered trademarks of LECO Corporation.
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£ SHIMADZU

Excellence in Science

APPLICATION NEWS
Nexis GC-2030 combined with Polyarc reactor

DETERMINATION OF LITHIUM-ION BAT-
TERY ELECTROLYTE COMPOSITION WITH
POLYARC MICROREACTOR

Waldemar Weber' , Omar Mayorga’, Rebecca
Kelting', Nerea Lorenzo Parodi’

! Shimadzu Europa GmbH.

User Benefits

¢ High accuracy quantitative determination of elec-
trolyte composition.

¢ Result directly from one measurement without ex-
ternal and internal calibration.

Introduction

The production of the electrolytes for lithium-ion bat-
teries takes place at different places globally. For qual-
ity assurance it is essential to determine the precise
composition of organic carbonates. Variations in their
composition can significantly affect battery perfor-
mance and safety. Accurate analysis ensures that man-
ufacturers can maintain consistent quality and meet
the stringent requirements of the industry, leading to
more reliable and efficient energy storage solutions.

The producers typically provide the weight per-
centages (%w) as the given composition. To determine
this composition different analytical technologies can
be used, typically GC-FID, GC-MS, LC or NMR. All of
these technologies (except for NMR) have one thing in
common: they all provide molecule-dependent re-
sponses. In other words, to determine the weight per-
centages (%w), an external calibration with all expect-
ed compound standards would need to be performed.

This is a common practice and typically does not
pose a problem in routine operations. Nevertheless,
for semi- routine and non-routine laboratories this
leads to a significant time investment. In this article,

we present a new, highly accurate GC-based method
without the need for external or internal calibrations.

The Polyarc system has a catalytic microreactor
that enhances gas chromatographs with flame ioniza-
tion detectors (FIDs) by converting all organic com-
pounds to methane molecules prior to their detection
by the FID, therefore converting the FID into a quan-
titative carbon detector (QCD). An additional advan-
tage of this approach is that by eliminating complex
calibrations, the accuracy of quantification is signifi-
cantly enhanced.

Sample Preparation and Measurement

25 pL LIB electrolyte with 1M LiPF4 has been diluted
with 1 mL dichloromethane and centrifuged for 5 min
at 8500 rpm. The centrifuged solution was transferred
into a 2 mL GC glass vial and measured by GC-2030
with Polyarc reactor.

The Package

For this application, a Shimadzu GC-2030 with liquid
sampler AOC-30i (Figure 1, left) and Polyarc reactor
(Figure 1, right part) was used.

Figure 1. Shimadzu GC-2030 with AOC-30i (left) and Pol-
yarc reactor (right).

The recommended analytical hardware and soft-
ware configuration is listed below.

e Main Unit. Nexis GC-2030 gas chromatograph
with FID-2030 detector and Polyarc catalytic mi-
croreactor.

e Accessory. AOC-30i liquid sampler.

® Main Consumables. SH-5 column (30 m x 0.25
mm x 0.25 um; P/N 221-75701-30).

e Software. LabSolutions LCGC.
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Figure 2. Obtained chromatograms of two measured LIB electrolytes.

Results and Discussion

The obtained results of two different measured elec-
trolytes are shown in Figure 2.

The two measured electrolytes are slightly differ-
ent in composition of main carbonates and additives.
Both represent quite typical products often used for
LIBs manufacturing. For both a manufacturer's speci-
fication of the weight percentage (%w) is available.
The original specifications may slightly differ from the
really quantified values. The reason for that is the na-
tive decomposition and rearrangement of carbonates
already during the storage. As long as the decompo-
sition occurs only on a small scale, it does not have
any impact on the quality of the electrolytes.

Since the Polyarc reactor converts all substances to
methane before the FID, providing a molecule-inde-
pendent response, the calculation of weight percent-
ages (%w) using this approach is very straightfor-
ward. Basically, the software integrates the related
compounds (main compounds and additives) peak
areas and calculates the % of areas out of these val-
ues. The obtained % of areas are at the same time the
needed %w of all integrated compounds.

This technology even does not require an accurate
and precise sample preparation, the sample amount
should just not overload the reactor and FID. Not pre-
sented within this application note, but a possible fea-
ture is the calculation of decomposition/purity grade.
In that case the sum of peak areas of the target com-
ponents are compared to the sum of peak areas of
the unknown components in a percentage relation-
ship. These two % areas are then the %w between
the targeted compounds and destruction decomposi-
tion products (or impurities) in the electrolyte.

The calculated %w of the investigated electrolytes
in comparison to the manufacturer specifications are
shown in Table 1. The electrolytes were measured
three times to calculate the %RSD.

The results shown in Table 1 demonstrate a very
high accuracy in the RSD of weight percentage calcu-
lations, with all components being <1%. The correla-
tion between the calculated weight percentages and
those provided by the manufacturers also shows a
very good agreement. Minor differences arise, as
mentioned earlier, due to prior storage, transporta-
tion, and sample preparation. Overall, Table 1 clearly
indicates that a reliable correlation between the meas-
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Table 1. Obtained results for %w calculations.

Compound DMC EMC DEC vC FEC EC
Peak area average n.d 11969890 n.d n.d n.d 4430757
%RSD — 0.2 — — — 0.5
Sample 1
Calculated %w — 73% — — — 27%
Specified %w 0 70% 0 0 0 30%
Peak area average 3894856 6076716 n.d 294409 263520 4918256
%RSD 0.8 0.6 — 0.8 0.5 0.7
Sample 2
Calculated %w 25.2% 39.3% — 1.8% 1.7% 32%
Specified %w 27-29% 35-37% 0 1.7-2.5% 1.7-2.5% 34-38%

ured values and the specifications is possible, thus en-
suring a dependable quality assurance analysis.
Conclusion

This application demonstrated the suitability of the
Shimadzu GC-2030 with Polyarc reactor to fulfil a

EUROANALYS

common request for the quality assurance of LIB elec-
trolytes. Within only one measurement and without
any additional time it is possible to obtain high accu-
racy results. Polyarc reactor is an important add-in to
a classical GCMS analysis in this field, where the MS
is used for confirmation and identification and the
Polyarc-FID as a detector for the reliable quantification
of sample composition.
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Cromatografia y Técnicas Afines

Scharlab

DISOLVENTES DE ALTA PUREZA PARA ANALISIS DE PFAS

Los compuestos perfluoroalquilados y polifluoroalqui-
lados (PFAS, por sus siglas en inglés) han emergido
como contaminantes globales de gran preocupacion
debido a su persistencia, bioacumulacion y potencia-
les efectos adversos para la salud humana y el medio
ambiente.

Estos compuestos quimicos sintéticos, con enlaces
carbono-fltior, extremadamente estables, han sido uti-
lizados durante décadas en la fabricaciéon de envases,
recubrimientos antiadherentes, ropa, etc., pero se les
atribuyen ciertos riesgos para la salud humana.

Ante este creciente enfoque regulatorio y legisla-
tivo, ha aumentado la necesidad de realizar analisis
precisos y libres de contaminantes de fondo. Debido
a la amplia presencia de estos compuestos en la vida
cotidiana, esto se ha convertido en un desafio para los
laboratorios de analisis.

El analisis de PFAS requiere técnicas sensibles y
especificas. Entre los métodos mas empleados se des-
taca la cromatografia de liquidos de alta resolucion
acoplada a espectrometria de masas (LC-MS/MS), que
permite identificar y cuantificar diversos PFAS en
muestras ambientales y bioldgicas. La preparacion de
muestras frecuentemente involucra procesos de ex-
traccion en fase soélida (SPE) para concentrar y limpiar
los analitos de interés. La seleccion adecuada de ma-
teriales y solventes es fundamental para evitar conta-
minaciones cruzadas y resultados falsos positivos,

dado que los PFAS pueden estar presentes incluso en
materiales de laboratorio.

Scharlau presenta su nueva gama desarrollada es-
pecificamente para el andlisis de PFAS. Estos disolven-
tes han sido fabricados, purificados y envasados para
garantizar la ausencia de compuestos perfluroalquila-
dos y polifluoroalquilados. El andlisis de estos compues-
tos se realiza con técnicas de LC-MS/MS, por lo que
son aptos también para estas técnicas. A su vez, garan-
tizan unos niveles de estos compuestos por debajo de
los limites establecidos por la EPA 533 y EPA 537.1.
https://www.scharlab.com/es/es/productos-quimicos/
disolventes-para-analisis-de-pfas

Para mas informacioén sobre estos compuestos y
cdmo tratarlos, aplUntate a nuestro webinar técnico
de PFAS en muestras medioambientales y ali-
mentarias: ;Cuales son los retos?

Apuntate aqui:

[m] =22 [m]
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NORMAS DE PUBLICACION

La revista Cromatografia y Técnicas Afines (CTA) (ISSN
1132-1369) es el boletin de la Sociedad Espafola de
Cromatografia y Técnicas Afines (SECyTA) cuya fun-
cion es la de ser un medio de comunicacién entre sus
miembros, los profesionales que trabajan en cromato-
grafia y técnicas relacionadas y las empresas del sector.

CTA CONSTA DE LAS SIGUIENTES SEC-
CIONES:

Editorial.
2. Articulos cientificos.

3. Noticias de la SECyTA (informacién relacionada
con proximas actividades y reuniones de la SE-
CyTA, y con cualquier tema que afecte a los so-
cios de la misma).

4. Informaciones (congresos, reuniones, Ccursos,
nuevas tesis doctorales y otros acontecimientos
de interés).

5. Informacion bibliografica (resefia de articulos
cientfficos y libros).

6. Novedades y notas técnicas (seccién de informa-
cion de los nuevos productos y/o aplicaciones de
las empresas colaboradoras con la SECyTA).

7. Correspondencia (preguntas y respuestas sobre
problemas concretos de los lectores de CTA).

ARTICULOS CIENTIFICOS

CTA publica articulos relacionados con técnicas anali-
ticas (de separacion, de identificacion, etc.), bien so-
bre investigaciones en las propias técnicas o sobre
aplicaciones de las mismas. Los autores de los articu-
los recibirdn una compensacion econémica (300 eu-
ros) por cada articulo publicado en CTA.

Normas generales de publicacién

Para publicar articulos en CTA no es necesario ser so-
cio de la SECyTA.

El idioma de la revista y, por tanto de escritura de los
articulos, es el castellano, aunque se admiten también
articulos en inglés.

Los articulos pueden ser de los siguientes tipos:

e Trabajos originales de investigacion.
¢ Revisiones bibliograficas.

e Articulos de divulgacion.

e Series monograficas.

Los trabajos deberan estar escritos a doble espacio,
con un tamano de fuente de 10 6 12 pt y cada pagi-
na deberd ir numerada. El tamafio de los trabajos

estard comprendido entre 10 y 30 hojas (DIN A4)
incluidas tablas, figuras y bibliografia y deberan en-
viarse por e-mail a cualquiera de las siguientes direc-
ciones:

ana.ruiz@csic.es, acsoria@iqog.csic.es,
angeldelapuerta@igog.csic.es, bgomara@iqog.csic.es

Los trabajos de investigacion no deberan haber-
se publicado previamente. Antes de su publicacion
todos los trabajos seran revisados por especialistas en
el tema, quienes juzgaran la conveniencia de su publi-
cacion o propondran a los autores las modificaciones
oportunas.

Titulo: Debera ser conciso y reflejar el contenido del
trabajo. A continuacién se citard el nombre de los
autores con la direccion completa de cada uno de
ellos, incluyéndose también el correo electrénico y
teléfono del autor al que deberd remitirse la corres-
pondencia.

Resumen: De 100 a 150 palabras reflejando de for-
ma clara y concisa el propésito y los resultados mas
relevantes del articulo.

Texto principal: los trabajos originales de investiga-
cién seguirdn el formato tradicional, incluyendo In-
troduccion, Materiales y Métodos, Resultados y
Discusion, Conclusiones y Bibliografia.

Bibliografia: Las referencias bibliograficas apareceran
en el texto entre paréntesis con el apellido de los au-
tores y el afo (e.g. Bianco y Edwards, 2008). Si son
mas de dos autores, se citara el apellido del primero
sequido por "y col.,” y el afho de publicacién (e.g.
Garcia-Pérez y col., 2007). Si se citan varias referencias
juntas se separaran por punto y coma (e.g. Smith y
col., 1980; Brit y col., 1985). Al final del articulo las
refererencias seran ordenadas por orden alfabético
con el siguiente formato:

1) Hirota, T., Ohki, K., Kawagishi, R., Kajimoto, Y.,
Mizuno, S. Hypertens. Res. 2007 (30), 489-496.

2) Venter, J. C. "The Emission of Sulfur to the Remote
Atmosphere” en The Biogeochemical Cycling
of Sulfur and Nitrogen (Eds. J. N. Galloway y col.).
D. Reidel Publishing Co., Dordrech, Holland (1985),
p. 346.

Tablas: Se enviaran con un breve encabezamiento y
numeradas segun el orden de apariciéon en el texto.

Figuras: Se enviaran en un archivo diferente, separa-
das y numeradas por orden de aparicién en el texto.
Las leyendas deberan incluirse al final del articulo a
continuacion de la bibliografia.
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NUEVAS TESIS DOCTORALES

En esta seccién se incluyen resimenes en espafol de
las Tesis Doctorales que se han defendido en los ulti-
mos 12 meses. La extensidon no debe ser superior a
300 palabras incluyendo titulo de la tesis, lugar y fe-
cha de defensa y directores de la misma. Seria conve-
niente incluir una foto del doctor.

El nimero de resimenes estara condicionado al espa-
cio disponible para esta seccion dentro del Boletin.

INFORMACION BIBLIOGRAFICA - ARTiCU-
LOS DE INTERES

En esta seccion se incluye una revision de tres articulos
recientes y de diferentes autores sobre un tema de
interés dentro del ambito de la cromatografia y técni-
cas afines. Estas contribuciones serdn remuneradas
con 75 euros.

NOTAS TECNICAS

Las empresas colaboradoras de la SECYTA pueden
contribuir en esta seccién con informacion técnica
(nuevos desarrollos, aplicaciones, etc.) en el campo de
la cromatografia y técnicas afines. Deberan remitirse
a la redaccion de CTA con anterioridad a los dias 1 de
mayo (para el primer nimero) y 1 de noviembre
(para el segundo).

NOVEDADES TECNICAS

Las empresas colaboradoras de la SECyTA disponen
en cada numero de una pagina gratuita para informar
sobre las novedades de sus productos. La extension
maxima de los originales serd 3 DIN A4 mecanogra-
fiados a doble espacio, pudiéndose incluir algunos
gréficos y fotografias en blanco y negro (no mas de
tres). Los plazos de envio seran los indicados en las
Notas técnicas.

PUBLICIDAD

Cualquier empresa puede publicar anuncios de sus
productos, teniendo las empresas colaboradoras de la
SECYTA descuentos sobre las tarifas generales.

La adjudicacién de los espacios disponibles destinados
a publicidad se realizara por riguroso orden de peti-
cion.

OTRAS SECCIONES

CTA agradecera toda la informacién que reciba de
sus lectores sobre asuntos de interés general dentro
del campo de la cromatografia y técnicas afines (cur-
sos, conferencias, congresos, ofertas de trabajo,
informes sobre el trabajo de grupos espafoles y ex-
tranjeros, resefias de libros o cualquier tipo de colabo-
racion).

A su vez, CTA publicara, en la medida de lo posible,
respuestas de especialistas a todas aquellas cuestiones
concretas que formulen los lectores en relacién con
sus problemas en el laboratorio o con asuntos rela-
cionados en general con la cromatografia y técnicas
afines.

Para cualquier cuestion relacionada con CTA pueden
ponerse en contacto con:

Dra. Ana Cristina Soria Monzo6n

Instituto de Quimica Organica General, CSIC.
Juan de la Cierva, 3. 28006 Madrid.

Tel.: +34 912587559

acsoria@iqog.csic.es

Dra. Ana Isabel Ruiz Matute

Instituto de Quimica Organica General, CSIC.
Juan de la Cierva 3, 28006 Madrid.

Tel.: +34 912587559

ana.ruiz@csic.es

Dr. Angel de la Puerta Garcia-Barroso
Instituto de Quimica Organica General, CSIC
Juan de la Cierva 3, 28006 Madrid.

Tel.: +34 912587559
angeldelapuerta@iqog.csic.es

Dra. Belén Gomara Moreno

Instituto de Quimica Organica General, CSIC.
Juan de la Cierva, 3. 28006 Madrid.

Tel.: +34 912587526

bgomara@iqog.csic.es
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Si desea hacerse socio de la SECyTA rellene y envie el siguiente Boletin de Inscripcién, acompanado de
la correspondiente autorizaciéon bancaria a:

Nuria Fontanals Torroja

Secretaria de SECyTA

Dep. Quimica Analitica i Quimica Organica
Universitat Rovira i Virgili

Facultat de Quimica

Marcel-li Domingo, 1

Edifici N4, Campus Sescelades

43007 Tarragona

e-mail: secretaria@secyta.es

Cuota anual: 30 EUROS

o Senale la casilla [J correspondiente a la direcciéon en la que desea recibir la correspondencia.
e Puede efectuar el pago de la cuota del primer afio mediante cheque bancario (adjuntandolo a esta solicitud) o
mediante ingreso/transferencia a la Cuenta Corriente del Banco BBVA:
ES13 0182 4162 2702 0153 0059 (Sociedad Espafiola de Cromatografia y Técnicas Afines)
Debe figurar en el ingreso o transferencia: “ALTA SECYTA + nombre y primer apellido del Socio”
e ;Autoriza a incluir su correo electrénico en la pagina Web de la SECyTA? (tache lo que NO proceda):
Si NO
e ;Autoriza a que aparezcan su nombre y direccion de contacto en el apartado “Nuevos socios” del Boletin?
(tache lo que NO proceda):

S NO
SOCIEDAD ESPANOLA DE CROMATOGRAFIA Y TECNICAS AFINES
HOJA DE INSCRIPCION
APEIIIAOS ..o NOMBIE .o
DNI o
1 Domicilio particular:
Calle NUM. e
MUNICIPIO ..eiiiiiiiii e Provincia .......ccccoviiiiiiiiee Codigo postal .....oveeeneene.
TelefONO .o, COrreO ElECIIONICO ...
L0 INAUSEIHE U OFQANIZACION..... e e
Al NUM. e
MUNICIPIO w.eeeeiieieeeee e Provincia .........cccoovveeeiiiiee, Codigo postal .....cc.cocveene.
TeléfoNO ..o COrre0 lECEIONICO ...,
DATOS BANCARIOS
BANCO/CJa 0B ANOITOS ...
U CUISAl e e
DIMECCION e, Ciudad ..o,
D
CON OMICHIO N e
Y con IBAN ES__/ / / / /

en esta Sucursal, ruega a usted se digne dar las 6rdenes oportunas para que con cargo a dicha cuenta sean abo-
nados los recibos de mi cuota anual de socio que les seran presentados al cobro por la Sociedad Espafiola de Cro-
matografia y Técnicas Afines.

Atentamente le saluda,

Firma:
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