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Mesoporous architectures in thin film configurations (< 10 um) are promising class of materials for a range
of applications, including antireflective coatings [1], electrochemical sensors [2], and electrode materials [3]
among others. The low quantity of solid contained in such thin films makes their structural characterisation
with conventional methods developed for bulk materials (e.g. N2 porosimetry) challenging [4]. Ellipsometric
porosimetry (EP) is an alternative, purely optical characterisation technique based on spectroscopic ellipsom-
etry, enabling the study of very thin, porous layers in a non-destructive way through acquiring refractive
index, extinction coefficient and thickness information based on the change of polarization of the reflected
light. Ellipsometric spectra are acquired at different relative pressures of a gas phase adsorptive to construct a
volume adsorbed isotherm via effective medium approximations. Since the characterisation is purely optical
without requirement for volumetric or gravimetric information of the adsorptive, the accuracy of measure-
ment is independent of the quantity of the studied adsorbent film, hence reliable information can be obtained
for limited sample sizes (in terms of thickness and lateral extension).

In this work, the mesoscale characterisation of porosity, pore size distribution and specific surface area via EP
is presented, as well as advanced methods for the investigation of mechanical strength (Young-modulus) [5]
and microscopic wettability [6]. A wide range of porous architectures and surface chemistries were explored to
provide guidance on the technique’s applicability with suitable adsorptives, such as water, toluene, methanol,

and other organic liquids.

Participation

In-Person

References

[1] B. Reid, A. Taylor, Y. Chen, B. Schmidt-Hansberg, S. Guldin, Robust Operation of Mesoporous Antire-
flective Coatings under Variable Ambient Conditions, ACS Appl. Mater. Interfaces. 10 (2018) 10315-10321.
https://doi.org/10.1021/acsami.7b18299.

[2] M.]J. Jara Fornerod, A. Alvarez-Fernandez, E.R. Williams, MW.A. Skoda, B. Prieto-Simon, N.H. Voelcker, M.
Stefik, M.-O. Coppens, S. Guldin, Enhanced Structural Control of Soft-Templated Mesoporous Inorganic Thin
Films by Inert Processing Conditions, ACS Appl. Mater. Interfaces. 14 (2022) 56143-56155. https://doi.org/10.1021/acsami.2c18090.
[3] W. Bergh, H.N. Lokupitiya, N.A. Vest, B. Reid, S. Guldin, M. Stefik, Nanostructure Dependence of T-Nb 2
O 5 Intercalation Pseudocapacitance Probed Using Tunable Isomorphic Architectures, Adv. Funct. Mater. 31
(2021) 2007826. https://doi.org/10.1002/adfm.202007826.

(4] T. Galy, M. Marszewski, S. King, Y. Yan, S.H. Tolbert, L. Pilon, Comparing methods for measuring thick-
ness, refractive index, and porosity of mesoporous thin films, Microporous Mesoporous Mater. 291 (2020)
109677. https://doi.org/10.1016/j.micromeso.2019.109677.

[5] B. Reid, I. Mane, F. Ahmed, M.J. Fornerod, M. Fiiredi, B. Schmidt-Hansberg, A. Alvarez-Fernandez, S.
Guldin, Enhanced mechanical stability and scratch resistance of mesoporous aluminosilicate thin films, Mi-
croporous Mesoporous Mater. 345 (2022) 112246. https://doi.org/10.1016/j.micromeso.2022.112246.



[6] M. Firedi, B. Fodor, A. Marton, A. Alvarez-Fernandez, A. A. Riaz, C. Kalha, A. Regoutz, S. Guldin, P. Basa,
Internal wettability investigation of mesoporous silica materials by ellipsometric porosimetry, Thin Solid Films
(2023)

https://doi.org/10.1016/j.tsf.2023.139683.

MDPI Energies Student Poster Award

Yes, I would like to submit this presentation into the student poster award.

Country

United Kingdom

Acceptance of the Terms & Conditions

Click here to agree

Energy Transition Focused Abstracts

Primary author: FUREDI, Mate (UCL)

Co-authors: FODOR, Balint (Semilab Co. Ltd); MARTON, Andras (Semilab Co. Ltd); ALVAREZ-FERNANDEZ,
Alberto (AMBER Research Centre, School of Chemistry, Trinity College Dublin, Dublin); BASA, Péter (Semilab Co.
Ltd); GULDIN, Stefan (UCL)

Presenter: FUREDI, Mate (UCL)

Session Classification: Poster

Track Classification: (MS16) Fluid Interactions with Thin Porous Media



