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SOFIA project
Creating fuel out of CO2,soap bubbles and sunlight 
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Teclis Scientific is participating in the Sofia project1 (Soap Film Based Artificial Photosynthesis), an EU funded research program2

gathering partners from 6 different countries with a shared objective: creating clean fuel out of sunlight, carbon dioxide and sunlight.
Started in January 2019 and planned to last 4 years, the project received positive reviews from a panel of experts at the end of the first
reporting period (January 2020).

Soap films are fragile objects with a limited lifetime, however,
their proton transport properties and the self-assembling
property of surfactants at their interfaces make them strong
candidates for Artificial Photosynthesis (AP) where energy from
sunlight is stored in chemical bonds of a solar fuel and O2 is
liberated as by-product. In the Sofia project3, the aim is to use
soap films as AP membranes by doping liquid-gas interfaces with
newly synthesized functional molecules and eventually expand
the concept to the foam-scale.

www.sofiaproject.eu

An interdisciplinary project

The Sofia project bridges different disciplines: interfacial science,
solar fuels, fundamental science of water at nanoscale and
microfluidics engineering. Hence, a consortium composed of 6
research institutions and three industrial companies are tightly
collaborating to achieve the mutual goal of generating solar fuel.

What is the role of Teclis Scientific 
in the Sofia project?

For 25 years, TECLIS Scientific has been providing innovative
measuring instruments to characterize foams, emulsions, and
fluid-fluid interfaces. By operating in different fields and by
working in collaboration with various partners, Teclis Scientific
built strong expertise in interfacial science. This know-how
acquired by Teclis Scientific constitutes a real asset to support
the Sofia project. In practice Teclis Scientific intervenes at two
levels:
• the characterization of the interfacial properties of liquid-air

interfaces and soap films doped with newly synthesized
functional molecules

• the development of a proof of concept demonstrator at the
foam scale.
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Preliminary results and next steps
After the synthesis of new AP functional molecules at Leiden
university (ULEI) and Cambridge university (UCAM), Teclis
Scientific characterized the properties the photocatalytic
interfaces obtained by doping water-air interfaces with these
molecules. Using the TrackerTM, pendant drop tensiometry
experiments showed that these molecules, that have never been
studied before, behave as surfactants at the water-air interface
by lowering surface tension as shown in the example below.

The next step will consist in the study of soap films laden with
AP molecules and separating two soap bubbles. To do so, a
“double-drop” tensiometer, currently under development at
Teclis Scientific, will be used. In addition to the study of the
coalescence of two bubbles in contact, the main feature of this
device is the measurement of surface tension without the need
of the apex.
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