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Project name Printed batteries and supercapacitors
STSM dates From 2nd of November 2014 to 7th of November 2014
Project description The WCPC has an active program of developing printed electronics devices. A

key component is the energy storage. Ljubljana National Institute of Chemistry
has a laboratory working on batteries for the last 20 years, they are capable to
conduct all traditional battery tests on the laboratory scale.  The National Institute
for Chemistry runs several EU programs on the characterization and development
of battery electrodes. It also has methods for the characterization of CNT’s and
functionalized exfoliated graphite that are some of the best in Europe. This
project sent two of researchers from WCPC who are undertaking projects on
these topics to undertake an exchange of information regarding standard tests for
batteries and supercapacitors and interpretation of the test data on the impedance
measurements. Also, to evaluate the potential of the materials characterization
compared to those available in WCPC.

Involved researchers Zari Tehrani and Tatyana Korochkina
Outcomes at this
point

An improved understanding of the methods for characterizing and producing
electrodes for printed batteries and supercapacitors: Several methods for
characterizing electrodes as well as complete devices such as primary and
secondary batteries developed at WCPC using VMP3 potentiostat were compared
with traditional battery tests used at National Institute of Chemistry. Several
primary, secondary batteries and supercapacitor were developed at WCPC. they
were tested using VMP3 potentiostat at the National Institute of Chemistry. The
relatively high internal resistance obtained for secondary battery was possibly due
to slow ion kinetics in all-solid-state polymer printable battery. This requires
further optimization of solid-state electrolyte. The Zn-Ag2O  was  identified  as  a
primary battery and characterized during STSM, showing very good performance
which is reflected in its high capacity and very low internal resistance. Impedance
of  both  batteries  and  supercapacitors  was  also  measured.  The  test  data  on  the
impedance for supercapacitors showed very low internal resistance regarding
applying gel electrolyte and relatively long medium frequency region indicating
slow ion kinetics during double-layer formation most likely due to insufficient
porosity of the electrodes. This requires further work on optimization of electrode
porosity, hence, in-house activated carbon ink.
An evaluation of the nano materials characterization facilities available in
National Institute and the nature of samples required for testing and some samples
were sent for test.
The methods used to assemble the batteries were exchanged between WCPC and
the Host Institution. In conclusion to the STSM, the researchers presented the
latest research in batteries and printable devices including the resistor, capacitor,
transistor, humidity sensor, batteries and supercapcitor.

Other expected
outcomes

An increase in collaboration between these universities, in particular for the
routine testing of materials and intermediate energy storage components.
A better understanding of facilities and expertise to facilitate joint bids for
research funding from both H2020 and the private sector.

Satisfaction
concerning the
STSM

To facilitate knowledge transfer and collaboration between UK and Slovenia.

Comments This Short Term Scientific Missions was very useful where we gained valuable
experiences. We have achieved the targets that we had set.
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