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Introduction to the themed issue in honour of
Prof. Kees Hummelen

Hennie Valkenier, a Dirk Vanderzande, b Andries Meijerink c and
Maurizio Prato de

In this issue of Journal of Materials
Chemistry C, we honour Prof. Dr. Jan
Cornelius Hummelen, better known as
Kees Hummelen, on the occasion of his
retirement. Kees is an organic chemist by
training, with a very broad interest in all
different disciplines of science (and
beyond), as can be read in the biographical

contribution by his friend and colleague
Bert Meijer (DOI: 10.1039/D1TC90193A).
In the last 25 years, Kees has worked on
the application of organic compounds
in molecular materials and devices for
organic electronics.

Kees’ passion for fullerenes dates back
to the days he spent in the lab of Fred
Wudl in Santa Barbara (see also DOI:
10.1039/D1TC90194J), where he developed
PCBM, a C60 derivative with improved
solubility that turned out to work sur-
prisingly well as an electron acceptor in
organic photovoltaics.1 This compound
and its properties have played a central
role in the rest of Kees’ career as Profes-
sor of Organic Chemistry at the University
of Groningen, but also in his company on
fullerene adducts. He has developed
numerous fullerene derivatives, including
analogues of PCBM, and studied the
impact of the structural variations on the
performance of these fullerenes in devices.
For this, he collaborated with many

physicists and engineers, both at the Uni-
versity of Groningen and outside. A clear
example of such a study is found in this
issue, where the impact of the length of
an oligo(ethylene-glycol) chain of a full-
erene derivative on the crystallisation prop-
erties and charge-carrier mobility is
presented (DOI: 10.1039/D1TC02753K).

Although efficiencies in organic photo-
voltaic devices have been strongly improved
by the introduction of so-called non-
fullerene acceptors, fullerenes developed
by Kees remain as interlayers in different
types of devices or as part of a ternary
blend with a non-fullerene acceptor, as
presented in this issue (DOI: 10.1039/
D1TC02241E). Kees has also been part
of strong collaborations probing new con-
cepts towards single-component organic
solar cells, for example double cable con-
jugated polymers. This challenging concept,
in which donor and acceptor structures are
incorporated in a single molecular structure,
avoiding in this way detrimental phase
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separation, has witnessed quite some
hurdles. Nevertheless, it is still being
pursued and examples with remarkable
efficiencies have surfaced (DOI: 10.1039/
D1TC01195B). In addition, Kees pioneered
new avenues for enhancing solar efficiencies
by discovering the dye-sensitization of
upconversion in lanthanide-doped nano-
crystals. Since his successful demonstra-
tion of this process,2 the field has rapidly
grown as also demonstrated in this issue
(DOI: 10.1039/D1TC02441H and 10.1039/
D1TC03333F).

Apart from his research on fullerenes
and their applications in organic electronics,
Kees was also fascinated by the principles of
p-conjugation and the effect that conjuga-
tion patterns could have on the electronic
properties of single molecules. Kees’ ideas
that patterns of alternating single and dou-
ble bonds could impact the conductance
properties of pathways within a molecule3

were received with a lot of skepticism at the
time. It was great to see that the impact of

cross-conjugation on conductance could
be observed experimentally by different
methods4 and some of the ideas that
Kees proposed ‘too early’ are now more
widely accepted.5 Accurately measuring the
conductance of various electronic pathways
within a single molecule remains a great
challenge, which is nicely demonstrated
by the contribution of González and
co-workers to this themed issue (DOI:
10.1039/D1TC02753K). Thus, while Kees
demonstrated the relevance of chemical
intuition for molecular electronics, a lot
more work needs to be done before we
can find real-life applications of pi-logic.

In the course of these years, Kees has
disseminated science and friendship. His
friends now honour him with contributions
collected in this themed issue, clearly
demonstrating that science is a forum
where ideas grow and mature, while creat-
ing a perfect environment to establish a
community with solid relationships and
human respect.
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in Fred Wudl’s lab when Kees arrived in Santa Barbara. The two got
along very well, sharing the lab life and the challenge of azide
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