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Plenary Lectures

PL1-
FSA

PL2

PL3

PL4

PL5

PL6

PL7

PL8

VSM

DeLightful molecules: selected studies in physical photochemistry.
M. M. B. Santos, Instituto Superior Técnico - Universidade de Lisboa, Portugal.

Liquid-liquid phase coexistence in polyelectrolyte solutions: Experimental model
systems for RNA compartmentalization.
C. Keating, Penn State University, USA.

Probing and tuning photochemical reactions with isotopes.
C. Bochet, University of Fribourg, Switzerland.

Macro- and micro-plastic litter and increased COVID-19 based plastic pollution in
the aquatic environment and landfills: treatment, environmental risks and policy
solutions.

D. Barcel6, Catalan Institute for Water Research (ICRA) Institute of
Environmental Assessment and Water Research, Spain.

Ruthenium catalysts for green transformations: from alkenes metathesis to C-H
bond functionalisations and useful ligands.
P. Dixneuf, University of Rennes, France.

Versatile and scalable nanocarbon chemistry, assembly, and application.
M. Shaffer, Imperial College London, United Kingdom.

Can something that is called “Sub” be Superb? The case of Subphthalocyanines.
T. Torres-Cebada, Universidad Autébnoma de Madrid, Spain.

Phosphorus- and NHC-based assembling ligands for metallophilic interactions.
P. Braunstein, University of Strasbourg, France.

Translational Chemical Biology.
G. Bernardes, Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Portugal.

Online Pre-conferences

PCO1 Technologies to upcycle plastic solid wastes into nanostructured carbon

materials and their application in the removal of micropollutants.
J. L. D. de Tuesta, Mountain Research Centre (CIMO), Polytechnic Institute of
Braganca, Portugal.
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PCO1

Materials chemistry and applications

Technologies to upcycle plastic solid wastes into nanostructured carbon
materials and their application in the removal of micropollutants

Jose L. Diaz de Tuesta,? Fernanda F. Roman,? Adriano S. Silva,2 Rui S. Ribeiro,? Octavia Vieira,® Adrian M.T. Silva,b
Joaquim L. Faria,” Helder T. Gomes?

a) Centro de Investigagao de Montanha (CIMO), Instituto Politécnico de Bragangca, Campus de Santa Apolénia, 5300-253
Braganca, Portugal; b) Laboratory of Separation and Reaction Engineering — Laboratory of Catalysis and Materials (LSRE-LCM),
Faculdade de Engenharia, Universidade do Porto, Rua Dr. Roberto Frias, 4200-465 Porto, Portugal

Email: jl.diazdetuesta@ipb.pt

The world’s plastics production has been increasing stiffly over the years. Accounting only 2019, the global production
of plastics reached nearly 370 million metric tonnes, with ca. 15.7% of those produced in Europe.! Recent projections
point towards a cumulative generation of plastic solid wastes (PSWSs) of over 25,000 million metric tonnes by 2050.2
Among these, 36.4% are expected to be discarded in landfills or in the environment; a similar fraction (36.4%) should
be incinerated, and only 27.2% will be recycled.? These forecasts point out that PSWs are mismanaged, mainly because
current technologies are unable to promote proper reusing/recycling of these materials.®

Proper waste management falls within the scope of upstream responses. However, several difficulties have
been hindering waste plastic recycling, such as the lack of economic attractiveness of the resulting products.* Using
waste plastics as feedstock for the production of added-value products and materials has been proposed as the boost
needed to increase the attractiveness of plastics recycling. Among them are the preparation of carbon nanomaterials
(CNss), such as carbon nanotubes or graphene, using PSWs as carbon precursors. This represents a new strategy for
the valorisation of PSWs, consisting in the cracking of polymers that compose them and further synthesizing the CNs,
using the resultant degradation gaseous products, by catalytic chemical vapour deposition (CCVD). However, most
studies only report single pure polymers as model PSW to carry out a one-step process (pyrolysis and synthesis)
without targeting applications of the resulting CNs.57 The properties of the CNs obtained from PSWs could be fined
tuned for specific applications, as demonstrated in a previous work.? These characteristics of the developed fine tuned
CNs make them highly suitable for the removal of micropollutants, as will be shown in this talk.
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national funds (PIDDAC) through FCT/MCTES. The work was also partially funded by the Base Fundings - UIDP/50020/2020 of the
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