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Institute of Physical Chemistry - Polish Academy of Sciences @ IChF

* The Institute of Physical Chemistry (IPC) of the Polish Academy of Sciences was founded in 1955.
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CELISE

It was the first research institute dedicated to chemical sciences in Poland, and consists of 29
research groups in 9 Departments with 270 permanent Staff members and 90 international doctoral
students, postdoctoral fellows, and invited scientists from different countries worldwide.

* The research staff members and young scientists conduct research in inorganic, organic, physical,
bio and pharmaceutical chemistry.

* Research teams associated with large, national or international research projects, consortium and
science networks.

* The Institute’s excellence is recognized by the European Commission and Polish authorities; we are
a European Centre of Excellence — “TALES”, “Centre for Photoactive Materials,” and
“SURPHARE.”
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P Important UE projects:

CELISE " Pt H2020-MSCA-RISE-2014, project pt.:"Metallocomplexes of
macrocyclic compounds for photonic devices", akronim: METCOPH,
wartos¢ projektu 688 500 Eur;

; ‘ N ¢ Call: H2020-WIDESPREAD-2014-2, project pt.:"The CREAtion of the
1| Department of Physical Chemistry of Biological SysTEms”, wartos¢
~ .| projektu?2 765 124 Eur

-« e (Call: H2020-FETOPEN-2014-2015-RIA, projekt pt.” New technological
.. . &Y advances for the third generation of Solar cells”, akronim GOTSolar,
Py {ﬁ =4 warto$¢ projektu 2 993 404 Euro

L7 "_i._" X -1 * H2020 MSCA-COFUND: "Interdisciplinary NAnoscience School: from
/ - %+ | phenoMEnology to applicationS (NaMeS)" (H2020-MSCA-COFUND-

S S 2015/H2020-MSCA-COFUND-2015, Grant agreement: 711859, 2016-
g | 2021)."
-+ "1+ H2020 MSCA-RISE-2016: acronim CONIN, Grant agreement: 734276,
= 2017-2021

;  H2020 — ICT-2017-1; acronym IMCUSTOMEYE, Grant agreement:
- 779960, 2018-2022;
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Institute of Physical Chemistry - Polish Academy of Sciences @ IChF

Key Research Facilities:

| am

CELISE * Specialized laboratories, such as: Laboratory of High Pressure, Laboratory of X-ray Structural
Analysis,

Laboratory of Calorimetry, Laboratory of Chromatographycal Analysis,

Laboratory of Molecular Films,

ey » Laboratory for Solid State Nuclear Magnetic Resonance, Mazovia Center for Surface Analysis,
K * Laboratory of X-Powder Diffractometry and Spectroscopy,

i » Laboratory of Electrochemistry and Surface Analysis in Corrosion Studies,

» Laboratory of Spectroscopy and Photochemistry, Molecular Beam Laboratory, Laser Centre.
..and more...:

* Two spin-off companies, and as the first institute of the Polish Academy of Sciences, we took up
shares 1n a spin-off company pursuing scientific research and designing microfluidic devices for
medical and biotechnological applications.

e (Collaborations with more than 40 universities and scientific institutions worldwide, incl: Harvard
University, Max Planck Institutes, Ecole Normale Superieure, University of Oxford and University
of Cambridge, Universidad Cooperativa de Colombia, ...,
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@ IChF  Colmenares’s research group nr 28

(] Rational design of functionalized nanosized catalysts using unconventional
methodologies (e.g., sonication, photo-assisted methodologies).
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[ Sonocatalytic and photocatalytic green pathways

Qtoelectro” . . . .
) % in organic synthesis.

U Catalytically harvesting of solar energy
in the shape of chemical energy.

U Development of novel proof of concepts of
catalytic processes for the treatment and
purification of water and air.

U Catalyst preparation and optimization, surface chemistry,
nanoengineering, catalyst poisoning/degradation, catalytic process
design, chemical/reactor engineering and reaction kinetics.

U Thermo-catalytically, Sono-catalytically and Photo-catalytically valorization of any kind
of organic wastes (CO, included) in aqueous and gaseous systems.
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Ultrasonication as a tool in nano-synthesis: our experience
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IChF  Colmenares’s research group nr 28

Gasification . H, + CO
| am
steam and/or oxygen (
+ CO; + CHy
CELISE 750-1000 °C + char + other
by-products)
(/) direct pathways
Pa sl — (ii) indirect pathways
- bio-oils
oxygenates)
supported metal catalysts

~ [#]

(Pre-treatment +) steam,orBSO “
Hydrolysis monosaccharides __liquid H,0, 250-300 °C
acid, 100-250 °C oligosaccharides H; + CO;
or . '
enzymes Fermentatuo:\ metal/semiconductor

photocatalysts
3 ethanol hv, liquid H,0, r.t.

Hydrogenation i i ;
yareg (or lactic acid) Photoreforming

polyols
(sorbitol, xylitol, etc.)
A.V. Puga, Coordination Chemistry Reviews 315 (2016) 1-66
07/12/2022 CELISE 2022 meeting




| am
CELISE

PhotoCatalysis
A\ Junctionalized monomers
' Solar - drugs’
- Energy intermediates

aromatic aldehydes
and carboxylic acids

SonoPhotoCatalysis

: s Jood industry additives, and..., more
‘Sonication

_
Lignin valorization

Colmenares et al. ChemCatChem, 9 (2017) 2615 —2621.
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HYDROGEN

OXIDATION
PRODUCTS

HYDROGEN
DONORS

— — — I}HIGH VALUE
BIOMASS- PHOTOREACTOR CHAMBER ADDED COMPOUNDS

DERIVED
COMPOUNDS Colmenares et al.,: ChemSusChem, 12 (2019) 2098-2116;
ChemCatChem, 13 (2021) 4458 —4496;
WET DRY Catalysis Today, 380 (2021) 156-186

PHOTOREFORMING PHOTOREFORMING
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Biomass
Ethanol
Bio-diesel

Acetone
Butanol
Furfural

Organic acids
Sugars

Wide range

’ PhotoCatalysts

N . PLA
Flow Reactors -

PHB

Corn oil
Germ oil

Cellulose

Colmenares.: Current Opinion in Green and Sustainable Chemistry, 15 (2019) 38—46
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Interests in CELISE

Expertise and facilities related to the scientific work (WP1) Scanning microscope, X-ray
CELISE diffractometer, Chromatographic lab, surface analysis lab, catalytic methods for sustainable
solutions. (WP2) Modelling tools Human resources: leading research institution dealing with

| am

b e various aspects of chemistry, and it is among the best scientific units in Poland. HR Excellence in
55 X research logo. Other infrastructure: ..library, labs, wifi, rooms and all needs to support the
7 2 X secondments

ffﬁ We are interested in:

5‘; :-'("L ;ﬂj a) SME and rural areas in Colombia,

e ;P\;ﬂ. 7 b) The use of Deep Eutectic Solvents (DES) in flow (sono)photocatalysis for biomass valorization,

sk c) The usage of lignin fraction to produce:
b = 1. Materials (including high quality Biochar),
il N 2. New aromatic-based intermediates for new drugs/food additives (e.g. bio-pharmaceuticals).
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Interests in CELISE

RS [COF (i) best characeriation methods: (1) best pre-reatment of  Sending 3PM 42 Web page and
lignocellulosic biomass; (2.u1.1) novel tolls and procedures of (3 second.) scientific resuls
characterisation and stmulation of ignocellulosic biomass; (2.v1)to  Hosting: 2PM

contribute to the bio-based economy in Europe and South America. (1 second.)
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“Catalysis for sustainable energy production and environmental protection, CatSEE”
Visit our web site: http://photo-catalysis.org/ |
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