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ORGANIC SYNTHESIS

ANALYSIS OF ORGANIC PROCESSES

REASERCH PROJECTS

- Designing and study on the catalytic performance of a new liquid metal 
complexes

- Studies on the catalytic performance of biocatalysts based on supported 

ionic liquids
- Designing of supported ionic liquid phase catalysts dedicated for 

continuous flow synthesis of fine chemicals

- Environmentally friendly process of adipic acid synthesis by 

oxidation of cyclohexanone

- New types of food packages using renewable raw materials and 

innovative paraffin based impregnates

- Process for the preparation of ε-caprolactam from cyclohexanone 

and hydrogen peroxide by chemo-enzymatic catalysis

- IoLacTec: Innovative method for acidic ionic liquids mediated 

lactams production

-    Heterogeneous catalysts based on carbon nanostructures in model chemical reactions

- Tunable liquid metal complexes as catalysts for the model chemical and electrochemical processes

- N-doped carbons as catalysts for model electrochemical and chemical processes

- Tailoring cementitious composites with sustainable ionic-based compounds: Assessment of 

structural and performance characteristics

- Ionic bio-aerogels for carbon dioxide (CO2) capture and bioconversion

- Bio-based surfactants for sustainable micellar catalysis

- Method of synthesis of esters using innovative catalysts based on ionic liquids and 
zinc oxide



INDUSTRIAL PROJECT

INNOVATIVE PROCESS 

FOR SOLVENT SYNTHESIS 

(2020)

SYNTHESIS OF ALTERNATIVE 

PLASTICIZERS USING 

INNOVATIVE CATALYSTS (2021)

SYNTHESIS OF GREEN 

SOLVENTS (2024)

DEVELOPMENT OF AN 

INNOVATIVE PROCESS FOR 

PRODUCING CAPROLACTONE 

(2023)



SCIENTIFIC AND INDUSTRIAL 

COLLABORATION



PROTIC IONIC LIQUIDS BASED ON 

AMINE AND SULFURIC ACID

K.Matuszek,A.Chrobok,F.Coleman,K.R.Seddon,M.Swadźba-Kwaśny,GreenChem.,2014,16,3463.

A.Brzęczek-Szafran,J.Więcławik,N.Barteczko,A.Szelwicka,E.Byrne,A.Kolanowska,M.Swadźba-Kwaśny,A.Chrobok,GreenChem.,2021,23,4421.

A.McGrogan,E. L. Byrne,R. Guiney,T. F. Headen,T. G. A. Youngs,A. Chrobok, J.D. Holbrey, M. Swadźba-Kwaśny, Phys. Chem. Chem. Phys., 2023, 25, 9785

A. Brzęczek-Szafran, K. Erfurt, M. Swadźba-Kwaśny, T. Piotrowski, A. Chrobok, ACS SustainableChem. Eng.2022, 10, 41.

K. Matuszek, A. Brzeczek-Szafran, D. Kobus, Dominika; D. MacFarlane, M. Swadzba-Kwasny, A. Chrobok, Aust. J. Chem., 2019, 72, 130.



Beckmann Rearrangement

Fisher Esterification

Ionic liquid

Biodiesel production

PROTIC IONIC LIQUIDS 

APPLICATIONS

K.Matuszek,A.Chrobok,F.Coleman,K.R.Seddon,M.Swadźba-Kwaśny,GreenChem.,2014,16,3463.
A. Brzęczek-Szafran, K. Erfurt, M. Swadźba-Kwaśny, T. Piotrowski, A. Chrobok, ACS SustainableChem. Eng.2022, 10, 41.
A. Brzęczek-Szafran, J. Więcławik, N. Barteczko, A. Szelwicka, E. Byrne, A. Kolanowska, M. Swadźba Kwaśny, A. Chrobok, Green Chem., 2021, 23,4421



Chlorometallate ionic liquids Trifloaluminate ionic liquids

Six-coordinate Al

Four-coordinate Al

Molar ratio 

Zn-based ionic liquids

MATALLATE IONIC LIQUID

J.Hogg,L.Christobel,K.Matuszek,P.Latos,A.Chrobok,M.Swadźba-Kwasny,,DaltonTrans.,2017,46,11561.
K. Matuszek, A. Chrobok, J. M. Hogg, F. Coleman, M. Swadźba-Kwaśny, Green Chem., 2015, 17, 4255.
P. Latos, A. Culkin, N. Barteczko, S. Boncel, S. Jurczyk, L. C. Brown, P. Nockemann, A. Chrobok, M. Swadźba-Kwaśny, Front. Chem., 2018, 6:535.
P. Latos, J. Gabzdyl, K. Erfurt, D. Łukowiec, A. Maximenko, S. Jurczyk, A. Chrobok, Catal. Today, 2024, 114806.



Supported ionic liquid phase – heterogeneous catalysis

Effortless catalyst separation and recycling

Improves mass transfer in the process

Reduces required ionic liquid amount in the process

Supports used for ionic liquid immobilization

Multimodal silica
Magnesium oxide – 

silica hybrid

Supported chlorometallate ionic liquids

Supported trifloaluminate ionic liquids

Multiwalled carbon 

nanotubes

MATALLATE IONIC LIQUID

A.Wolny, P. Latos, K. Szymańska, S. Jurczyk, A. Jakóbik Kolon, A. Chrobok, Appl . Catal . A: Gen 2024 , 676 , 119676
P. Latos, A. Wolny, J. Zdarta, F. Ciesielczyk, S. Jurczyk, T. Jesionowski, A. Chrobok, Environ. Technol. Innov. 2023, 31, 103164A.
K.Matuszek, A. Chrobok, P. Latos, K. Szymańska, A. Jarzębski, M. Swadźba-Kwaśny, Catal. Sci. Technol., 2016,6, 8129-8137 
A. Wolny, A. Chrobok,, Molecules 2022, 27, 5900.



Diels-Alder cycloaddition between methyl acrylate 

and cyclopentadiene

Diels-Alder cycloaddition between maleic anhydride 

and isoprene

Transformation of angelica lactone to alkyl levulinates

Supported chlorometallate ionic liquids

Supported trifloaluminate ionic liquids

[3+3] cycloaddition for the synthesis of chromanes

MATALLATE IONIC LIQUID’S 

APPLICATIONS

A. Wolny, P. Latos, K. Szymańska, S. Jurczyk, A. Jakóbik Kolon, A. Chrobok, Appl . Catal . A: Gen 2024 , 676 , 119676

P. Latos, A. Wolny, J. Zdarta, F. Ciesielczyk, S. Jurczyk, T. Jesionowski, A. Chrobok, Environ. Technol. Innov. 2023, 31, 103164A.

K.Matuszek, A. Chrobok, P. Latos, K. Szymańska, A. Jarzębski, M. Swadźba-Kwaśny, Catal. Sci. Technol., 2016,6, 8129-8137 .

P. Latos, A. Culkin, N. Barteczko, S. Boncel, S. Jurczyk, L. C. Brown, P. Nockemann, A. Chrobok, M. Swadźba-Kwaśny, Front. Chem., 2018, 6:535.

P. Latos, A. Szelwicka, S. Boncel, S. Jurczyk, M. Swadźba-Kwaśny, A. Chrobok, ACS Sustainable Chem. Eng., 2019, 7, 5184.



Synergistic effect of deep eutectic solvent and zinc oxide

Cementitious composites doped with a deep eutectic solvent

Aminolysis of epoxides in continuous flow synthesis 

MATALLATE IONIC LIQUID’S 

APPLICATIONS

I. Klapiszewska, P. Latos, A. Parus, S. Balicki, P. Lodowski, K.A. Wilk, T. Jesionowski, A. Chrobok, Ł. Klapiszewski, A. Ślosarczyk, J. Mater. Res. Technol., 
2023, 27, 542.
P. Latos, J. Gabzdyl, S. Jurczyk, A. Chrobok, Ind. Eng. Chem. Res. 2024, 63, 8102–8110.
P. Latos, J. Gabzdyl, K. Erfurt, D. Łukowiec, A. Maximenko, S. Jurczyk, A. Chrobok, Catal. Today, 2024, 114806.



Physical immobilization of IL

Chemical immobilization of IL

RH – BASED SILP CATALYST FOR 

METATHESIS 

N. Barteczko, A. Brzęczek-Szafran, A. Wolny, S. Jurczyk, A. Jakubik-Kolon, A. Chrobok, Appl. Catal. A Gen. 2023,661, 119226.



Selectivity
Content of Ru

Catalyst 

recycling

Isolation via magnetic field

RH – BASED SILP CATALYST FOR 

METATHESIS 

N. Barteczko, A. Brzęczek-Szafran, A. Wolny, S. Jurczyk, A. Jakubik-Kolon, A. Chrobok, Appl. Catal. A Gen. 2023,661, 119226.



Bayer-Villiger oxidation of 2-adamantanone Biotransformation of angelica lactone

98% conversion 92% conversion

Bio-System 1 Bio-System 2

HETEROGENEOUS BIOCATALYTIC 

MATERIALS

A.Szelwicka, A. Kolanowska, P. Latos, S. Jurczyk,  S. Boncel,A. Chrobok, Catal. Sci. Technol., 10, 2020, 3255.
A. Szelwicka, A. Wolny, M. Grymel, S. Jurczyk, S. Boncel, A. Chrobok, Materials 2021, 14, 3443.
A. Wolny, A. Babiuch, P. Latos, S. Jurczyk, A. Chrobok, ChemCatChem. 2024, Online version e202401393. doi.org/10.1002/cctc.202401393.



Kinetic resolution of ibuprofen racemate

Ibuprofen racemate (S)-(-)-ibuprofen propyl esterIbuprofen racemate

Conversion 45.2%, ee 99.9% after 48 h

(R)-(-)-ibuprofen

HETEROGENEOUS BIOCATALYTIC 

MATERIALS

A. Wolny, A. Siewniak, J. Zdarta, F. Ciesielczyk, P. Latos, S. Jurczyk, L.D. Nghiem, T. Jesionowski, A. Chrobok, Environ. Technol. Innov. 2022, 28, 1-12.



Esterification of furfuryl alcohol with fatty acids (C8-C18)

Biocatalyst synthesis
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HETEROGENEOUS BIOCATALYTIC 

MATERIALS

A. Wolny, D. Więcławik, J. Zdarta, S. Jurczyk, T. Jesionowski, A. Chrobok, Green Chemistry, 26, 10623-11004.



GREEN THINKING

A. Wolny, D. Więcławik, J. Zdarta, S. Jurczyk, T. Jesionowski, A. Chrobok, Green Chemistry, 26, 10623-11004.



CATALYTIC MATERIALS FOR

CO₂ VALORIZATION INTO CHEMICALS

Alina Brzęczek-Szafran, Agnieszka Siewniak, Anna Chrobok,ACS Sustainable Chem. Eng. 2023, 11, 31, 11415–11423

CO2 Fixation into Cyclic Carbonates

Inexpensive

Abundant

Non-toxic feedstock

Green solvents

Electrolytes

Polymers

34 billion tonnes of CO2 emitted each year



PHASE CHANGE MATERIALS

B. Gaida, J. Kondratowicz, S. L. Piper, C. M. Forsyth, A. Chrobok, D. R. Macfarlane, K. Matuszek, A. Brzęczek-Szafran ACS Sustainable Chem. Eng. 2024, 
12, 1, 623–632
M. Gwóźdź, M. Markiewicz, S. Stolte, A. Chrobok, David. R. Turner, K. Matuszek, A. Brzęczek-Szafran, Green Chemistry 2024 K. Matuszek, S. L. Piper, 
A. Brzeczek-Szafran, B. Roy, ˛ S. Saher, J. M. Pringle, D. R. MacFarlane, Adv. Mater. 2024, 36, 2313023

Phase Change Materials based on biomass 
(sugar, sugar alcohols and their derivatives) for thermal battery  



E-mail

Anna.chrobok@polsl.pl

Follow us:

facebook.com/ChrobokGroup

twitter.com/chrobokgroup

instagram.com/chrobok_group/


