
The proposition of 2 PhD scholarships 
in the Center for Advanced Technology and Faculty of Chemistry at Adam 
Mickiewicz University in Poznan, for carrying out research during 36 (+12) 
months in the international polish-german project in the framework of 
BEETHOVEN Classic project financed by the National Science Centre 
(Narodowe Centrum Nauki).   
The scholarships are recommended for ambitious, young chemists interested in 
catalysis, organometallic and green chemistry aiming at developing a future 
scientific carrier in the cooperation with the leading german University - ITMC 
RWTH Aachen. The fellows should possess a good background in catalysis, 
organometallic chemistry or enantioselective synthesis. They should be able to work 
in a group, taking initiative and carry out research independently. Good English 
speaking and writing skills are also expected. 
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Figure 1. Conceptual levels of integrated continuous-%ow homogeneous catalysis [12].
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Figure 2. Permanent separation strategies based on phase boundaries to discriminate reaction products from the molecular
catalyst (red spheres) for continuous processing.

Table 1. Key characteristics of the immobilization approaches shown in &gure 2 (STY= space–time yield).

homogeneous synthetic engineering reactor volume
immobilization nature catalyst transport of continuous (process
approach of catalyst modi&cation limitation process e'ciency)

liquid preserved none to liquid di(usion extensive large
phase moderate (Hatta [19]) (low STYs)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

solid phase restricted substantial pore di(usion straightforward small
(covalent binding) (Thiele [19]) (high STYs)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

supported liquid preserved none to adjustable through straightforward small
phase moderate loading (vide infra) (high STYs)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

combines the respective advantages of liquid and solid phase covalent immobilization (figure 2
and table 1) [19]. As will be shown in this article, the combination of this immobilization strategy
with supercritical carbon dioxide (scCO2) as transport medium for continuous-flow applications
is particularly attractive to establish practically ‘solvent-free’ processes for asymmetric synthesis.

On the molecular level, SLPs represent a particularly gentle immobilization technique because
it immobilizes the solvent and not the catalyst. Therefore, modification of the catalyst itself is
not required in most cases (e.g. water or fluorus phase will require tagged ligands for ensuring
sufficient solubility in the catalyst phase) and similar mechanisms and kinetics as in bulk solution
prevail in the SLP. It is also beneficial to the macroscale process scheme because the bulk
properties of the catalyst material are dominated by the solid support, and thus the solvent is
kept entirely on the mesoscale where it permits homogeneous catalytic turnover [12]. Challenges
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RECRUITMENT AT AMU 
to the Doctoral School, the 
scholarships financed from 
Beethoven Classic project. 

Recruitment will be carried 
out on September 2020.

RESEARCH START 
The beginning of the PhD 
studies and challenging 

research is planed on the 1st 

of October 2020 in the 
Beethoven Classic project. 
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The research project objectives 
The main goal of the project is to build a new, 
green strategy in the hydrosilylation of 
alkynes, imines and carbonyl compounds in 
continuous flow and repetitive batch systems 
with the emphasis placed on application of 
green solvents (scCO2, ILs) and catalysts 
immobilization techniques.  

A combination of scCO2 with the molecular 
catalyst, its way of immobilization leading to 
effective separation strategy is responsible for 
effective hydrosilylation processes. The project 
will be focused on understanding the process in 
all its scales: molecular (interactions between 
catalyst, solvent, and reagents), mesoscale 
(development of effective separation strategy) 
and macroscale (the whole process scheme with 
the inline monitoring of its progress). 

The hydrosilylation of alkynes, imines and 
carbonyl compounds in scCO2 with the 
application of catalyst immobilized systems 
(SILP, HPA) will be carried out for the first time. 
The catalyst reuse and recycling, easy separation 
methods of products from the catalyst, as well as 
the sustainability of the whole process, are the 
most challenging tasks in modern organosilicon 
chemistry.                                                        
The project work packages are divided between 
both partners: AMU CAT and ITMC RWTH.

Selected tasks for PhD students 

- Development of new catalytic systems based 
on TM-catalysts and nanoparticles, 

- Effective immobilization of the catalysts (e.g. 
SILP, HPA) 

- Hydrosilylation of alkynes, carbonyl 
compounds and imines in conventional and 
green reaction media, 

- Carrying out processes using repetitive batch 
and continuous flow systems,  

- Characterization of obtained products with 
various analytic techniques, 

- Synthesis of novel organosilicon compounds 
(also chiral).
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WHAT ARE WE OFFERING 
• A challenging project with high innovative 

potential in catalysis and green chemistry, 
• Working in the international team with 

cooperation with scientists from RWTH 
Aachen,  

• Excellent facilities and access to the state of 
the art equipment at CAT AMU,  

• Possibilities for self-development and 
broadening of horizons in various branches of 
chemistry, 

• Possibilities to build your scientific career. 

W
ORKING IN 
TEAM PhD

OUR LATEST PAPERS 
J. Org. Chem. 2019, 84, 2358-2365. 
J. Catal. 2019, 376, 219-227. 
ACS Sustain. Chem. Eng. 2018, 6, 10980-10988. 
ACS Catal. 2018, 8, 3297-3303. 
Adv. Synth. Catal. 2018, 360, 2966-2974.  
J. Catal. 2017, 356, 206-213. 

CONTACT 
Jędrzej Walkowiak, jedrzej.walkowiak@amu.edu.pl 
Adam Mickiewicz University in Poznan, Center for 
Advanced Technology, Uniwersytetu Pozańskiego 10, 
61-614 Poznań, POLAND 
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