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The fifth Summer School in High Energy 

Processing Ultrasound & Microwave 

Technologies was held from June 26th- 28th, 2019 at 

the Cracow University of Technology (CUT), 

Kraków, Poland, under the local chairmanship of 

Prof. Dariusz Bogdal. The event was co-organized 

and co-sponsored by the European Society of 

Sonochemistry (ESS) and the Association of 

Microwave Power in Europe for Research and 

Education (AMPERE). It was the second time when 

Cracow University of Technology had the honor to 

host and organize the Summer School in High 

Energy Processing Ultrasound & Microwave 

Technologies.  
 

 

Figure 1: Group photo of Summer School attendants at the Faculty of Chemical Engineering and Technology building

The previous workshop and meeting was 

organized in September 9th-12th, 2015. This year the 

same, young organizing committee including Ph.D. 

W. Kasprzyk, Prof. K. Matras-Postolek, M.Sc. Filip 

Koper, M.Sc. S. Sovinska, M.Sc. A. Żaba, M.Sc. L. 

Janus and M.Sc. J. Radwan-Pragłowska, supported 

by Prof. Bogdal, with great enthusiasm and 

commitment cared about the participants and courses 
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of the entire meeting. The lectures and workshops 

were held in the Faculty of Chemical Engineering 

and Technology and the Faculty of Environmental 

and Power Engineering buildings on the campus of 

CUT. The 3-days programme of the Summer School 

brought together 44 Young Scientists including 

Ph.D. students from 11 European Universities 

including University of Turin (Italy) – 2, Münster 

University of Applied Sciences (Germany) – 1, AGH 

University of Science and Technology (Poland) – 1, 

CUT (Poland) - 25 and Warsaw University of 

Technology (Poland) – 2, Yuriy Fedkovych 

Chernivtsi National University (Ukraine) – 2, Lviv 

Polytechnic National University (Ukraine) – 1, Kyiv 

National Taras Shevcenko University (Ukraine) – 3,   

KU Leuven (Belgium), University of Surrey (Great 

Britain) – 1 and from South America from State 

University of Campinas (UNICAMP) in Brazil – 3 

persons (see Fig. 1 and 2). 

 

 

Figure 2: Students participating in the Summer School in High 
Energy Processing Ultrasound & Microwave Technologies at 

CUT 

 

Figure 3: Lecture given by Prof. M. Ashokkumar 

 

Figure 4: Prof. Muthupandian Ashokkumar from University of 
Melbourne 

The presentations covered principles and 

applications of leading edge technologies in modern 

chemical processing, specifically the use of 

microwaves and ultrasounds. Speakers alternated 

between the techniques, addressing the key 

workshop theme of process intensification in a range 

of applications, while commercial manufactures of 

ultrasonic and microwave apparatus gave practical 

laboratory demonstrations. The Summer School was 

officially opened at the first day by the President of 

AMPERE, Prof. Cristina Leonelli, Chairman, Dean 

of the Faculty of Chemical Engineering and 

Technology, Prof. Dariusz Bogdal, and Prof. 

Muthupandian Ashokkumar who on behalf of 

President of European Society of Sonochemistry 

Prof. Jean-Yves Hihn welcomed all the participants 

and exhibitors.  

The schedule was as follows. Ph.D. Rachel 

Pflieger (French Alternative Energies and Atomic 

Energy Commission, France) gave an introduction to 

ultrasound principles, with examples taken from lab 

to industrial scale. Ph.D. Marcus Franke (Friedrich 

Schiller University Jena, Germany) introduce the 

hydrodynamic cavitation aspect. Prof. Crisitina 

Leonelli (University of Modena, Italy) described 

aspects of microwave- enhanced inorganic 

chemistry, covering solid-state reactivity, 

combustion systems and ceramic processing, paying 

attention to practical and safety aspects. Prof. Witold 

Łojkowski (Institute of High Pressure Physics Polish 

Academy of Sciences, Poland) gave a talk about the 

microwave-assisted synthesis of hydroxyapatite 

nanoparticles for medical applications and samples 

mineralization under microwave conditions. Next 
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day, 27th of June Prof. Muthupandian Ashokkumar 

returned to discuss ultrasonic synthesis of functional 

bio- and nanomaterials, as well as application of 

ultrasound in food processing (see Fig. 3 and 4). 

Prof. D. Bogdal (Cracow University of Technology, 

Poland) gave an introduction of microwaves in 

polymer and hybrid materials synthesis and 

processing, and Prof. K. Matras-Postolek (Cracow 

University of Technology, Poland) discussed 

microwaves in semiconducting nanoparticle 

preparation. The last day Prof. Muthupandian 

Ashokkumar discussed the ultrasonic synthesis of 

polymers, Ph.D. Rachel Pflieger gave “Ultrasound: a 

tool for advanced features energy and environmental 

applications”, “Challenges of microwave 

solvothermal synthesis of nanoparticles”. Ph.D. 

Sylwia Dąbrowska (Institute of High Pressure 

Physics Polish Academy of Sciences, Poland) 

reported on “Mechanism for sonocoating of 

materials with nanoparticles”. Ph.D. Urszula Szałaj 

(Institute of High Pressure Physics Polish Academy 

of Sciences, Poland) and Ph.D. Marek Piątkowski 

(Cracow University of Technology, Poland) gave an 

introduction to the modification process of 

biopolymers under microwave irradiation. 

A key aim of the Workshop was to let attendees 

compare the features of the two key techniques, to 

provide a cadre of young researchers with this 

relatively uncommon blend of knowledge. To this 

end, there were two afternoon sessions in the 

Summer School dedicated to practical 

demonstrations of commercial ultrasonic and 

microwave apparatus, the group of attendees being 

split so that everyone had an opportunity to learn 

each methodology. The lectures were followed by 

short presentations and the practical laboratories 

from some exhibitors: Selva, Ertech and SinapTec 

who discussed and presented their latest 

developments.  

The weather was excellent (more than 40°C), 

that's why cold drinks and air conditioning allowed 

participants to survive this three intensive days. 

Despite the sweltering heat there was a good spirit in 

the school, with communal mealtimes allowing 

attendees and presenters much opportunity for 

scientific interaction and feedback. During the 

Summer School the young scientists had great 

opportunity to reinforce from lectures and practical 

demonstrations their basic knowledge and skills in 

the field of advanced applications of microwaves and 

ultrasound techniques. 
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