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CREATE lectures ”Innovation source” 

The eighth open lecture under a series of “Innovation source” was held on June 19th, 2019 at the 

Institute of Physical Chemistry PAS (IPC). The purpose of the above series of lectures is to update 

scientists’ knowledge of current technological trends and innovation in chemistry-related sectors, 

as well as establishment of relations with business.  

Professor Leon Gradoń was invited to the Institute by the CREATE Project Coordinator and the 

ERA Chair holder, professor Robert Holyst and professor Maciej Wojtkowski, respectively. 

Professor Leon Gradoń is a specialist in the field of chemical engineering. He has a 1969 Diploma 

in Chemical Engineering from Warsaw University of Technology, Poland, and in 1975 Diploma in 

Mathematics and Mechanics, 

Warsaw University. He has a 

1976 PhD from Warsaw Uni-

versity of Technology. Leon 

Gradoń is in the faculty of the 

Warsaw University of Tech-

nology from 1976, from 1990 

as a tenure professor. He 

published 280+ papers, 20+ 

monographs and chapters 

and 60+ patents. Leon 

Gradoń has intensively coop-

erated with chemical industry 

in Poland and abroad. It re-

sulted in establishment of a numerous of small companies, which use Leon Gradoń’s technological 

solution in filtration and separation, and inhalation drug delivery. He is the author and co-author 

of several types designed “easy breath” dust-masks (produced by Secura BC Inc. with rate of pro-

duction 1 mln/year), liquid filters (produced by Amazon Filters Ltd, England) - used in water treat-

ment, food, electronics and fine chemical industries, and filter used for protection of nanomem-

branes during the oil production in the offshore facilities. Recently his solutions were used in the 

construction of the technological line for production of the CCV coalescers used in Diesel engines 

by the largest producer of such engines – Cummins Company (USA) with production ability 3 mln 

filters/year. 

During his visit at IPC, professor Leon Gradoń delivered a lecture entilted “From phenomenologi-

cal investigations towards industrial applications. Production of CCV filters for automotive indus-

try”. The whole society of IPC, with IPC researchers and doctoral students, was invited. 

During the seminar, Prof. Gradoń described the process of filtration and discussed the production 

path of CCV filters for automotive industry. 
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Abstract of the seminar 

Separation of the liquid droplets from the stable mist system is a crucial process in industrial 
technologies natural gas cleaning, crank case ventilation CCV systems in Diesel engines, and 
many other applications. 

The most efficient devices for such separations are fibrous filters (coalescers). A properly de-
signed structure, defined through the space distribution of the local porosity and filter diameter 
in the filter volume, involves the phenomena of a droplet coalescing in the bulk, deposition of 
droplets on the fiber, coalescing of moved droplet on the fiber and the drainage of the loaded 
filter fibers. Theoretical analysis of the droplet behavior in the micro- and mesoscale is extended 
to the model describing the entire filter performance with its filtration efficiency, pressure drop 
and the lifetime of the filter. 

The knowledge of the filtration process defines the filter structure, and then involvement of the 
process of formation of designed fibrous structure. The advanced melt-blown technique is used 
for filter production. The defined filter structure is produced on line in the system where fiber is 
formed in the nozzle and extended to the required diameter due to tangential stress resulting 
from the hot air flow around melted polymer filament. Final fiber, after solidification, is collect-
ed on the mandrel and formed to desired filter shape. Controlled process parameters determine 
local porosity and fiber distribution of the filtration layer.  Incidentally our research on coales-
cers comes together with new regulations by Environmental Protection Agency for necessity of 
reduction of volatile organic compounds in the Diesel engine exhaust gases. 

The biggest producer of Diesel engines, Cummins Inc. (USA), was looking for the best solution of 
the problem. In the multi-stage procedure our proposal won. We have built technological line 
for production of coalescers with the production ability 3 mln filters/year. All steps of the above 
will be presented. 

The seminar aroused great interest from the audience. The lecture ended with a long discussion, 

mainly arising from PhD students. After the seminar, profesor Gradoń participated in a meeting 

with prof. Robert Hołyst – Coordinator of the CREATE Project, and dr Jan Paczesny. 

 

Discussion between prof. Robert Hołyst, dr Jan Paczesny and prof. Leon Gradoń (from left). 
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The discussion lasted about 1 hour. During this meeting professor Gradon mentioned that life-time 

of a filter increases when covered with antibacterial layer preventing formation of biofilms, which 

normally clog filters. Prof. Hołyst and dr Paczesny proposed such coverage for prof. Gradoń’s filters.  

During the meeting they have also discussed at large education of PhD students which would pre-

pare them for being entrepreneurs. Therefore prof. Gradoń recognised the benefits of the "Innova-

tion source" lecture series organized under CREATE project as a proper way to encourage and pre-

pare young researchers to set up their own spin-off companies. 

 


