
Slovak Society of Chemical Engineering
Institute of Chemical and Environmental Engineering

Slovak University of Technology in Bratislava

PROCEEDINGS
52nd International Conference of the Slovak Society of Chemical Engineering SSCHE 2026

Hotel SOREA TRIGAN
Štrbské Pleso, Slovakia

May 26 - 29, 2026

Editors: Assoc. prof. Mário Mihaľ

ISBN: 978-80-8208-177-3, EAN: 9788082081773
Published by the Faculty of Chemical and Food Technology, Slovak University of Technology in

Bratislava in Slovak Chemistry Library for the Institute of Chemical and Environmental
Engineering; Radlinského 9, 812 37 Bratislava, 2026

Perner, J., Jantač, S., Sklenářová, J., Drápela, M., Pelcová, J., Zubov, A.: Influence of collision velocity on
triboelectric charging of polyolefin particles, Editors: Mihaľ, M., In 52nd International Conference of the Slovak
Society of Chemical Engineering SSCHE 2026, Štrbské Pleso, Slovakia, 2026.



Influence of collision velocity on triboelectric charging of polyolefin particles 

 

Jiří Perner1, Simon Jantač1, Jana Sklenářová1, Marek Drápela1, Jarmila Pelcová1, Alexandr Zubov1 

 
1University of Chemistry and Technology Prague, Technická 5 166 28 Praha 6, Czechia 

 

e-mail: pernerj@vscht.cz 

 

 

Key words: triboelectric charging, polyolefins, surface roughness, collision velocity 

 

The triboelectric charging of electrically insulative particles causes operational problems in many 

industrial processes. For example, it causes unwanted particle adhesion to reactor walls during 

the production of polyolefins in gas-phase fluidized beds, which leads to the formation of wall 

sheets and reactor shutdown. The underlying mechanism of triboelectric charging is, however, 

not fully understood, and current mathematical models based on Discrete Element Method 

(DEM) have several limitations. These include: (i) the models neglect particle surface roughness; 

(ii) the large computational cost of DEM simulations. Therefore, we developed a DEM particle-

wall collision model that includes particle surface roughness, and we then focused on reducing 

the computational time. Particles were geometrically described as smooth spherical cores with 

semi-spherical asperities on their surfaces. Existing contact mechanics models were then 

modified to include the effects of this surface roughness. Saturation charges were evaluated based 

on particle size, material properties, surface roughness, and collision velocity. Our results show 

that surface roughness has an important effect: saturation charge is a function of collision 

velocity. This is supported by experimental data and cannot be explained by models that neglect 

surface roughness. Moreover, based on the results of model parametric studies, we show that 

assuming all surface asperities have the same height, a single function of all input parameters can 

be used as a surrogate model, thus significantly reducing the computational time. 

 

52nd International Conference of SSCHE
May 26 - 29, 2026, Štrbské Pleso, Slovakia

1


