
20-R09 Course description 

Name of the course 
Modelling and simulation in primary and secondary raw material processing (8 
ECTS) 
- teacher: Bedeković, G. 

Main goals 

- present characteristics of particle populations and distribution functions, 
- present of mineral/material liberation distribution, 
- present the influence of the physical and mechanical properties, grain size 

distribution and mineral/material liberation on mineral processing and 
recyclability, 

- present technological parameters of primary and secondary material 
processing efficiency, 

- elaborate classification parameters and models in gravity and centrifugal field 
of forces, 

- elaborate concentration methods (gravity and magnetic concentration, froth 
flotation) and solid-liquid separation, 

- elaborate simulation of unit processes in primary and secondary material 
processing, 

- present typical recycling flowsheet of certain waste material type, 
- present the economic aspects of material processing. 

Expected learning outcomes 
(level 8.2) 

- formulate characteristics of particle population and function distributions (1 
ECTS), 

- distinguish different cases of material liberation and based on that 
recommend appropriate concentration method (1 ECTS), 

- to design different variants of primary and secondary material processing 
flowsheets and based on their simulations to recommend the optimal one (1 
ECTS), 

- evaluate effectiveness of the primary and secondary material processing (1 
ECTS), 

- choose appropriate separation methods for waste recycling according to the 
waste characteristics (1 ECTS), 

- design a technological process of the primary and secondary materials 
processing (2 ECTS), 

- evaluate the economic benefits of materials processing (1 ECTS). 

Outlines /module content Particle population and distribution functions. Minerals/materials liberation and 
its simulation. Influence of physico-mechanical properties, grain size distribution 
and mixtured material components on material processing. Technical indicators of 
material processing efficiency. 
Classification in gravity and centrifugal field. Sieving models. Critical size grains and 
grain passing probability. Comminution theory. Bond work index. Energy aspects 
of comminution and comminution models. Optimization of the crushing and 
milling processes. Gravity concentration. Determination of material separability by 
gravity concentration. Magnetic concentration. Behavior of particles in magnetic 
fields. Magnetic properties of materials. Theory of froth flotation. Reaction 
processes on a mineral surface. Air bubble mineralization. Froth flotation kinetics. 
Solid-liquid separation. Simulation of continuous thickener operation. Models for 
the sedimentation velocity. Simulation of mineral processing plants.  
Principles of processes used in solid waste recycling: hand picking, sieving, 
classification in fluids, comminution, optical sorting, air separation, gravity 
separation, magnetic separation, froth flotation, electrostatic separation, eddy-
current separation. Recycling of municipal waste, polymers, metals, glass 
packaging, e-waste, construction waste and mining waste. Influence of product 
constructional properties on recyclability. Economy related aspects of recycling.  

Teaching methods  Lectures (ppt presentation) (1,5 ECTS), laboratory exercises (2 ECTS), computer 
exercises (2,5 ECTS) and student seminar paper (2 ECTS). 

Evaluation procedure 1. Students seminar paper. 
2. Oral exam 
3. Student project: Development of material processing flowsheet simulation. 



 


