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FIGURE 1: 
ILLUSTRATION OF 
IRON ORE SINTER 
AND CAUSES FOR 
DEGRADATION ON 
THE WAY TO BLAST 

FURNACE

FIGURE 2: 
DISCRETE 
ELEMENT 

SIMULATION OF 
BREAKAGE WITH 

THE BONDED 
PARTICLE MODEL

To ensure a sufcient gas distribution in the 

blast furnace, ne-grained input materials 

must be agglomerated by sintering. Between 

sinter plant and blast furnace the sinter 

passes through various conveying systems, 

coolers, sieves, and bunkers, see  . Due to 

mechanical stress the sinter degrades partly. 

Before charging the blast furnace the result-

ing nes < 5mm are screened out and are fed 

to the sinter plant again. As iron ore sintering 

is a highly energy consuming process, these 

return nes cause high costs and emissions. 

Additionally, segregation effects during 

transport and storing lead to 

uctuations in the particle size 

distribution, thus to uctuations 

of the gas distribution in the 

blast furnace.

The aim of this project is to 

reduce costs and emissions by 

minimizing return nes and 

segregation. MinSiDeg received 

funding by the EU and is executed 

by 6 partners in Austria and Germany. 

The project runs from 07/2019 to 

12/2022 and the team for conveying 

systems is responsible for two impor-

tant work packages. 

At rst the breakage behavior of sinter 

was analyzed. Especially the particle size 

distribution after damaging events is an 

important aspect for discrete element 

simulations. Because of great heterogeneity 

and big differences in particle shapes, a high 

number of tests was necessary. Therefore, a 

special test rig and methodology was deve-

loped.

Based on the test results a suitable breakage 

model for sinter in discrete element simula-

tions will be developed in order to optimize 

critical sections in existing sinter transporta-

tion and storage plants, see Figure 2. Further-

more, innovative transportation, transfer and 

storage systems will be tested to save return 

nes and stabilize particle size distribution.

SafeMins4Europe is an international partner-

ship program, funded by Polish National Agency 

for Academic Exchange (Academic Partnership 

Program). 

The aim of the program is to investigate and 

develop sustainable, solutions for safeguard-

ing mineral deposits within the wider institu-

tional context of land policy. 

The project's objectives are 

· Map, investigate and benchmark valuation

  and valorisation methods and methodologies, 

  safeguarding instruments, social acceptance  

  of mining 

· Explore approaches and methods for explor- 

  ation and exploitation of mineral deposits in

  protected areas, that does not cause envi-

  ronmental degradation as well as natu-

  ral/environmental quality.

In 2020 Montanuniversität Leoben contribu-

ted to research on the impact of Covid19 on 

the mining industry in Europe and coordinated 

research on mining in Europe's World Heritage 

Cultural Landscapes. The international confe-

rence in Poland had to be cancelled due to 

Covid19.

The partners of the academic partnership are: 

Polish Academy of Sciences – Mineral and 

Energy Economy Research Institute (Poland), 

Luleå University of Technology (Sweden), 

Montanuniversität Leoben (Austria) and 

University of Belgrade (Serbia).
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