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The Laboratories of the Chair of Mineral Processing

Andreas Böhm

INTRODUCTION

Since April 2011 the laboratories of the Chair of Mineral Pro-
cessing have been situated on the first and second floor of the 
so-called 

Impulszentrum Rohstoffe (IZ-Rohstoffe)
Montanuniversitaet Leoben 
Rosseggerstrasse 11a
A-8700 Leoben

The laboratories are equipped to experimentally cover all the 
main aspects of comminution, physical and physico-chemical 
separation techniques as well as agglomeration related to pri-
mary and secondary materials below a particle size of 40 mm. 
Samples of bigger particle size are prepared at selected crush-
ing sites, sampled and transported to the lab. Depending on 
the units to be used in the technical center the maximum sam-
ple mass reaches 1000 kg (for vertical roller mill and electro-
static separator; maximum throughput rate mill 200 kg/h). 
The typical sample size, however, ranges from 20 to 50 kg. 
The physical laboratories for ore characterization (incoming 
samples) and efficiency evaluation of separation processes 
(products of tests and technical processes) are designed to op-
erate on average sample masses smaller than 5 kg. Apart from 
measuring size and specific surface, the main interest focuses 

on the evaluation of the distributions of physical properties of 
particle sets (like magnetic susceptibility, density and termi-
nal velocity), the viscosity of slurries, optical microscopy in 
transmitted and reflected light and wet assays (especially 
iron). Automated mineralogy with respect to intergrowth 
analysis is done in cooperation with LKAB’s research center 
in Malmberget. We receive the QEMSCAN raw data and 
evaluate them by image analysis software at the Chair.
Most of the flotation experiments are also performed at small 
scale of up to 2 l of suspension in order to search for the opti-

Figure 1: Left: street view of the IZ-Rohstoffe; looking northeast the reader watches the southern and western front (long 
side). Right: longitudinal section; yellow-shaded frame indicates the Mineral Processing laboratories

mum reagents regime. A large collection of surfactants, froth-
ers and activators help to solve scientific and industrial prob-
lems. 
The general technical figures of the technical center and the 
labs are summarized in table 1.

The non-scientific staff comprises three members trained in 
physical testwork and a mechanic responsible for test rig con-
struction, electrics and maintenance. The scientific develop-
ment as well as the education on the apparatus of staff mem-
bers and also students is mainly the responsibility of the 
author. This includes selection of methods and new equip-
ment as well as calibration of measurement devices. The lab 
is open to use for all members of the Chair, who are trained in 
handling the apparatus and in the related safety affairs. Pro
ject partners are welcome to accompany the tests.
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The challenge in operating a university laboratory is to pro-
vide both a fully equipped scientific laboratory with best suit-
ed measurement devices of defined accuracy and to educate 
our young students to make them future experts in mineral 
processing.

THE VISION

Every material intended for comminution and/or physical 
separation and/or agglomeration has its special features, pro-
viding the link to the unique technical process needed to ob-
tain economically successful products. It needs the thorough 
understanding of intergrown phases locked in irregular 
shaped particles on one hand and the special behavior of the 
technical apparatus on the other in order to succeed in the 
operation of a technical comminution or separation process.
Careful experimental work thus forms the base at the begin-
ning of all physical processing activities irrespective whether 

science, plant/apparatus design or plant/apparatus optimiza-
tion of special raw materials are in the focus. 
Apart from developing experimental methods, the main sci-
entific idea behind the lab is to search for unambiguous fig-
ures to characterize the material as well as the machinery in 
order to understand their physical interaction with respect to 
processing. This should lead to physically based and techni-
cally reliable models for the prediction of the separation and 
comminution results and the selection and design of full scale 
equipment. 
Although the Chair also operates equipment at pilot scale 
size, it is the general intention to use test rigs at the smallest 
scale possible that allows the physical modelling of the real 
scale process. The low amount of sample mass needed keeps 
measurements accurate and cheap, avoids cross-contamina-
tion of samples and intensive maintenance, helps to keep the 
tests safe and reduces efforts for environmental protection. 
Last but not least this allows accurate work within a reason-
able time frame.

AREA, HEIGHT Processing technical center 
1. Dry comminution and sample 
preparation (h: 7.5 m)
2. Wet processing (h: 7.5 m)
3. Magnetic separation and 
agglomeration (3.2 m)
4. Drying (3.2 m)
5. Electrostatic separation (7.5 m)

200 m², h: 7.5 m and  
150 m², h: 3.2 m

Processing labs 
1. Physical lab 
2. Optical microscopy
3. Chemical lab and wet assay
4. Bentonite lab

166 m², h: 3.2 m

Climate chamber 1
(electrostatic separation) 28 m², T: 20–60 °C

Climate room (bentonite lab) 18 m², T: 20–30 °C

SUPPLY Water 2.5 m³/h

Gas (methane) 3.6 m³/h

Pressurized air 6 bar

Direct current 100 V, 10 A

Alternating current 300 kVA

Dedusting 500–1500 m³/h

Travelling crane load capacity 5000 kg

Hoist load capacity 6300 kg

Sedimentation pool 11 m², 2.4 m³

Sample storage 50 m³

Table 1: General technical data of the technical center and the labs
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Apart from the scientific claim, the small scale tests allow a 
wide variation of parameters from which the most promising 
test conditions are selected to confine expensive pilot scale 
tests.

THE PERMANENT EQUIPMENT

The following section shall give a short overview over the 
main permanently installed test rigs as of September 2015. 
Additionally, a special area in the main hall is reserved for 
non-persistent test rig installations combining the permanent 
apparatus of the Chair with rented or borrowed units from 
industrial partners.
The technical center is equipped for dry comminution test-
work with focus on the elaboration of the crushing and grind-
ing characteristics of the material. As far as the stress condi-
tions impact and compression are dominant, lab scale 
equipment is sufficient, whereas for compression and friction 
we had to change to pilot scale to simulate industrial condi-
tions on a vertical roller mill. In all cases the scientific evalu-
ation is based on the mechanical measurement of the energy 
input from grinding tools into the material via torque with the 
most suitable equipment. Special test routines combined with 
dispersity evaluation at analytical accuracy allow for commi-
nution at highest energy efficiency. The energy and dispersity 
data thus are clearly defined and traceable in order to provide 
a reproducible base for ore characterization, intergrowth 
analysis and benchmarking of the efficiency of industrial 
comminution tools. 
Screening and classification at pilot scale are done by a tum-
bling screen (Allgaier; particle size: –14 +0.063 mm), an air 
cross flow separator (CEMTEC; top cuts between 150 µm 
and 20 µm) and cyclone test rigs (40 µm to 2 µm cut-size).
The separation equipment at the technical center focuses on 
density separation as well as magnetic and electrical separa-
tion. Flotation at pilot scale recently started by the implemen-
tation of a flotation column. 
There are jigs for sizes below 15 mm available as well as a 
drum separator for heavy media separation and a HMS cy-
clone test rig for feed size range between 8 mm and 0.5 mm 
in cooperation with VA Erzberg GmbH. Lab scale shaking 

tables and (ore) spirals at technical scale close the gap for 
density separation in the size range between 0.04 mm and 
2 mm.
Magnetic separators for dry magnetic separation operate 
from low intensity (size range: –5 +0.04 mm; 0.01–0.08 T), 
variable intensity (two induction roll separators by Wedag 
and Carpco; –2 mm +0.1 mm; 0.1–1.8 T) and high intensity 
(IFE roll separator: 0.8 T; size range –8 mm +0.2 mm; IFE 
drum separator: 0.35 T; size range –20 mm +0.2 mm). Tests 
for wet low intensity magnetic separation can be committed 
with a lab scale Sala drum separator. Recently research work 
on a lab scale matrix separator in dry and wet mode including 
prototype development has begun. 
The electrostatic free fall separator by Hamos with an elec-
trode area of 2 m² is located in a special climate chamber for 
temperature and moisture control.
As the trend in mineral processing goes to ever more chal-
lenging raw materials (low grade and/or heavily intergrown 
ores, slags) that cannot be utilized in the fine state they have 
to be ground to for upgrading, research interest is also put on 
agglomeration. The lab is equipped with lab scale apparatus 
for binder research comprising an Eirich high shear mixer 
(10 l), pelletizing discs and drums (up to 0.62 m diameter), 
equipment for quality testing of the green pellets (e.g. poros-
ity, water saturation) and a load cell for testing the compres-
sive strength of green, dry and hardened pellets. A prototype 
of a down draft mini pellet pot (2 kg of pellets, temperature 
range from ambient to 1500 °C, electrical and gas power sup-
ply) for material testing of pellets at temperature conditions 
close to industrial rates was developed. 
Tables 2 to 5 summarize the majority of the standard tests 
available. Nevertheless there are numerous additional test 
procedures that can be especially tailored to the needs of the 
customer to solve specific problems. A discussion with the 
scientists of the Chair of Mineral Processing helps to reveal 
the best fitting approach. 

Figure 2: View into the physical lab (left); VRM 200 in the technical center (right)
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