
l Mathematical modelling using  

a Computational Fluid Dynamics 

(CFD) simulation to calculate velocity 

and temperature distribution in a 

melting space.

l Quantitative evaluation of the main 

melting processes in a continuous 

melting space.

l Optimization of the glass melting 

process by influencing the chemical 

reaction of sulphur compounds.

l Observation of bubble nucleation  

in glass melts.

l Description of bubble behaviour 

in a viscous fluid under the action  

of a centrifugal force.

l Development of new types of glasses, 

eliminating heavy metal oxides, 

particularly lead and barium.

l Research of vitrification processes  

to immobilise nuclear waste.

l Corrosion tests of refractories  

by molten glasses.

l Research and development of special 

glasses for photonics.

  

LABORATORY OF INORGANIC  
MATERIALS

MAIN SCOPE OF RESEARCH

THEMATIC  
RESEARCH FOCUS

Temperature distribution in the melting space on the top melt level

l MELTING PROCESSES  

AND THEIR MODELLING

l CHEMICAL REACTIONS 

 DURING GLASS MELTING

l THE DEVELOPMENT  

OF NEW TYPES OF GLASSES

l MATERIALS FOR PHOTONICS  

AND OPTOELECTRONICS

The Laboratory of Inorganic Materials 

is the successor of the Laboratory of 

Chemistry and Technology of Silicates 

of the Czechoslovak Academy of 

Sciences and Institute of Chemical 

Technology, Prague, founded in 

1961. In 2012, the laboratory was 

transformed into a joint workplace 

of the University of Chemistry and 

Technology, Prague and the Institute 

of Rock Structure and Mechanics of 

the Czech Academy of Sciences.



KEY RESEARCH 
EQUIPMENT

High temperature observation furnace 

l Preparation of glasses under defined 

conditions.

l Visual observation and image 

analysis processes in glass melts.

l Determination of the solubility  

of gases in glass melts (GC-MS).

l Evolved gas analysis (EGA).

l Determination of oxygen partial 

pressure in glass melts.

l Thermal analysis (DTA / TG / DSC).

l Polarization microscopy.

l Measurement of glass transmission  

in the UV / VIS and IR regions.

l Feed volume expansion test.

Nucleation of bubbles on a platinum wire 
immersed in a glass melt

Using image analysis to measure bubble size

Static plate corrosion test – crucible with 
refractory material corroded by glass melt

Analysis of gases (EGA) evolved from a glass batch containing sodium sulphate  
and carbon

Laboratory furnaces for glass preparation Identification of bubble sources during glass melting
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Snapshot of the 3D structure of the ZnBr2-
Sb2O3 glass modelled using FP MD. Colour 
legend: Sb (violet), Zn (green), O (red), Br 
(brown)

Design of new glass melting  
furnace; mathematical model
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