
LABORATORY 
OF INORGANIC 
MATERIALS

 Mathematical modeling using  

a Computed Fluid Dynamics (CFD)   

simulation to calculate the velocity 

and temperature distribution in the 

melting space.

 Quantitative evaluation of the main 

melting processes in a continuous  

melting space. 

 The behavior of bubbles in the vis-

cous fl uid under the action of cen-

trifugal force.

MAIN RESEARCH SUBJECTS 

 Optimization of the glass melting 

process by infl uencing the course 

of the chemical reaction to sulphur 

compounds.

 Corrosion of refractories by molten 

glasses.

 The development of new types of 

glasses, eliminating heavy metal 

oxides, particularly lead and barium. 

 Preparation and development of 

special glasses for photonics.

THEMATIC 
RESEARCH FOCUS 

 MELTING PROCESSES AND 

THEIR MODELING

 CHEMICAL REACTIONS DURING 

GLASS MELTING

 THE DEVELOPMENT OF NEW 

TYPES OF GLASSES

 MATERIALS FOR PHOTONICS 

AND OPTOELECTRONICS

The Laboratory of Inorganic Materi-

als is a successor for the Laboratory 

of Chemistry and Technology of Sili-

cates of the Czechoslovak Academy 

of Sciences and Institute of Chemi-

cal Technology, Prague, founded in 

1961. In 2012, the laboratory was 

transformed into a joint workplace 

of the Institute of Chemical Tech-

nology, Prague and the Institute 

of Rock Structure and Mechanics 

ASCR, v. v. i.

Temperature distribution in the melting space on the top melt level

INSTITUTE OF ROCK STRUCTURE AND MECHANICS 
of the Czech Academy of Sciences



KEY RESEARCH 
EQUIPMENTS
Preparation of glasses 

under defi ned conditions

Visual observation and image 

analysis processes in glass melts

Determination of the solubility 

of gases in the melts (GC-MS)

Analysis of the evolved gases (EGA)

Determination of the oxygen partial 

pressure in glass melts

Thermal analysis (DTA / TG / DSC)

Polarizing microscopy

Measurement of glass absorption 

in the UV / VIS and IR regions
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High temperature observation furnace       Bubble size measured by image  analysis

Evolved gas analysis of glass batch containing sodium sulphate and carbon

Crucible with refractory material corroded 
by glass melt

Laboratory furnaces for glass preparation

Nucleation of bubbles on Pt wire

Glass melting processes - Experimental observation of bubble sources



Change of the mechanism
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The effect of rotational velocity on bubble removal time.
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Longitudional section of glass melting space

TEM micrograph of gold nanoparticles 
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MAIN 
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Snapshot of the 3D structure of the 
ZnBr2-Sb2O3 glass modeled by using FP MD. 
Colour legend: Sb (violet), Zn (green), O (red), 
Br (brown).
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The cross section 
through the model-
led glass melting 
space showing 
the arisen helical 
fl ow of the melt 
which allows the 
high melting per-
formance and 
restricts heat los-
ses of the melting 
space.

The increasing 
mass performance 
and decreasing  
fl ux of heat losses 
as a function of 
energy  transferred 
to promote the 
helical melt fl ow.

 Materials for photonics and opto-
electronics
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