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Å reduction in energy consumption in the past 

Å corrosion of refractory reduces glass quality

Ƃ increasing of energy consumption per glass product

Å development of a treatment technology for all available porous refractories

Ƃ reduce the interaction with glass melt

Ƃ independent from refractory producer

Why improvement of refractories?

sector energy consumption [GJ/ t]

container glass 4.7

float glass 7.2

tableware 8.0

E-Glass fibers 13.0

energy consumption of various glass furnaces

Reference: Beerkens, 2006
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factors :

Complexity of melt and refractory

glass melt :

composition / viscosity /

surface tension

refractory :

composition / grain distribution / 

capillarity / porosity / 

pore atmosphere
furnace :

temperature /time/

atmosphere

surface -volume -ratio: 

glass melt -refractory
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2 Technology

beading effect in nature beading effect in the laboratory

protective layerglass

refractory

strong infiltration/attack

without ancorro -technology

infiltration/attack reduced 

significantly with ancorro -technology

beading effect

in laboratory

Principle - ancorro

5



Principle - ancorro

Åsurface -treatment -technology of ancorro creates reducing atmosphere in the pores

Ƃ reducing atmosphere increases in the boundary layer:

surface tension of the glass

Reference: Jebsen -Marwedel & Brückner , 2011

reducing

oxidizing
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Åsurface -treatment -technology of ancorro creates reducing atmosphere in the pores

Ƃ reducing atmosphere increases in the boundary layer:

Principle - ancorro
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Principle - ancorro

Åsurface -treatment -technology of ancorro creates reducing atmosphere in the pores

Ƃ reducing atmosphere decreases:
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capillarity

oxidizing reducing

Reference: Gerthsen Physik, 2006
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3 Research and results

Since 2008 ancorro investigate materials to improve porous refractory.

measurement and analysis:

Å static finger test (corrosion measurement)

Å dynamic finger test (corrosion measurement with flow simulation)

Å evaluation and measurement  (using a 3D -scanner )

Å c rucible test (measurement infiltration depth)

Å blistering studies  (measurement blistering formation)

Å c rystallization measurement (determine crystallization temperature)

Å glass analysis (detailed analysis of glasses)

Research
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3 Research and results

Å 90% lower corrosion after 21 hour static finger test on zirconium -corundum       

brick at 1450 ÁC in green glass

Results corrosion minimization

Reference ancorro

samples after the 
finger test
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érefractories of the type: Ƃ fireclay Ƃ sillimanite

Ƃ bricks containing chrome Ƃ corundum

Ƃ bricks containing zircon Ƃ mullite

émelts of the type:Ƃ soda lime glass Ƃ soluble glass

Ƃ lead glass Ƃ different enamels

Implementation of the ancorro - technology on

effect of the ancorro technology on different refractories, reference (left) and 
ancorro treated (right):

zirconium -corundum sillimanite                  mullite               AZS -joint compound
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Examples

sillimanite - enamelAZS - soda -lime glass
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Crystallization

Å homogeneous nucleation: ðtemperature gradient

ðno interface present

= industrial glass production

Å heterogeneous nucleation: ðtemperature and/or saturation gradient

ðinterface present

Ƃ wetting

= comparable with  industrial glass production

homogeneous and heterogeneous nucleation

Reference: Leibniz Institut Dresden, 2012
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Crystallization

3 Research and results
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Reference: Jebsen -Marwedel & Brückner, 2011; Varshneya , 2006

Å nucleation in the glass melt: Ƃ homogeneous nucleation

Ƃ heterogeneous nucleation
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Å influence of the refractory corrosion to the liquidus / crystallization temperature of 

the glass:

Crystallization

3 Research and results



Å detecting crystallization via gradient furnace

Å refinement of the refractory samples to minimize crystallization

Å reduction of the crystallization temperature about 140K - inhibition of the 

heterogeneous nucleation
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Crystallization

3 Research and results

c rystal formation in the contact 
zone glass melt - refractory
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4 Application and implementation of the technology

Since 2010 tests have been carried out continuously in collaboration with industrial

partners .

results:

Å fireclay pots - life extension by 50%

Å plungers - reduction of blistering after change up to 95%

Å orifice rings - reduction of crystal formation in the glass by factor 6

Å orifice rings - life extension from 3 to 5 weeks

Further tests are conducted with the following components :

tank block, stirrer, lip stone, superstructure of the feeder,

regenerator bricks, plunger, torque, fireclay pots

Industry
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Å porous bricks show the same properties as expensive, fused cast refractory

Å increasing service life and reduction of production downtimes

Å reduction of rejects

Å energy savings through lower heat losses / minimized CO 2 emissions

Å flexibility - applicable to all refractories

Å enormous savings through batch conversion (container glass)

5 Value and potential 

Value for industry

Cor -
rosion

Blis-
tering

Crystal -
lization

reduction of the 

interactions between 

glass melt and refractory
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