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problem statementcontext definition
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container glass other types of glass

“Apart from container glass
being successfully recycled in a closed-loop in Europe,

the rest of the commercial glass waste is, in its majority,

downcycled or landfilled.”

Bristogianni & Oikonomopoulou, 2023

problem statementcontext definition
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problem statementcontext definition

produced glass waste recycled waste

unaccounted or landfilledScheme of glass waste streams, adapted from Lara Neuhaus’s presentation 
“Mapping Glass Waste Streams: Challenges and Incentives for Recycling,” 
presented at the Glass Forum 2025, TU Delft, on March 19.
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* limited data
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300kWh
of energy

300kWh of 

energy

300kg
of C02 emissions”

300kg of

CO2 emissions”

1.2 tonnes of

raw materials

“Every tonne of cullet utilised saves

DeBrincat and Babic, ARUP, 2018

problem statementcontext definition



9

problem statementcontext definition

supply-chain challenges 

lack of legislations complicated logistics

glass recycling challenges
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problem statementcontext definition

pyrex.co.uk

glassmagazine.com

glass recycling challenges

recipe mismatch

technical challenges
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problem statementcontext definition

lamination frittings/coatings

made2measure.co.uk ceramics.org

technical challenges

glass recycling challenges

contamination
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waste

raw material

problem statementcontext definition
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cast glass

problem statementcontext definition

Glass samples of RE3 project, made by Faidra Oikonomopoulou et al., 2018.
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Hesky et al., 2015

“In the production of 

 foam glass, up to 70% of the needed 
raw material can be 

 substituted by waste glass”

problem statementcontext definition

foam glass
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problem statementcontext definition

thermal insulation 

foam glass
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problem statementcontext definition

acoustic insulation thermal insulation 

foam glass
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problem statementcontext definition

acoustic insulation thermal insulation 

foam glass
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problem statementcontext definition

Buratti et al., 2016

“Sound absorption materials 
structure is generally based on 

porous synthetic media; they 
have 

expensive production 
processes, 

important energy 
consumptions, 

and high environmental 
impact.”
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foam glassfoam glass

solutioncontext definition
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foam glassfoam glass

solutioncontext definition

solid glass layer
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foam glass

tack fusing

foam glass

solutioncontext definition

solid glass layer
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solid glass layer

sound absorption sound reflection

foam glass

tack fusing

solutioncontext definition
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What are the potential and limitations of developing a porous material from 
glass waste to produce acoustic panels for architectural space?

research questioncontext definition
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experimental research 
context 

definition
design 

application

context 
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+

glass waste foaming agent

manufacturing
experimental research samples development
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mould 
making

experimental research samples development
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mixing, 
firing, 
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extraction 
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preparation 

mould 
making

experimental research samples development
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What affects foaming?

experimental research samples development

tested parameters
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SODA LIME

experimental research samples development

tested parameters

glass (waste) type



43

low-iron soda lime
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low-iron soda lime
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low-iron soda lime

automotive

mobile phone 
screens
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ORGANIC

INORGANIC

calcium carbonate CaCO3 1 - 15 wt %

5, 10 wt %

1 - 5 wt %
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experimental research samples development
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resultsexperimental research: samples development
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(How) do different fabrication parameters impact the porosity of the material? 

resultsexperimental research: samples development
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resultsexperimental research: samples development
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(How) do different fabrication parameters impact the porosity of the material? 
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(How) do different fabrication parameters impact the porosity of the material? 
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5 cm

3.5 wt %2.5 wt %1 wt %

foaming agent concentration

resultsexperimental research: samples development

5 wt %

foaming agent concentration

790°C

soda lime + calcium carbonate
(How) do different fabrication parameters impact the porosity of the material? 

foaming agent concentration 
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5 cm

15 mm7 mm

2.5 wt %

3 mm

1 wt %

2 mm

foaming agent concentration

resultsexperimental research: samples development
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foaming agent concentration
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pore size

3.5 wt %

soda lime + calcium carbonate
(How) do different fabrication parameters impact the porosity of the material? 

foaming agent concentration 
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5 cm

1 wt %

790°C

resultsexperimental research: samples development
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(How) do different fabrication parameters impact the porosity of the material? 
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5 cm

790°C

resultsexperimental research: samples development
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pore size

light bulbs + eggshells
(How) do different fabrication parameters impact the porosity of the material? 
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5 cm

resultsexperimental research: samples development

eggshells pure calcium carbonate

calcium carbonate vs. eggshells
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eggshells pure calcium carbonate

5 cm

resultsexperimental research: samples development

calcium carbonate vs. eggshells

tortuosity

(How) do different fabrication parameters impact the porosity of the material? 

foaming agent type

low-iron soda lime + 
5 wt % foaming agent
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resultsexperimental research: samples development

% ?
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performance

samples 
development impedance 

tube testing
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50 - 1600 Hz

1600 - 6400 Hz

apparatusexperimental research: acoustic testing
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experimental research: acoustic testing samples selected for testing

clear soda lime

mixed cullet light bulbs Cyclon mix 
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?
What are the effects of the material’s porosity on its acoustic properties?
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What are the effects of impurities on the panel’s acoustic properties?
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What are the potential and limitations of developing a porous material from 
glass waste to produce acoustic panels for architectural space?

conclusion research question

limitations potential

•	 excellent acoustic performance in mid-high 
frequencies

•	 circular product
•	 architectural adaptability

•	 randomness of foaming reaction 
•	 manufacturing challenges
•	 low (no) absorption in low frequencies
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