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Company’s Profile
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Project’s Objectives 
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Challenges
•Buildings account for 40 % of global energy 
use and over 35 % of CO₂ emissions. 
•Innovative insulation solutions (e.g.
aerogels) are expensive and/or not 
compatible to the conventional construction 
materials

➢Current practices depend on active systems to 
maintain thermal comfort without appreciating 
the increase in energy consumption or the 
negative impacts on health. 

Value Proposition

✓EP/xerogel: an innovative 
composite that combines:

➢Advanced insulation characteristics
➢ lightweight 
➢Compatibility with the conventional 

construction materials 
➢Low price



Expanded perlite (EP) substrates (I)

• Greek commercial raw perlite 
• Expansion in three different expansion degrees ( 60,75 and 90 kg/m3)
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LBD 
(kg/m3)

Yield 
(%)

Sinks 
(% v/v)

Shattered  
(% v/v) 

Floaters  
(% v/v)

W.L. 
(mlH2O/g 

perl)

Attrition 
Resistance
 (% volume 

loss)

Compression 
Resistance 

(bar) 
O.A. (g oil / 

g perlite)
60 96,1 0,97 0,74 98,29 5,93 6,0 1,88 6,05

75 96,6 1,90 2,93 95,17 4,55 5,2 2,01 5,31

90 96,8 2,33 2,00 95,67 3,86 4,0 2,26 4,26



Expanded perlite (EP) substrates (II)
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Sample 
Expanded 
Perlite (%) 

Mortar dry 
density (kg/m3)

Water demand 
(%) 

Mortar wet 
density (kg/m3)

Flow 
(cm)

Reference 
Mortar 0,0 1754,4 18,0 1762,9 17,0

60 kg/m3 3,0 980,4 31,0 1259,5 16,2

75 kg/m3 3,0 1087,0 28,0 1345,6 16,0
90 kg/m3 3,0 1162,8 25,0 1406,1 16,0

• Influence of EP on mortars’ properties

➢ Lightweight mortar 
➢ Increased water demand



EP/Xerogel Composites (I)  
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Xerogel 

Preparation 

Mixing

Expanded perlite / Gel 

Curing, Drying 



EP/Xerogel composite

Studied parameters: 
The curing 

stage/gelation 

a) “Fresh” Solution 

b) Semi - condensed

c) Cured   



EP/Xerogel Composites (II) 

• FTIR Spectroscopy 

National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 – 12 November 2025

• Specific Surface (BET) 

Sample
Specific Surface 

(m2/g)
Porous Radious 

(Å)

EP LBD 60 kg/m3 2,54 6,13

EP/xerogel 166,90 3,55



EP/Xerogel Composites (III)
• Microstructure / Scanning Electron Microscopy (SEM)
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Insulating Renders (I)
• Step 1: TUC cement lime mortar – Reference with 1,5% EP
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Mortar Xerogel 
Mortar 

 (kg)
Xerogel 

(ml)
Water 

(ml)
Flow Table 

(mm) Bleeding 
Dry Density after 
30 days (kg/m3)

Reference No Addition 1 0,00 165 152 Zero 2037,65

TUC "Fresh" 1 43,0 192 151 Extremely Low 1548,46

TUC
"Semi 
condensed" 1 43,0 190 152 Extremely Low 1700,35

TUC "Cured" 1 42,7 180 149 Low 1484,16



Freshly made and cured gel showed the most promising results 



Insulating Renders (II) 
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• Step 2: Easy Mix 750 Main Layer Plaster (STAGAKIS)

Mortar Xerogel 
Mortar 

(kg)

Xerogel 

(ml)

Water 

(ml)

Flow Table 

(mm)
Bleeding 

Dry Density after 

30 days (kg/m3)

Reference Easy Mix No Addition 1 0,0 190 155 Low 1886,93

Easy Mix -1,5 % EP-60 No Addition 1 0,0 220 150 Zero 1572,63

Easy Mix -1,5% EP-60 "Fresh" 1 50,0 250 150 Zero 1403,40

Easy Mix -1,5% EP-60 "Fresh" 1 80,0 230 154 Zero 1249,38

Easy Mix -2,0% EP-60 "Fresh" 1 107,0 270 150 Zero 1224,59



Insulating Renders (III) 
• Optimum formulations (Mortar Easy Mix 750  - composites with freshly made gel)
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Mortar 
Expanded 
Perlite (%)

Xerogel 
(ml)

Water 
(ml)

Flow Table 
(mm)

Bleeding
Dry Density 

(kg/m3) 

Thermal 
Conductivity 

(W/(m·K))
Reference 0,0 0 190 155 Low 1886,93 0,19

EP60 1,5 0 220 150 Zero 1572,63 0,16

Xerogel/EP60 1,5 80 230 154 Zero 1249,38 0,11

EP75 1,5 0 230 156 Zero 1561,21 0,17

Xerogel/EP75 1,5 80 250 145 Zero 1177,71 0,09

EP90 1,5 0 225 156 Zero 1542,28 0,14

Xerogel/EP90 1,5 80 200 150 Zero 1140,67 0,10



Pilot Testing (I) 
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Reference Render 1 – Easy Mix 750                    
Render 2 – EP60                 
Render 3 – Xerogel/EP60 

Test Building in 
MIRTEC premises



Pilot Testing (II) – Raw Data 
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Conclusions
• Innovative insulating lightweight composites were developed 

exhibiting superior behaviour. 

• The EP/Xer composites were successfully implemented into 
construction mortars

• The innovative insulating mortars shown more than 1 oC less air 
indoor temperature than the reference mortars . 

• Technoeconomic feasibility study is on-going based on the pilot 
measurements
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