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Fig. 1 Morphology of Ca(OH)2 nano-particles         Fig. 2 Typical particle size distribution of nano- 
(IBZ-Freiberg) lime in comparison to traditional lime 

suspensions (IBZ-Freiberg) 

The following CaloSiL types are available: 

CaLoSiL®-E:   solvent: ethanol:   Ca(OH)2 concentration between 5 and 50 g/L 

CaLoSiL®-IP:   solvent iso-propanol:   Ca(OH)2 concentration between 5 and 25 g/L 

CaLoSiL®-NP:  solvent n-propanol:    Ca(OH)2 concentration between 5 and 25 g/L 

CaLoSiL®-grey:  solvent ethanol:  Ca(OH)2 concentration between 5 and 25 g/L.   

CaLoSiL®-paste like:  solvent ethanol:   Ca(OH)2 concentration 300 g/L  

 

   

 

 

 

 

 

 

 

 

Fig. 3 Different types of calcium hydroxide nano-sols (IBZ-Freiberg) 

 

 

 

 

 

 

 

 

CaloSiL® 

conventional lime hydrate 
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Fig. 4, 5 Density and viscosity of different types of CaLoSiL® (IBZ-Freiberg) 

 
 
 
 
 
 
 
 
 
 
 
Fig. 6-8 Test kit to characterise the consolidation of loose aggregates by capillary suction 

 (Strotmann & Partner)  
 
 
 
 
 
 
 

Fig. 9  Drop-wise application of CaLoSiL® onto powdered  
aggregates (Strotmann & Partner) 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 10, 11   Test kit to characterise the consolidation of loose aggregates between intact stone / 

         mortar (Strotmann & Partner) 
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Fig. 12, 13 “Sandwich” samples (Strotmann & Partner) 

 

 

 

 

 

 

 

Fig. 14 Drill holes in intact stone  Fig. 15 Cross sections of the samples after consolidation  
after saturation with CaLoSiL®   (Restauro, Torun)  
(Restauro, Torun) 

 
 
Tab. 1 Consolidation Effects on Kutna Hora Lime stone (University Pardubice)    

Increase of bending strength 
 (without treatment – 2,99 MPa)  

Increase of compressive strength 
 (without treatment – 7,68 MPa)   

CaLoSiL®IP25 
after 5 impregnation cycles     + 6% 
after 10 impregnation cycles   +13% 

CaLoSiL®IP25 
after 5 impregnation cycles     + 23% 
after 10 impregnation cycles   + 38% 

CaLoSiL®E25 
after 5 impregnation cycles     + 23% 
after 10 impregnation cycles   + 49% 

CaLoSiL®E25 
after 5 impregnation cycles      + 22% 
after 10 impregnation cycles    + 75% 
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Tab. 2 Consolidation effect on highly corroded lime mortar (University Pardubice)    

Increase in compressive 
strength 

(without treatment: 0,12 MPa) 

Increase in bending strength  
(without treatment: 0,07 Mpa) 

 

Increase in tension strength 
(without treatment: 0,07 MPa) 

 
CaLoSiL®IP25 

after 5 impregnation cycles 
+ 1717% 

after 10 impregnation cycles 
+ 3994% 

CaLoSiL®IP-25 
after 5 impregnation cycles:      

+ 507% 
after 10 impregnation cycles 

+ 692% 

CaLoSiL®IP25 
after 5 impregnation cycles     

+ 1270% 
after 10 impregnation cycles   

+ 2782% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 16 Characteristics of the samples used for the determination of the bending strength depending 
on the penetration depth (ITAM  AS CR, v.v.i, Prague) 

 
Fig. 17  Bending strength of Maastrich limestone depending on the penetration depth and the num 

bers of applications of CaLoSiL® (ITAM  AS CR, v.v.i, Prague) 
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Fig. 18 Test arrangements (University of Applied Arts,  
     Vienna) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 20 Depth distribution profile of calcium hydroxide        Fig. 21 Samples for the digital image  

 nano-particles after slow evaporation of the solvent                analysis: 
 (University of Applied Arts, Vienna)                                        left: fast evaporation;  

                       right: slow evaporation   
 

 

Fig. 19   Depth distribution profile of calcium 
hydroxide nano-particles after fast 
evaporation of the solvent (University 
of Applied Arts, Vienna) 
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Fig. 22  Distribution of calcium hydroxide nano-particles in mortar samples indicated by the red col-
our of the indicator phenolphthalein (University of Fine Arts, Dresden) 

Left: Immediately after saturation with CaLoSiL®; Right: after 24 hours.  
 

 
 

 

 

 

 

Fig. 23  Distribution of calcium hydroxide nano-particles in mortar samples after 24 hours indicated 
by the red colour of the indicator phenolphthalein (University of Fine Arts, Dresden) 

   Left:  Modification of the solvent    Right: Use of a bimodal dispersion containing  
             and after-treatment               CaLoSiL®E-45 and CaLoSiL®micro  
             use of  CaLoSiL®NP12,5 / 40% acetone  
             after-treatment with HPC-gel in(ethanol)  
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Fig. 24 SEM-BSE characterisation of the distribution of CaLoSiL® within aggregates of Zerkowice sandstone 
(Restauro, Torun, University of Applied Arts, Vienna) 

l  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Fig. 25 The concept of a modular system for consolidants based on CaLoSiL® (University of Fine 

Arts, Dresden) 
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Fig. 26  Loose sand particles consolidated by combined treatment with CaLoSiL® E-25 and Funcosil 
300 (producer: Remmers, Germany), (IBZ-Freiberg) 

Table 3 Mechanical properties of mortar prisms after treatment with nano-lime sols and esters of si-
licic acid (all data are the mean values of 3 different samples); IBZ-Freiberg. 

 
Test-  
No.  

 
1. treatment 

 
2. treatment 

E-modulus   
untreated [kN/mm²] 

E-Modulus  
[kN/mm²] 

Compressive strength [N/mm²] Bending strength [N/mm²] 

0 reference sample  7,98 - 4,3 ± 0,3 1,3 ± 0,1 
1 CaLoSiL IP 12,5 CaLoSiL IP 12,5 7,13 8,54 3,6 ± 0,3 1,4 ± 0,1 
2 CaLoSiL IP 12,5 Wacker  

BS OH 100 
6,66 11,88 8,2 ± 0,15 1,9 ± 0,1  

3 CaLoSiL IP 12,5 Funcosil 300 7,17 12,47 6,7 ± 0,4 2,7 ± 0,15 
4 CaLoSiL 

E 25 
CaLoSiL  
E 25 

7,52 8,26 4,3 ± 0,4 1,2 ±0 ,1 

5 CaLoSiL 
E 25 

Wacker BS OH 100 7,61 11,81 8,8 ± 0,15 2,9 ± 0,3 

6 CaLoSiL 
E 25 

Funcosil 300 7,48 11,11 8,4 ± 0,3 2,7 ± 0,1 

7 Funcosil 300 Funcosil 300 7,83 13,51 10,6 ± 0,15 2,6 ± 0,2 

      

Table 4 Materials and tests performed to characterise the combination silicic acid ester (KSE = Fun-
cosil 300); (Restauro, Torun) 

 

Materials Aggregate Binder Consolidation treatments 

Zerkowice sandstone quartz siliceous CaLoSiL® E45 KSE 300 
CaLoSiL® E45, 

KSE 300 

Gotland sandstone quartz 
clay + car-

bonate 
CaLoSiL® E45 KSE 300 

CaLoSiL® E45, 
KSE 300 

Pinczow limestone calcite carbonate CaLoSiL® E45 KSE 300 
CaLoSiL® E45, 

KSE 300 

 

 
 
 
 
 
 



 10 

 
 
 
 

 

 

 

 Fig. 27 Arrangement of the drill holes (ITAM  AS CR, v. v. i, Prague) 
 
 

 

 

 

 

 

 

 

 

 

 

Fig. 28 Drillhole resistance measurements (ITAM  AS CR, v.v.i, Prague) 
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Fig. 29  SEM Analysis of the consolidant distribution in Zerkowice sandstone (Restauro, University 

of Applied Arts, Vienna)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 30  SEM Analysis of the consolidant distribution in Gotland sandstone (Restauro, University of 

Applied Arts, Vienna)   
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Fig. 31  SEM Analysis of the consolidant distribution in Pinczow limestone (Restauro, University of  

Applied Arts, Vienna)   
 

Table 5: Summary of the microscopic investigations (University of Applied Arts, Vienna), KSE = 
silicic acid ester, Funcosil 300, producer: REMMERS; DE 

 
consolidant in 

stone 
layer on 
surface 

accumulation of fine 
aggregates on boarder 

distribution  of 
consolidant 

general as-
sessment 

Zerkowice sandsto-
ne KSE 

yes!!! no Yes!!! very bad - 

Zerkowice sandsto-
ne CaLoSiL® 

none yes Yes Good ++ 

Zerkowice sandsto-
ne CaLoSiL®+ KSE 

none yes Yes very good +++ 

Gotland sandstone 
KSE 

yes no Yes very bad - 

Gotland sandstone 
CaLoSiL® 

none yes Middle Good ++ 

Gotland sandstone 
CaLoSiL®+ KSE 

none yes Middle Good ++ 

Pinczow limestone 
KSE 

none no Middle Good -/+ 

Pinczow limestone 
CaLoSiL® 

none yes Middle very good +++ 

Pinczow limestone 
CaLoSiL®+ KSE 

none yes Middle very good +++ 
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Fig. 32 Fungal and Algal Growth on Render at Pernštejn Castle (IMSL) 

 

 

 

 

 

 

 

 

 
 
Fig. 33 Effect of CaLoSiL® as a Disinfectant on Sandstone (L-R: Untreated CaLoSiL® E25, QAC) 

 

Fig. 34 Algal Biofilm Growth in Fissures in Limestone showing EPS 

 

EP
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Fig. 35 Main Data System Login Screen (http://www.stonecore-data.com) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 36 Annotation System View 
 
 

 

 

 

 

 

 

 
 
Fig. 37 Peeling test”- Experimental procedure (ITAM  AS CR, v. v. i, Prague) 
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Fig. 38 The developed micro tube testing device (ITAM  AS CR, v. v. i, Prague) 

 
 

 

 
 
 
Fig. 39 Ultrasonic drill hole measurement Fig. 40 Ultrasonic depth profile before (red) and after green) 
device (GEOTRON)     the treatment of sandstone with CaloSiL (GEOTRON) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 41 Developed drilling resistance device  
 (GEOTRON)  
 
 

 

 

 Tiefenprofile von Bohrlochmessungen an Sandstein vo r und nach einer Behandlung mit CALOSIL E25. Tiefen raster 1; 1,5; bis 4 cm
15.09.2009
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Fig. 42  Positioner to operate the GPR system  
   (Geoservice, TU Delft)   

 

 

 

  

 

 

 

 

 

 

 

 

 
Fig.  43 Different response from the same target (back seat element) between the profile 391 (before 
CaLoSiL® consolidation) and the profile 416 (after CaLoSiL® consolidation). The difference is obvi-
ous at the left part of the scan where the inclined fracture shows much less thickness in comparison 
to the initial size (see upper part). Depth of penetration was 20 cm into the stone (GEOSERVICE; 
TU-Delft). 
 
 
 



 17 

 

 
Fig. 44  Restoration of the sculpture of St Martin on the Visitationist Church in Warsaw, Poland 

(before, during and after restoration), (Restauro, Torun) 

 

Fig. 45 Sculpture before (left) and after (right) conservation (University of Pardubice) 
 
 
 
 
 
 
 
# 
################### 
             
      Fig.46  Masonry, axis I and axis II before conservation 

       (Strotmann&Partner) 
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Fig. 47 Axis II after conservation (Strotmann & Partner) 
 
 

 

Fig 48,49 Flaking surfaces on wall paintings in the „Salone Nero“ before (left) and after the 
application of CaLoSiL (right).   Picture: UFAD 

 

 

 

 

 

 

 

 

 

 

 

Fig. 50 Evaluation of the results by the HCP research group in May 2011 
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Fig. 51, 52 Demonstration on the Greek test site at Megalopolis   

-   

 

 

 

 

 

 

Fig. 53, 54 Litomysl meeting 
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Fig. 55  Announcement of the 2011 public meeting in Athens    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 56 Cover of the Book of Abstracts     

 

 

 

 

 

 

 

 

 

Fig. 57 Peterborough meeting (UK)              Fig. 58 Final public meeting in Freiberg (Germany)  
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Fig. 59, 60 Workshop in Mauerbach (Austria) 
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Fig. 61 Project discussion in Litomysl    Fig. 62 Presentation at FIRPA; Grenada, Spain 

 
 
 
 
 
 
 
 
 
 
 

 

 

Fig. 63 The STONECORE presentation at AR&PA  Fig 64 At the DENKMAL 2010, Leipzig 
Innovation event 
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Fig. 65, 66 The STONECORE flyer  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 67, 68, 69 Examples of STONECORE posters 
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Fig. 70 Web-site of CORDIS Technology marketplace  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 71, 72 Examples of technical leaflets 
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Stone Conservation for the Refurbishment of Buildings 
  

• Nano-materials compatible to natural and artificial stone for refurbishment of buildings, monuments, 
fresco, plaster and mortar. 

• Safe and environmental friendly removal of mildew and algae. 

• New tools and devices for non-destructive damage assessment. 
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Fig. 73 Start website of the STONECORE-project 

 

 
 
 
 
Fig. 74 Project-Logo  
 


