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1-Pilot object 
 
Pilot object: Cologne Cathedral, Round Robin Test 

H II, West façade Window (1865-70) 
Picture 

   
  HII 
 
 

   
  detail HII 
 
The sample is a fragment of 
the canopy in the framing 
architecture. 
 

Identification of the panel: 
Panel: unknown 
During a restoration in the 1970ies crizzled glass within the panels were 
exchanged for copies and has been stored in a drawer in the cathedral’s stained 
glass studio. The sample is a fragment of one of these crizzled glass fragments. 
 
Treatment and other materials 
- in 1993 workshop tests started to stabilise crizzled glass. 
- Product: Paraloid®

- SH 1 is a black coloured epoxy resin, (Glasbau Hahn, Frankfurt/Main). 

 B72, an acrylic resin (Roehm & Haas Company, 
Philadelphia, U.S.A.), solved in Toluene (most probably). 

- SilGel®

 

 612 is an addition cross-linking two-part silicone rubber (1.5:1) with 
good adhesion (Wacker Chemie, München). 

After gluing of the main cracks with SH 1, the external side of the original glass 
got a back-plating with SilGel®, applied with a brush, and a modern thin 
covering glass. Then this segment was framed with a lead profile, sealed with 
putty on the external side (product name: Perennator®).  
After this procedure Paraloid®

 

 B72 was applied with a brush over the complete 
internal surface. 

 
internal face, reflected light 
 

 
diagram 
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sampling areas, UGent_1+2, ISC_1+2, LBW sampling areas, UGent_1+2, ISC_1+2, LBW 
reflected light     reflected light 
 

       
sampling areas, UGent_1+2, ISC_1+2, LBW sampling areas, UGent_1+2, ISC_1+2, LBW 
transmitted light     transmitted light 
 

Remarks  The Round Robin Test was intended to find out the possibilities and limits of 
scientific investigation and of sampling. 
 
Paraloid® B72 is adhesive and brittle. Applied in a 45% concentration the 
Paraloid®

SilGel

 film has visible large bubbles, applied in a 30% concentration, the film 
forms a thick layer. 

®

The putty around the glass is hard and admixed with SilGel

 is elastic and glutinous. The modern thin back plating sticks strongly to 
the original glass. 

®

For preparing the small glass samples, we followed up the outlines of the cracks. 
The first preparation step was to cut the Paraloid

. 

®

For the upcoming investigations the back plated modern glass was mechanically 
removed. Remains of SilGel

 film with a scalpel. 

®

 

 are sticking on the surface of the original glass 
(external face). 
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2-Results 
 
sample reference: UGhent_1 

dark-yellow /light brown glass with (fired) oxide/grisaille paint on the inner and outer surface 
 
Questions Techniques 

 
Answers 

Morphology 
Can the various materials be detected and 
differentiated? 
 

 
UGent_1, Paraloid®

 
 B72 45% 

 
UGent_1, Paraloid®

 
 B72 45% 

Optical  
Microscope 
(DBV) 

Paraloid®

SilGel

 B72 is adhesive and brittle. Applied in a 
45% concentration, the film has visible large 
bubbles.  

® is elastic and glutinous. Remains of SilGel®

 

 
are sticking on the surface of the original glass 
(external face). 

SEM 
(Institute) 

n/a 
 

Desktop 
tomography 
(UGent) 

 
 
    
      layer of Paraloid® with bubbles 
 
         contour line 

Phase-contrast  
tomography on 
Synchrotron 
(Institute) 

n/a 
 
 

Chemical Composition 
 

SEM/EDX 
(Institute) 

n/a 

Organic component composition 
 

FTIR 
(Institute) 

n/a 

RAMAN 
(Institute) 

n/a 

Microbiology 
 

Molecular biology 
ATP measurements 
(Institute) 

n/a 

Reversibility Test studies 
elimination 

not intended 

Re-treatability 
 

Test studies  
re-treatability 
 

not intended 
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2-Results 
 
sample reference: UGhent_2 

dark-yellow /light brown glass with (fired) oxide/grisaille paint on the inner and outer surface 
 
Questions Techniques 

 
Answers 

Morphology 
Can the various materials be detected and 
differentiated? 
 

 
UGent_2, Paraloid®

 
 B72 30% 

 
UGent_2, Paraloid®

 
 B72 30% 

Optical  
Microscope 
(DBV) 

The Paraloid® B72 is adhesive and brittle. Applied 
in a 30% concentration, the Paraloid® film forms a 
thick layer, SilGel® is elastic and glutinous. Remains 
of SilGel®

The putty around the glass is hard and admixed with 
SilGel

 are sticking on the surface of the original 
glass (external face). 

®

 
. 

SEM 
(Institute) 

n/a 
 

Desktop 
tomography 
(UGent) 

 

Phase-contrast  
tomography on 
Synchrotron 
(Institute) 

n/a 
 

Chemical Composition 
 

SEM/EDX 
(Institute) 

n/a 

Organic component composition 
 

FTIR 
(Institute) 

n/a 

RAMAN 
(Institute) 

n/a 

Microbiology 
 

Molecular biology 
ATP measurements 
(Institute) 

n/a 

Reversibility 
 

Test studies 
elimination 
 

not intended 

Re-treatability 
 

Test studies  
re-treatability 
 

not intended 
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2-Results 
 
sample reference: LBW  

dark-yellow /light brown glass with (fired) oxide/grisaille paint on the inner and outer surface 
 
Questions Techniques 

 
Answers 

Morphology 
 

 
LBW, Paraloid®

 
 B72 30% 

 
LBW, Paraloid®

 
 B72 30% 

Optical  
Microscope 
(DBV) 

Paraloid® B72 is adhesive and brittle. Applied in a 
30% concentration, the Paraloid® film forms a thick 
layer. SilGel®

The putty around the glass is hard and admixed with 
SilGel

 is elastic and glutinous. The modern 
thin back plating glass sticks strongly to the original 
glass. 

®

 
. 

SEM 
(Institute) 

n/a 
 

Desktop 
tomography 
(Institute) 

n/a 
 
 

Phase-contrast  
tomography on 
Synchrotron 
(Institute) 

n/a 
 
 
 

Chemical Composition 
 

SEM/EDX 
(Institute) 

n/a 
 

Organic component composition 
 

FTIR 
(Institute) 

n/a 
 

RAMAN 
(Institute) 

n/a 
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Microbiology 
Is there any contamination on the surface? 
Are there any microorganism? 
What about the conservation materials? 
 
Answer: 
There is a microbial contamination present mainly 
within the fissures of the consolidated glass, but the 
heterogenity of the microbial consortium reveals that 
this is a secondary contamination having no obvious 
detrimental effect on the glass or the consolidant as 
long as the glass specimen remains dry. 

Molecular biology 
ATP measurements 
(LBW) 
 

Glass fragment (from storage): 
- microbial contamination in fissures, scarcely as 
spots on the glass surface   
- low metabolic activity (ATP 168 RLU/25 cm²) 
- isolated microorganisms:                             
Aspergillus versicolor, Aspergillus fumigatus, 
Penicillium expansum, Cladosporium 
sphaerospermum, Rhizopus oryzae, Epicoccum 
purpurascens and Alternaria alternata (fungi; 
medium, heterogeneous contamination, 26 CFU / 
25cm²) and Micrococcus roseus, Micrococcus 
luteus, Microbacterium luteolum and Roseomonas 
mucosa (bacteria ; very low contamination, 5 CFU / 
25 cm²) 
 

 
accumulation of dust and dirt on  
the glass fragment  
 

 
green fluorescent FDA-staining indicates microbial 
activity on the glass fragment 
 

Reversibility 
 

Test studies 
elimination 
 

not intended 

Re-treatability 
 

Test studies  
re-treatability 
 

not intended 
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2-Results 
 
Sample reference: ISC_1  

dark-yellow /light brown glass with (fired) oxide/grisaille paint on the inner and outer surface 
 
Questions Techniques 

 
Answers 

Morphology 
What is the morphology of the coating? 
How is the bonding? 
What is about the aging? 
 

 
ISC_1, Paraloid®

 
 B72 30% 

 
ISC_1, Paraloid®

 
 B72 30% 

Optical  
Microscope  
(DBV) 
 

Paraloid®

SilGel

 B72 is adhesive and brittle. Applied in a 
45% concentration the film has visible large bubbles.  

® is elastic and glutinous. Remains of SilGel®

 

 
are sticking on the surface of the original glass 
(external face). 

Paraloid®

SilGel

 B72 adheres only in some parts to the 
glass surface. The film is peeling off but the glass 
surface and paint layers are not affected.   

®

 

 is elastic and glutinous and sticks well to the 
glass surface. 

SEM 
(Institute) 

n/a, see sample ISC_2  

Desktop 
tomography 
(Institute) 

n/a  
 

Phase-contrast  
tomography on 
Synchrotron 
(Institute) 

n/a  
 

Chemical Composition 
 

SEM/EDX 
(Institute) 

n/a  
 

Organic component composition 
 

FTIR 
(Institute) 

n/a  
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RAMAN (MRS) 
(ISC) 
 

 
The spectrum of the Paraloid® B 72 coating (sample 
cologne) does not show any structural and therefore 
chemical changes compared to a freshly prepared 
sample (reference: object slide). But remnants of the 
solvent Toluene are still detectable after several 
years of exposure. (characteristic peaks are indicated 
by red bars) 
 

Microbiology 
 

Molecular biology 
ATP measurements 
(Institute) 

n/a  
 

Reversibility 
 

Test studies 
elimination 
(Institute) 

n/a 
 

Re-treatability 
 

Test studies  
re-treatability 
(Institute) 

not intended 
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2-Results 
 
sample reference: ISC_2  

dark-yellow /light brown glass with (fired) oxide/grisaille paint on the inner and outer surface 
 
Questions Techniques 

 
Answers 

Morphology 
What is the morphology of the coating? 
How is the bonding? 
What is about the aging? 
 

Optical  
Microscope 
(DBV) 

Paraloid®

SilGel

 B72 is adhesive and brittle. Applied in a 
45% concentration the film has visible large bubbles.  

® is elastic and glutinous. Remains of SilGel®

 

 
are sticking on the surface of the original glass 
(external face). 
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ISC_2, Paraloid®

 
 B72 30% 

 
ISC_2, Paraloid®

 
 B72 30% 

SEM 
(ISC) 

 
SEM: Paraloid® B72 on intact glass surface, the 
Paraloid®

 

 is a homogeneous layer, no defects are 
visible. 

SEM: SilGel®

 

 on corroded glass surface adheres 
well.    

SEM: Surface crizzling and internal fracturing.   
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 Desktop 
tomography 
(Institute) 

n/a 
 

Phase-contrast  
tomography on 
Synchrotron 
(Institute) 

n/a 
 

Chemical Composition 
 

SEM/EDX 
(Institute) 

n/a 
 

Organic component composition 
 

FTIR 
(Institute) 

n/a 
 

RAMAN 
(Institute) 

n/a, see sample ISC_1 
 

Microbiology 
 

Molecular biology 
ATP measurements 
(Institute) 

n/a 
 

Reversibility 
 

Test studies 
elimination 
(Institute) 

n/a 

Re-treatability 
 

Test studies  
re-treatability 
(Institute) 

not intended 

 




