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Application 
Building materials 
Paints 
Concrete 
 

Device 
RheolaserMaster® 
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 Qty. 
Activator Qty. Polymer

Mixture A Low  ↓      
Polymer 1 

Mixture B High ↑       
Polymer 1  

Mixture C Low  ↓      
Polymer 2 

This work was per-
formed in collaboration 
with the research group 
SMODD (IMRCP) of the 
University Toulouse 
andAIRBUS 

Figure 1: Macrosc
 

10 impasse borde basse 31240 L'Union France - Application Note - www.formulaction.com

 

Rheological measurements 
corrosive and/or hazardous
materials 
Introduction 
Rheological studies of some materials can have unwanted 
effects. For example, surface activating gels with corrosives 
compounds can degrade the metal geometries of conventional 
rheometers. Another problem can be the toxicity of samples, e.g. 

-linkers which are used for the curing of epoxy resins
often harmful. Moreover, the cleaning can be difficult when the 
resin has cured completely.  In contrast, Rheolaser Master provide
a clean and simple solution with disposable measurement cells. 
After the 1-click measurement is performed, the glass tubes 
simply thrown away, which decreases user time. We show how 
Rheolaser can answer to end-users need thanks to two typical 
examples: 

Study of shear-thinning properties of corrosive materials
Determination of the minimal concentration of hazardous 
cross-linkers. 

Study of shear-thinning properties of corrosive materials
aerospace industry, weight reduction is in the focus of airplane development

of lighter materials (polymer composites) and their adhesive bonding
reactions instead of screws reduces fuel consumption. Fibre
Ketone) (PEEK/FC) have  poor adhesion properties. The su
chemically activated, most often with a corrosive compound
reactive formulation is difficult due to its very fluid character. 
(polymers) introducing shear-thinning behavior are added to 
During spreading the formulation should have a low viscosity, 
viscosity should increase rapidly to prevent sagging. 
Due to the corrosive nature of the surface activator, metallic
rheometers would be destroyed. Therefore, three mixtures with comparable activating 
efficiency, but different chemical compositions (see table below)
disposable glass tubes with Rheolaser. The rheological tests 
these mixtures to manual stirring and the subsequent recovery
Microscopic Viscosity Index (MVI) just after stirring. The higher
is the viscosity of the sample. Mixture A (high amount of polymer) is more shear 
thinning, becoming more fluid and less viscous after stirring
recovers fast to obtain very high viscosity (no sagging).This is in good agreement with 
the experiments performed in real conditions. 

 
 
 
 
 

 
 
 
 
 
 

 
 

Qty. Polymer 

     High  ↑ 
Polymer 1  
      Low  ↓ 
Polymer 1   
     High  ↑ 
Polymer 2  

Macroscopic Viscosity Index (MVI) of three corrosive formulations after stirring. 
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measurements of 
and/or hazardous 

some materials can have unwanted side-
effects. For example, surface activating gels with corrosives 

of conventional 
of samples, e.g. 

which are used for the curing of epoxy resins are 
often harmful. Moreover, the cleaning can be difficult when the 

provides 
measurement cells. 

, the glass tubes are 
We show how 

two typical 

of corrosive materials. 
Determination of the minimal concentration of hazardous 

thinning properties of corrosive materials 

in the focus of airplane development. The use 
adhesive bonding through chemical 

Fibre-reinforced Poly(Ether Ether 
he surfaces have therefore to be 

ive compound. A precise handling of the 
very fluid character. Viscosity modifiers 

added to ensure proper handling: 
During spreading the formulation should have a low viscosity, whereas at rest, the  

metallic parts of conventional 
mixtures with comparable activating 

(see table below), were studied in 
rheological tests analyzed the response of 

g and the subsequent recovery. Figure 1 shows the 
The higher this index is, the higher 

t of polymer) is more shear 
after stirring (good spreading) and 

This is in good agreement with 

corrosive formulations after stirring.  
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Figure 2: Rheometer (left)and 
disposal measurementcellof 
Rheometer (right). 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Determination of the 
cross
 

 

Building materials are most often cross
of gel 
agents. 
to the low solubility of
comfortable
disposal
In order to reduce the amount of curing agent, one should know the minimum 
concentration to obtain a gel. For this issue
concentrations of curing agent.
Displacement
the MSD curves of 
concentrations (glutar
concentration of curing agent
increasing concentration, 
curves
Time-
factors 
minimum 
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Figure 
concentrations.

Rheolaser helps
rheological techniques
of disposable
calibration

vs. 
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Determination of the minimal concentration of hazardous 
cross-linkers 

Building materials are most often cross-linked composite products
gel curing are difficult due to the toxicity, the volatility and the smell

agents. In addition, the cleaning of the rheological geometries
to the low solubility of the cured gel. As a consequence, the h
comfortable. Rheolaser Master provides an easy alternative
disposal glass tubes. 
In order to reduce the amount of curing agent, one should know the minimum 
concentration to obtain a gel. For this issue, a polymer system is studied with different 
concentrations of curing agent. Rheolaser Master measures 
Displacement, which gives an indication of the viscoelastic properties. 
the MSD curves of 9wt% gelatin solutions at 40°C with different c
concentrations (glutar aldehyde).The MSD curves in the top left are those with lo
concentration of curing agent. They are linear, which indicates a liquid behaviour. With 
increasing concentration, cross-linked gels are formed, leading to the typical viscoelastic 
curves (plateau formation). The minimum concentration is determined with the new 

-Cure-Superposition (TCS) method. TCS consists in rescaling the MSD curves with 
factors a and b, which gives a characteristic v-shaped curve
minimum curing agent concentration (see application note “Gel point determination by 
TCS”). 

Figure 2: Mean Square Displacement of gelatin dispersions with increasing cross
concentrations. 

Rheolaser helps saving time by a factor of more than 6
rheological techniques, thanks to the 6 simultaneous measurement

disposable measurement cell renders instrument cleaning
calibration unnecessary.   

Benefits: 
 

• Save:  Disposable closed glass measurement cells
• Easy: 1-click gel point analysis. 
• Time saving: 6 simultaneous measurements.
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concentration of hazardous 

products. Rheological studies 
, the volatility and the smell of some curing 
logical geometries is almost impossible due 

As a consequence, the handling of these gels is not 
aser Master provides an easy alternative to study the curing using 

In order to reduce the amount of curing agent, one should know the minimum 
, a polymer system is studied with different 

Rheolaser Master measures the particle Mean Square 
an indication of the viscoelastic properties. Figure 2.I shows 

at 40°C with different c ross-linker 
The MSD curves in the top left are those with low 

. They are linear, which indicates a liquid behaviour. With 
e formed, leading to the typical viscoelastic 

. The minimum concentration is determined with the new 
Superposition (TCS) method. TCS consists in rescaling the MSD curves with 

shaped curve (Figure 2.II) indicating the 
concentration (see application note “Gel point determination by 

: Mean Square Displacement of gelatin dispersions with increasing cross-linker 

more than 6 compared to “current” 
measurements. Moreover, the use 

instrument cleaning and experimental setup 

glass measurement cells. 

Time saving: 6 simultaneous measurements. 


