
    CURINSCAN Classic        

Leafing & non-leafing pigments Drying kinetics Touch dry time

Figure 1: Measurement concept

Paint is commonly formulated in different colors to suit the customer's taste. However,
changing pigment in a formulation can significantly affect the film formation. One important
aspect is the wetting behavior of the pigment. 
.Depending on the optical effect requested, leafing or non-leafing pigments have to be
used in the paint formulation. This choice influences the film formation mechanism of the
coating, its drying time, and hence its final physical properties. 

INTRODUCTION

HOW IT WORKS

CurinScan Classic uses Nanoscale
Mobility Analysis (NMA) and
measures the particles' (polymers,
aggregates, pigments...) Brownian
motion, thanks to an optical
method. 

During the film formation or curing process, the nanoscale mobility
of particles changes due to the material properties' evolution, for
example from liquid to solid.  

When a material (coating, film...) presents an important microscopic
dynamics activity (liquid-like), the structures present an important
Brownian motion directly correlated to the visco-elastic properties
of the material.
Thanks to a dedicated image analysis algorithm, it is possible to
determine a characteristic frequency, the Fluidity Factor (FF),
which directly correlates to the speckle image fluctuation on the
camera.

Figure 2 : Schematic representation of the Fluidity factor (FF)
evolution during typical drying/curing process versus time

When the sample is liquid (early times), it presents a high level of
Fluidity factor. This value will be decreasing over time during the
drying/curing process. 

PROTOCOL & METHOD
The drying behavior of two water-based paints has been analyzed with
the CurinScan Classic: one containing aluminum flakes and one with
yellow pigments. Both samples are applied on metal at 50µm (wet
thickness) at room temperature and humidity. 

DEFINITION
Leafing and non-leafing aluminium pigments present different wetting
behaviour. 

Leafing aluminium flakes are difficult to wet out in the binder system
and migrate toward the top of the paint film. These flakes provide a
silver finish and protect the binder from oxidation and thermal
degradation, increasing the life cycle of the coating and the protection
of the substrate. 

Non-leafing aluminium flakes, on the other hand, are completely
wetted and oriented in the dry film throughout the coating, providing a
"sparkle" effect. Moreover, because the pigments orient below the
surface of the film, the final coating is rub-fast and abrasion-resistant. 

Figure 3 : Schematic representation of Leafing pigment & Non leafing
pigments
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 Monitor and know precisely the curing and drying kinetics
Determine the characteristic times of the film forming process
Evaluate the impact of  the formulations/ pigments on the drying kinetics…
Optimize the manufacturing protocol

For various coatings' formulations, our in-situ, non-invasive and handy solution allows you
to: 

CONCLUSION
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Table 1 : Characteristic times extracted from the Figure 4

The graph presented in Figure 4 allows to identify different drying steps and determine characterustic times. All the dryings steps are
defined in the note ": Waterborne coatings : Analyze their drying mechanisms". 

For both samples, the signal displays a plateau related to the "Touch-dry" characteristic time. The paint containing aluminium flakes
presents the fastest "Touch dry" time, so its curing is the fastest. 

Indeed, in the case of aluminium pigments, the flakes create a dense cover-like layer that slows down the evaporation of the solvents,
modifies the film formation mechanism and increases the drying time. 
On the other hand, the iron oxide yellow pigments are completely wetted and dispersed throughout the depth of the coating, leading to
a different film formation mechanism with an easier evaporation and a faster drying.

CurinScan Classic enables to show the differences in the drying mechanism induced by the choice of the pigment and to
determine objectively the touch-dry time. It also gives complete information on the film formation steps, instantaneously, in
objective and representative conditions. 

. 

RESULTS

The figure 4 shows the Fluidity factor evolution versus time of a water-based paint containing aluminium flakes (green curve) and one
with yellow pigments (orange curve).  

Figure 4 : Representation of the Fluidity factor (FF) evolution
during drying/curing process versus time


