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Paint reformulation Open time Coalescent's influence

Figure 1: Measurement concept

Paints formulators are on the lookout for innovative eco-friendly products by reducing the
amount of volatile organic compounds (VOC) in their formulas. They actively develop new
water-based products to replace solvent-based ones.
One of the main challenges with these new formulations is to optimize the open time and
select the right coalescent. Indeed, coalescence is added to a water-based system to improve
film formation (i.e., hardness) by temporarily lowering the Tg of the latex, providing mobility
to the polymer chains. Adding one type of coalescent to achieve optimal performance in one
area can often adversely affect a coating's performance in another. Typically, the coalescent
decreases the open time, while giving better hardness to the film. 

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

RESULTS

The drying of two samples of waterborne paint with and without
coalescence has been analyzed with CurinScan Classic. The sample is
always applied on glass at 120µm (wet thickness) at room temperature
and humidity rate. 

Figure 3 : Representation of the Fluidity factor evolution versus
time for a water based paint with and without coalescent

Figure 3 shows the Fluidity factor evolution versus the time of a
waterborne paint with and without coalescent (respectively red and blue
curves).
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 Evaluate the influence of a coalescent 
Monitor and know precisely the curing
and drying kinetics
Determine the characteristic times of
the film-forming process
Optimize the formulation and the
manufacturing protocol

For paints, our in-situ, non-invasive and
handy solution allows you to:

 

CONCLUSION
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Figure 3 allows you to identify drying characteristic steps and times. 
First, the sample with no coalescent (blue curve) has a longer open time than the one with coalescent (red curve).
In paint industries, the open time corresponds to the working time of the paint. It is also described in the literature as the moment when
the coating’s viscosity reaches a critical value. 
Thus, the coalescent acts directly on the open time by decreasing its duration by 11 minutes for the tested sample, hence the film
remains fluid over a longer period.

On the other hand, with coalescent (red curve), the open time is shorter but the final level is lower, indicating a harder film. The addition
of coalescing agent enables to get a strong film, resistant to abrasion, however, the open time is reduced, leading to a more difficult
application of the paint.

By using CurinScan Classic, the effect of the coalescing agent on the open time and film hardness is highlighted, enabling an
easier adjustment of the paint formulation.  

Table 1 : Open times and Hardness values extracted from Figure 3


