
DuPont™     Zonyl® fluorosurfactants
as Open-time Agent for Latex Paints

A recent DuPont study has determined that

Zonyl® fluorosurfactants, in addition to

their other benefits in coatings, can extend

open time from 15 to 40 minutes in water

based latex paints.

What is open-time (or wet-edge time)?  It is
the time a paint film remains open to smooth
integration of subsequently applied paint at its
borders. In other words, it is the time a coating
remains workably wet before it begins to set.

Why is open-time important?   Longer open-
time can reduce overlapping coating defects
when dealing with large painting jobs (homes,
offices, etc.).  It is also useful for decorative
techniques, such as feathering and glazing.
Possible benefits also include reduced labor
and material cost (less time and supplies to fix
defects).  Open-time can be important for small-
scale jobs such as crafts, trim painting and finger
nail polish.

How is it tested?  There are no standard test
methods for open-time. It is affected by climatic
conditions (temperature, air movement and
relative humidity being critical to the test result).
The total level of free water in the film is also
critical.  This variable is affected by the porosity
of the substrate, and the thickness of the film.
Several test methods are acceptable to the
coating industry.  In our study, we  used a double-
strip cross painting method, shown in the pictures
at left.

Two parallel horizontal strips were painted by
a roller on  primed drywall (2 x 4 ft.) at room
temperature at 55%+/-10 relative humidity.
A series of vertical strips were then applied
across two parallel strips at five-minute intervals
thereafter.  The open-time is recorded when a
cross-edge coating defect is observed.  The
control (no additive) and test panel are run
within a short period of time to give the best
comparison.
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Experimental Design
Determine if the Zonyl® fluorosurfactant can
help to extend open-time for water-based latex
paints.
Identify Zonyl® fluorosurfactants that are most
suitable to providing open-time extension 
performance.  Three commercial paints were
evaluated along with five Zonyl®
fluorosurfactants.
What is the minimum amount of Zonyl® is
needed to obtain  10-15 minutes extension?
Zonyl® FSO and FSE @ 0.01 and 0.1 wt%
were evaluated in six commercial paints for
open-time performance.
Rule out other factors that can cause
open-time extension.

Results and Discussion

The initial test showed that all five grades
of Zonyl® fluorosurfactants tested at 0.1 wt%
provided an extension of open time for the
coating.  Zonyl® FSO and FSE were better
performers in the coatings tested.

We then selected six commercial water-based
latex paints, and added Zonyl® FSO and FSE at
various loadings to better quantify open-time
extension.

At 0.1% loading, Zonyl® FSO (shown in yellow)
and Zonyl® FSE (shown in maroon) achieved from
10-25 minutes open-time extension compared
with  control (shown in blue).  The study was
done in a post-production addition.

In summary, Zonyl® fluorosurfactants were
demonstrated to be effective as a medium range
open-time extension agent for water-based latex
paint at relatively low loading.  We recommend
Zonyl® FSO and FSE as good candidates to be
used at 0.1-0.5 wt% to achieve 15-40 minutes
extension without drastically changing the paint
formulation or production process.
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Chart 1. Open-time of Paint Sample #2 with Zonyl FS additives
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