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ABSTRACT A new method for determining the water retention of coating
colors is presented. The method is based on pressure filtration and involves the
gravimetric deternunation of the agueous phase penetrating through a filter
into a paper. The contact time can be varied, and the influence of external
pressure can be studied easily. The gravimetric method is sensitive to changes
in coating color formulation. Because the procedure is simple and the
measurement system is well defined, the method shows good reproducibility.
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The dewatering of a coating color is
an important aspect of an industrial
coating process. Many quality and
runnability problems originate from
the interaction between the base
paper and the water phase of the
coating color. Unfortunately, the
existing theory of water retention
mechanizms does not provide enough
information about the various factors
that determine the extent of dewater-
ing, One reason for our inadequate
understanding is the lack of a reliable
laboratory method for measuring the
water retention of a eoating color.

Methods for measuring water
retention of coating colors

One of the most commonly known
instruments for measuring water
retention, the 3.0, Warren test, was
introduced by Stinchfield et al. (1) in
1958. The method is based on the
conduetivity measurement of a paper,
which iz in contact with coating color.
The 5.D. Warren test is fast and
simple to use, but it has some disad-
vantages. The method is sensitive to
struetural defeets in the test paper,
and the thickness of the test paper also
affects the result. Because conductiv-

*Zalminen currently works for Dow Chemical in
Horeen, Switzerland.

ity iz measured, coating colors with
differences in electrolyte content
cannot be compared. The viscosity of

the coating color may also influence.

the amount of eolor remaining in the
space between the paper and the
electrode, If the viseosity is low, this
amount is probably insufficient to act
as a bulk source for dewatering,

Another test method based on con-
ductivity measurements was deve-
loped by Thomin et al. A major
difference between this procedure
and the 3.0, Warren test is that the
coating color is applied to the test
paper from both sides simultaneously.
The measuring electrodes are not in
direct contact with the test paper, and
points of poor contact or short circnits
between electrode and paper can be
avoided.

Taylor and Dill (%) presented a sonic
test for measuring water retention.
Sound waves are continuously sent
through a paper sheet, and their speed
is recorded. The interaction between
the drained water and paper lowers
the speed of sound in the plane of the
sheet, The sonic velocity is measured
from the moment the coating color
contacts the paper surface. The per-
centage of the original sonic veloeity
remaining after a measured period of
time is taken as an indicator for water
retention.

Anoptical method, originally devel-
oped by Stephan at BASF, was pres-
ented by Hentschel and Bischof (4), A
water-soluble dye is added to the
coating eolor. The dyed color iz poured
into a measurement cell, and a porous
filter paper is brought in contact with
the color. The change in light remis-
sion of the filter paper, caused by the
penetrating agueous phase, is mea-
sured with a photometer, and the time
required to deereasze the remission to
40% 1s suggested to constitute a value
for the water retention. The measure-
ments are made in a well-defined
system, and the reproducibility is
therefore good.

Beck et al (5) presented a test
method in which a ecake of coating
color is drained on a eeramie plate,
thus changing the gloss of the coating
color surface. When gloss is optically
measured as a function of time, curves
of gloss versus time can be plotted,
Water retention of the color is indieat-
ed by the time when the curve starts
to fall off.

All these methods are indirect
methods—that is, they are all based
on measuring physical guantities
other than the amount of drained
water. The main disadvantage of all
theze methods is that they do not
quantify the amount of water drained
to the substrate.
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