
Poly(vinyl alcohol)…a high-green strength
binder for ceramics that provides clean burnout.

Selvol™ poly(vinyl alcohol) (PVOH)
is used in a number of different
ceramic processes to impart
strength and improve machine-
ability to the green ceramic body.
The high green strength provided by
PVOH, combined with the very
controlled and clean burn-out of this
material in a variety of atmospheres,
makes it an excellent binder for
many ceramic manufacturing
processes.

The controlled manner in which
Selvol PVOH thermally degrades
offers many advantages over other
polymer systems which may
degrade too rapidly causing
cracking or breakage of the
ceramic part during firing. This
controlled degradation process is a
function of the unique chemical
nature of PVOH and is sensitive to
the amount of oxygen present. In

air, the initial weight loss
associated with the degradation
process is much slower than the
weight loss observed in a nitrogen
or oxygen deficient atmosphere as
seen by Thermal Gravimetric
Analysis (TGA) (Figure 1 on
reverse side). In both atmospheres
the first step in the degradation
process is very similar. This
involves the loss of water and
acetic acid from partially
hydrolyzed grades of PVOH to yield
a “polyene” structure. The release
of acetic acid is minimized with
fully hydrolyzed grades of PVOH
because of the lack of acetate
groups present in the molecule.

In air or oxygen rich atmospheres,
the polyene structure is oxidized,
causing a decrease in the rate of
weight loss. This oxidized structure
then degrades further to carbon

dioxide (Figure 2 on reverse side).
In an oxygen deficient atmosphere,
the polyene structure depolymerizes
to form small molecule aldehyde
species such as crotonaldehyde
(Figure 3 on reverse side). However,
the depolymerization process is not
as efficient as oxidation at removing
the polymer, so the material needs
to be heated longer or at higher
temperatures to ensure the complete
removal of the binder system.

Another advantage of Selvol PVOH is
that no sulfur containing compounds
are used in its production. This
differs from some other polymeric
binders which may use sulfur-based
initiator systems. The lack of sulfur
in Selvol PVOH means that there are
no hazardous organo-sulfur
compounds emitted as by-products
during the burn-out process.
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FIGURE 3: SIMPLIFIED THERMAL
DEGRADATION MECHANISM FOR PVOH IN
OXYGEN DEFICIENT ATMOSPHERES.
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FIGURE 2: SIMPLIFIED THERMAL
DEGRADATION MECHANISM OF PVOH IN
OXYGEN RICH ATMOSPHERES.
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FIGURE 1: THERMAL GRAVIMETRIC ANALYSIS OF PVOH IN AIR AND NITROGEN ATMOSPHERES.

To the best of our knowledge, the information contained herein is accurate.
However, neither Celanese nor any of its affiliates assumes any liability
whatsoever for the accuracy or completeness of the information contained
herein. Final determination of suitability of any material and whether there
is any infringement of patents is the sole responsibility of the user.  All
chemicals may present unknown health hazards and should be used with
caution. Although certain hazards may be described in this in this publica-
tion, we cannot guarantee that these are the only hazards that exist. Users
of any chemical should satisfy themselves by independent investigation of
current scientific and medical knowledge that the material can be used
safely. In addition, no certification or claim is made as to the status, under
any law or regulation, including but not limited to the toxic Substances
Control Act, of either the chemicals discussed above or any subsequent poly-
merization or reaction products that result from a formulation containing them.
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Visit www.selvol.com for more information 
about our products.


