
Selvol™ 165SF Poly(vinyl alcohol): Addition to
Wet End For Sheet Physical Strength

Selvol 165SF poly(vinyl alcohol)
(PVOH), when added as a dry
powder to the wet end of a paper
furnish, can provide significant wet-
and dry-strength paper properties.  

Selvol 165SF PVOH is a super-
hydrolyzed, very high molecular-
weight grade of PVOH which has
been ground to a fine particle size
(see Typical Properties chart). This
grade of PVOH can be added
directly to the furnish after refining
and provide strength properties
through hydrogen bonding with the
cellulosic fiber matrix.

Figures 1 through 4 (see back page)
illustrate the strength potential of
Selvol 165SF poly(vinyl alcohol) at
various addition levels in a 60
gram/m2 basis weight sheet having an
unrefined furnish of 25% softwood /
75% hardwood fibers containing 6%
and 15% ash, respectively.

Mechanism for Strength
Improvement
Selvol 165SF poly(vinyl alcohol) is
supplied as a fine particle size
granule which swells in water and is
retained by mechanical entrapment
in the fiber matrix during sheet
formation. The PVOH dissolves in
the early stages of drying, then re-
solidifies upon further drying.
Strength is obtained through hydro-
gen bonding between the hydroxyls
of the PVOH backbone and the
hydroxyls of the cellulose. Wet
strength under ambient temperature
conditions is also achieved due to
the highly crystalline nature of this
grade of PVOH.

Other Benefits Of 
Selvol 165SF PVOH
Wet End Addition
• Wet and dry strength continue to

increase with higher levels of
product addition.

• Paper is completely repulpable at
150 °F without the need for pH
adjustment.

• The product has potential
applications as a ply bond aid for
cylinder board, multi-ply board
and paper.

Polyvinyl Alcohol
Technical Bulletin

Hydrolysis 99.3% +

4% solution viscosity 62-72 cps

pH 5.5 - 7.5

Volatiles 5% max

VOC’s 1% max

Ash 1.2% max

Particle Size 99% through 120
mesh screen

Typical Properties of
Selvol 165SF PVOH



Method of Addition
Add Selvol 165SF PVOH dry
powder directly to the fiber furnish
after refining. Or, slurry in water and
add to the stock at a convenient
location prior to sheet formation.

The particles should mix with the
furnish or in the water slurry for a
minimum of 60 minutes at tempera-
tures <120 °F. This time and temper-
ature allows the particles to swell, an
important feature for subsequent
strength development.

Selvol 165SF PVOH is retained in
the sheet through fiber mechanical
entrapment. Because the polymer is
nonionic, retention aids are ineffec-
tive as a retention mechanism. 

Sheet Conditions for
Strength Development
In order for the PVOH to properly
develop sheet strength, sheet mois-
ture should be at a minimum of 70%
when entering the main section dryer
cans. Sheet moisture helps to soften
or plasticize the PVOH allowing it to
flow when heated.

Processing Aids
Due to the adhesive-like nature of
the swollen PVOH particles, a
release agent is recommended to pre-
vent the PVOH particles from stick-
ing to dryer can surfaces. The release
agent can be applied to the sheet sur-
face at the wet press or sprayed onto
the sheet prior to entering the dryer
section. Approximately 3 milligrams/ft2

of as received release agent is
required depending on PVOH
quantity and water hardness. The
release agent can be obtained from
Sequa Chemical or Buckman.

FDA Status
Poly(vinyl alcohol) is used in many
food contact applications including
food packaging adhesives and coat-
ings for paper and paperboard. For
more information on the FDA status
of Selvol 165SF PVOH please
contact our Product Information
Center at +1 281-280-3460.

Patent Status
The use of Selvol 165SF PVOH as a
wet-end strength additive is covered
under Patent No. 5,328,567 assigned
to Custom Papers Group, Inc.
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FIGURE 1
Dry   Tensile Str  ength
Increasing Selvol 165SF levels
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FIGURE 2
Wet Tensile Strength
Increasing Selvol 165SF levels

12

10

8

6

4

2

0W
et

 T
en

si
le

 S
tre

ng
th

 (l
bs

 / 
in

ch
 w

id
th

)

0.54 0.66
1.87

1.54

4.53
4.02

9.01
8.39

6% Ash

15% Ash

FIGURE 3
Scott Bond
Increasing Selvol 165SF levels
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FIGURE 4
Gurley Stiffness
Increasing Selvol 165SF levels
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To the best of our knowledge, the information contained herein is accurate.
However, neither Sekisui 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.

North America:
Sekisui Specialty Chemicals America 
1603 West LBJ Freeway
Dallas, TX 75234-6034
Tel +1-972-277-2901
Fax +1-972-277-2907
www.sekisui-sc.com

Europe:
Sekisui Specialty Chemicals Europe S.L. 
Ctra. N-340 Km. 1157  Apdo. 1388
43080 Tarragona
Spain
Tel +34 977549899
Fax +34 977544982

Visit www.selvol.com for more information 
about our products.


