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Liquid Polysulfide
Polymers for Chemical
and Solvent-Resistant
Sealants

By Volker Burkhardt, Ph.D., Senior
Chemist, Technical Customer Support,
Nouryon

Liquid polysulfide
polymers, the oldest
of the specialty
elastomers, offer
electrical properties,
low temperature
flexibility, and
more.

(Na2Sx) with a sulfur x-rank of 2.4 to 2.6.
1,2,3-Trichloropropane (TCP) is added
during the polymer synthesis to control the
degree of branching of the polymer
backbone. Polymerization of mentioned
monomers to polysulfide polymers takes
place in environmentally friendly water
based dispersion under the conditions of
an emulsion polymerization according to
the scheme in Figure 1 (p. 20).
The molecular weight of different
polysulfide polymers grades ranges from
1,000 to approximately 7,000 g/mol.
Lower-molecular-weight polymers
are used as reactive diluents in classical
sealant applications and as modifier
polymer and curing partner to epoxy resins
improving the flexibility of the resulting
adhesive. The most common grades of
polysulfide polymers have molecular
weights of 2,000-7,000 g/mol and are
widely used in highly flexible sealants in
insulating glass, as well as construction
and aerospace applications.
During synthesis of polysulfide
polymers, crosslinked polymer latex with
a molecular weight of approximately
300,000 g/mol is formed. In subsequent
steps, the high-molecular-weight solid
polysulfide polymer latex gets chemically
reduced to the required chain length,
molecular weight and SH-content of the
targeted liquid polysulfide polymer by
using reductive splitting agents such as
Na2SO,, Na2S204 and NaSH (see Figure 2,
p. 20).

iquid polysulfide polymers are
Lthe oldest specialty elastomer.
They are characterized by solvent
and chemical resistance, great
electrical properties, low-temperature
flexibility, oxygen and ozone resistance,
high impermeability to many gases and
moisture, good adhesion properties, and
flex-crack resistance.
These low- to high-viscosity polymers
have highly reactive terminal thiol or epoxy
groups and are widely used as sealants
for insulating glass windows, sealants
in construction, sealants for aircraft fuel
tanks and fuselages, epoxy modifiers, or
intumescent protective coatings.
Liquid polysulfide polymers were
re-discovered in 1926 by Joseph C.
Patrick and Nathan Mnookin when they
were trying to react a,w-alkyl halides
with inorganic polysulfides (e.g., Na2Sx,
x = 4-6). The inventors created high
molecular-weight rubbers with outstanding
chemical resistance against solvents,
gasoline, ultraviolet (UV) light and ozone.

Synthesis and Chemical Structure

Liquid polysulfide polymers are basically
short-chain polymers with two consecutive
sulfur atoms in the polymer backbone.
They are terminated by highly reactive
thiol groups.
The predominant monomer in the
manufacture of liquid polysulfide
polymers is Bis-(2-chloroethyl-) formal
(diformal) and sodium-polysulfide
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Applications

Different polysulfide polymers are mainly used as the base
polymer in highly elastic sealants. In aerospace applications,
liquid polysulfide-based sealants are basically used to seal
all parts of the aircraft fuselage, including fuel tanks. Other
applications include high-quality sealants for buildings, water
canals, sewage plants, gasoline stations, tank containers for
fuel and solvents, highway and airport constructions, concrete
coatings and sealants, boat hulls and decks, gaskets, gas-meter
diaphragms, and printing rolls. Further important application
areas include the use of polysulfide polymers as epoxy and
rubber modifiers to improve the flexibility and elongation at
break and the use in intumescent protective coating for steel
constructions. Alternatively to the SH terminated Thioplast
G types, epoxy functionalized liquid polysulfide polymers,
Thioplast EPS, might be used. The polymer backbones of this
kind are consisting of S2 linkages, formal groups and highly
reactive epoxy-end groups.

Have you ever
seen 1" of adhesive
hold a 25# lb weight

for 7 days?

Mactac's MPSSS is a rubber
adhesive like no other!
Our unique formula brings
-..,.,,.,,,,,..,.,. the typical benefits of a
rubber PSA such as high-tack,
peel properties and great
performance on low surface
energy substrates with no
trade-offs in shear strength
and creep resistance.

Request a sample today.

Liquid polysulfide polymers are classified as
nonhazardous under the criteria set forth in
the Hazard Communication Standard (29 CFR
1910.1200) by the U.S. Occupational Safety and
Health Administration (OSHA).
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TECHCON

The polymer backbone of the liquid polymer is dominated by
the polysulfide backbone with S2-backbone structure, formal
groups and highly reactive epoxy-end groups.

The polymers might be cured by typical hardeners for epoxies
such as aliphatic amines, aromatic amines, amido amines,
cycloaliphatic amines and Mannich bases. They might be used
alone or in combination with other common epoxy resins of the
bisphenol A/F or novolac type to formulate protective coatings
with excellent chemical resistance and high flexibility.

Environmental and Health Issues

Sulfur-containing polymers, such as liquid polysulfide
polymers, have a characteristic odor. Toxicity tests conducted on
representative polysulfide polymers grades indicate that they are not
eye or skin irritants, do not cause allergic skin reactions, and have
no oral toxicity (LD50 > 5 g/kg). Tests on the lower-molecular
weight polysulfide polymers products show similar findings.
Liquid polysulfide polymers are classified as nonhazardous under
the criteria set forth in the Hazard Communication Standard (29
CFR 1910.1200) by the U.S. Occupational Safety and Health
Administration (OSHA). ASI
For more information, visit www.nouryon.com
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The Most Accurate
and Precise
Dispense Pump
The TS8100 Series Positive Displacement
Pump is a continuously volumetric dispense
pump based on Progressive Cavity (PC) tech
nology. The pump is designed to dispense a
wide range of fluids, from low viscosity coat
ings to high viscosity greases.
Techcon's PC Pump uses a special stator and
rotor design to provide consistent dispensing
output.
The turning rotor moves the fluid in lightly
sealed cavities through the stator's fluid cham
bers to create a volumetric fluid flow that does
not change the shape or size of the fluid. Due
to the PC Pump's unique dispensing technolo
gy, accuracy and repeatability of± 1 % is
Accurate and repeatable up to± 1 %
• Continuous Volumetric Dispensing
■ No dripping with any viscosity fluid
Does not damage or break fillers
Easy to clean

For more information on the new
TS8100 and lo see ii in action,
visit www.lechconsystems.com
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