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Virantage® polyethersulfone (PESU) tougheners are
amorphous, high-temperature thermoplastics used
to improve the toughness of thermoset matrix systems
while retaining high modulus, high temperature
capability, hot-wet performance and resistance

to aggressive environments. Functionalized (-PESU)
and non-functionalized powders are available in

a range of particle sizes.

Rheology

Adding high molecular weight PESU increases the
viscosity of an epoxy solution. The change in viscosity
depends on the concentration and molecular weight
of the additive and may require some modifications

to the subsequent composite preparation processes.

The solution viscosity of Virantage® PESU as a function
of temperature and concentration in a TGAP (triglycidyl-
p-aminophenol) epoxy system at 75 °C (167 °F) is shown
in Figure 2. Lower molecular weight VW-10700 RP epoxy
solutions are substantially lower in viscosity, which
provides enhanced processability.

Toughening Performance

The effect of varying the concentration of three
Virantage® PESU grades on the fracture toughness
(Ky4c) of a TGAP epoxy system cured with DDS

(4, 4-diaminodiphenylsulfone) is shown in Figure 3.
As expected, the slightly higher molecular weight
VW-10200 RP gives higher K, values compared

to the same loading with the lower molecular weight
VW-10700 RP and implies more effective toughening.
The non-functionalized VW-10300 P offers toughening
capability up to certain loading levels.

Table 1: Virantage® PESU tougheners

Figure 1: Repeating unit for functionalized r-PESU
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Figure 2: Solution Viscosity of PESU-TGAP at 75 °C
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Figure 3: Effects of PESU concentration and
MW on fracture toughness for TGAP-PESU-DDS
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Molecular Solution Viscosity Typical Particle Size

Weight 25 % in DMAc  OH-End Groups Residual D90 [um]

Grade [g/mole x 1,000] at40°C [cP] [micro-equiv/g] Solvent [%] P FP SFP
VW-10200 RP 45 600 70 <0.3 500 65 40
VW-10700 RP 22 80 160 <0.3 500 75 45
VW-10300 P 55 700 <10 <0.5 500 75 45
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Safety Data Sheets (SDS) are available by emailing us or contacting your sales representative. Always consult the appropriate SDS before using
any of our products. Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including merchantability
or fitness for use, or accepts any liability in connection with this product, related information or its use. Some applications of which Solvay’s
products may be proposed to be used are regulated or restricted by applicable laws and regulations or by national or international standards

/ and in some cases by Solvay’s recommendation, including applications of food/feed, water treatment, medical, pharmaceuticals, and personal
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care. Only products designated as part of the Solviva® family of biomaterials may be considered as candidates for use in implantable medical
devices. The user alone must finally determine suitability of any information or products for any contemplated use in compliance with applicable
law, the manner of use and whether any patents are infringed. The information and the products are for use by technically skilled persons at
their own discretion and risk and does not relate to the use of this product in combination with any other substance or any other process.
This is not a license under any patent or other proprietary right. All trademarks and registered trademarks are property of the companies that
comprise Solvay Group or their respective owners.
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