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ImershieldTM performance minerals
are
mineral-based
synergists
developed for flame retardant (FR)
applications in
Polymers. Due to
their engineered morphology and
chemistry,
ImershieldTM
products
enable manufacturers to synergistically
enhance the efficacy and reduce
loading levels of flame retardants to
meet desired FR classifications.
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ImerShieldTM products as synergists help to meet and
exceed existing FR classifications as well as product
performance requirements. Depending on the product
selection, they can help to improve the reinforcement of
plastics, reduce equipment corrosion or improve rheology
and melt flow.

Proven Performance:
Intumescent FR Engineering Thermoplastics (ETP) are increasingly used in electrical and electronic (E&E)
applications for a broad range of products from cellular phones, computers and electric vehicles to appliances
and other electronics. Imerys Performance Minerals has developed a range of ImerShieldTM FR synergists for use
in these FR systems. Several studies conducted by Imerys in intumescent polyamide 6 and 6/6 formulations have
confirmed that ImerShield products can be used to improve FR classification and reduce flame retardant loading.
One study (Graph 1) concluded that the phosphinate based FR additive loading in a 30% glass-fiber (GF) filled
polyamide 6 formulation can be reduced from 15% to 12.5% to achieve UL94 V0 rating, or to 10% to achieve
V1 rating when replacing 10% of GF with ImerShieldTM P2100. Replacing 10% of GF with ImerShield™ P4101
allows maintaining the same loading of FR additive (Graph 1), but improves melt rheology as shown in the
increased spiral mold flow length in Graph 2.

GRAPH 1. Effect of Minerals on FR Classification of PA6

GRAPH 2. Effect of GF Substitution with Mineral on Rheology in PA6
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A similar study (Table 2) conducted in 30% GF-filled phoshinate-based FR polyamide 6/6 shows an even stronger
synergy between ImerShieldTM, and the FR additive. Here, the use of ImerShieldTM grades allows reducing the
flame retardant loading from 20% to about 15%, while extending UL94-V0 classification from 0.8 mm to 0.4 mm
thickness (Table 1).

TABLE 1. ImerShield Synergy in intumescent Polyamide 6/6 Formulations
Identification

Control
(%)

Comp.1
(%)

Comp.2
(%)

Comp.3
(%)

Nylon 6,6

49

49

49

49

Glass Fiber

30

25.8

30

30

ImerShieldTM P1100

0

7.5

0

0

ImerShieldTM P2100

0

0

0

5.3

ImerShieldTM P4101

0

0

4.3

0

Phosphinate based
Intumescent FR Additive

20

17.5

16.5

15.5

0.2/0.8

0.2

0.2

0.2

Stabilizer/Hydrotalcite

FLAME RETARDANT AND MECHANICAL PROPERTIES
V1
V0

V0
V0

V0
V0

V0
V0

Flexural Modulus, MPa

10012

9765

10503

11302

Tensile Strength, MPA

136

110

123

142

Notched Izod Impact J2/m

7.8

6.2

6.8

7.7

Spiral Mold Flow,mm

523

539

535

524

Equipment Corrosion

+

+++

+

+

UL94 Rating at 0.4 mm
UL94 Rating at ≥ 0.8mm

Data show that simply replacing 4-5% of the FR
additive with ImerShieldTM P2100 allows improving
the FR classification while maintaining or improving all
mechanical properties. ImerShieldTM P1100 improves
corrosion, and ImerShieldTM P4101 improves mold flow,
aesthetic and color, while both still allow improving
FR classification and reducing the FR additive loading
(Table 1).

Further formulation optimization by adjusting PA66 and
GF loading allowed reducing the FR additive from 20%
to 12.5% loading while maintaining UL94 V0 rating at
0.8 mm thickness, or to 13.5% loading to achieve V0
classification at 0.4 mm thickness (Table 2). Without
the use of ImerShieldTM, the control formulations do not
achieve a V0 rating at 0.4 mm thickness even when a
20% loading of FR additive is used.

TABLE 2. Optimized Intumescent Polyamide 6/6 Formulations Using ImerShieldTM
Control
(%)

Comp.4
(%)

Comp.5
(%)

Comp.6
(%)

49

47

45

44

30

29.8

33.8

35.8

P1100

0

0

7.5

0

ImerShieldTM P2100

0

7.5

0

7.5

Phosphinate based
Intumescent FR Additive

20

15.5

13.5

12.5

0.2/0.8

0.2

0.2

0.2

Identification
Nylon 6,6
Glass Fiber
ImerShield

TM

Stabilizer/Hydrotalcite

FLAME RETARDANT AND MECHANICAL PROPERTIES
V1
V0

V0
V0

V0
V0

V2
V0

Flexural Modulus, MPa

10012

12131

11976

13602

Tensile Strength, MPA

136

140

130

160

Notched Izod Impact J2/m

7.8

7.5

5.7

7.6

UL94 Rating at 0.4 mm
UL94 Rating at ≥ 0.8mm

Optimizing the formulations with ImerShieldTM allows maintaining or improving all mechanical properties (stiffness,
tensile strength, and Izod impact) while minimizing the flame retardant loading along with some reduction in the
PA66 resin loading (Table 2).

ImerShield™ Features & Benefits:
High Synergy with
Flame Retardants

ImerShieldTM products maintain or improve FR rating at reduced part
thickness (e.g. UL94-V0 rating at 0.4 mm thickness).

Engineered Morphology
and Efficacy

ImerShieldTM products allow for the reduction of Flame Retardants
and tailored mechanical properties.

Improved Production

ImerShieldTM products can help optimize production speed and
continuity by optimizing polymer processing, part quality or reducing
equipment corrosion.

Supply Security

Increase supply security by using domestically sourced ImerShieldTM
products to partially replace the FR additives in formulations.

Optimize Formulations

Optimize the overall formulation cost with ImerShieldTM products
while maintaining or improving the formulation performance.

Conclusions & Product Recommendation:
ImerShieldTM products could be used in intumescent flame retardant plastics formulations to improve FR
classification and reduce the loading of FR additive, resin, and/or glass fiber, while optimizing the mechanical
properties, polymer processing, part quality or reducing equipment corrosion. Imerys recommends the following
ImerShieldTM products for engineering thermoplastics formulations using intumescent FR additives thickness
(Table 3).
TABLE 3.

Product
FLAME RETARDANT SYNERGY
STIFFNESS
STRENGTH
IZOD IMPACT
RHEOLOGY - MELT FLOW
REDUCED EQUIPMENT CORROSION
APPEARANCE
(COLOR, SURFACE ROUGHNESS)

ImerShield™ P1100

ImerShield™ P2100

ImerShield™ P4101

INTEGRATING SUSTAINABLE DEVELOPMENT IN ALL WE DO
At Imerys, we respect the world in which we operate. Sustainable development is an essential long term
strategy component to support growth. We’ve adopted a sustainable approach to our extracting and
processing activities, while maintaining a focus on ethical, environmental and social demands.
CARING FOR OUR PLANET: We act as responsible environmental stewards by assessing environmental
risks and continually improving control measures to reduce adverse environmental impacts; maximizing the
efficient use of natural resources, and preserving biodiversity.
BUILDING FOR THE FUTURE: We ensure exemplary business conduct by maintaining the highest
standards of corporate governance; respecting and implementing fair operating practices and ensuring a
responsible supply-chain with all our partners, and engaging with local communities to create shared value
through education and skills development.
Ensuring that our products are safe for people and the environment and developing sustainable solutions
that make positive contributions to society from both life-cycle assessment as well as a long term
sustainability perspective is key to our success.
DEDICATED TO MINERAL SOLUTIONS: Imerys has regional hubs in Asia, Europe, North and South
America. Thanks to a global network of quality controlled production and technology sites located across
continents, we can offer a large and varied portfolio. Our integrated logistical networks offer customers the
benefits of reliable supply chain services.
A GEOGRAPHIC COVERAGE CLOSE TO CUSTOMERS: With 270 industrial sites, Imerys operates in
more than 30 countries on five continents. The geographic coverage reflects our commitment to operating
as close as possible to our customers.
For more information and formulation support please contact your Imerys sales representative.

Imerys
100 Mansell Court East, Suite 300
Roswell, GA, 30076, USA
Tel: +1 (888) 567-6548
Website: www.imerys.com
eMail: marketingna@imerys.com
©2022 Imerys. The Imerys logo and all related trademarks are owned by Imerys. | Item TB_PMA_ImerShield Flame Retardant _2022-07
Although the information in this document is believed to be accurate, it is presented without warranty of any kind and Imerys assumes no liability with
respect to its use. No license to any intellectual property right is granted or implied. Statements or suggestions concerning possible use are made without
representation or warranty that any such use is free of patent infringement, and are not to be construed as suggestions or inducements to infringe
any patent.

Mini
16 mm

