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SABIC

InnOVATIng FOR 
CuSTOmER SuCCESS
We believe that SABIC customers deserve 
the full benefit of every advantage our 
enterprise can offer. After all, our success 
is defined by our customers’ success. And 
with more than 80 years of experience 
pioneering advanced engineering 
thermoplastics, SABIC is positioned to 
help create new opportunities for growth 
and breakthrough applications.  

We offer expertise and experience to our 
customers in a variety of ways:

• Material solutions to help drive 
innovation and market leadership.

• Design, logistics and processing 
expertise to spark new ideas and better 
efficiencies.

• Unwavering commitment to build long-
term relationships with ingenuity, trust 
and continuous improvement.

It’s what we strive for and work to 
deliver… a mutual benefit.

Excellence and nothing less.

Founded in 1976, SABIC is today the first public, 
global multinational enterprise headquartered 
in the Middle East. Our products range from 
bulk commodity chemicals to highly engineered 
plastics for demanding applications. We are a 
leading producer of polyethylene, polypropylene, 
glycols, methanol and fertilizers and the world’s 
third largest polyolefin producer.

SABIC’s offerings include Chemicals, Polymers, Specialties, Agri-
nutrients and metals. In Saudi Arabia, the netherlands, Spain, 
the USA, India, China and Japan, our dedicated Technology 
& Innovation centers research ways to meet our customers’ 
needs with excellence.
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SABIC recognizes the global customer demand 
for ever-smaller electronic devices with highly 
sophisticated functionality, and also acknowledges 
the engineering challenges involved to create 
them. Today's electronics can generate 
strong electromagnetic noise that can affect 
electromagnetic compatibility (EMC) and as a result, 
impact device performance. 

lnP FArADEx compounds from SABIC are a potential solution 
to resolve electromagnetic interference (EMI) and electrostatic 
discharge (ESD) challenges that impact the performance of 
today's electronics. 

COnTEnTS

lnP FArADEx 
COMPOUnDS
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An ExCELLEnT ChOICE 
FOr EMI ShIElDIng
lnP FArADEx compounds from SABIC are conductive 
thermoplastic materials with properties that can 
save processing steps, permit exceptional design 
freedom for complex device geometries, and 
provide the optimum level of shielding for sensitive 
electronics.

WhErE DOES EMI COME FrOM?
Ever since Marconi raised the first radio 
antenna, the broadcasted electrical 
noise from lightning storms could be 
heard. This phenomenon is known 
as radio frequency interference (rFI). 
Today’s frequencies at which electronic 
equipment operates are much higher, 
typically in the range of 30 Mhz to 
10 ghz. Electromagnetic Interference 
(EMI) is the newer term for the 
undesired negative effects caused by 
electromagnetic radiation.

EMI occurs when the electromagnetic 
field or transmission of one device 
disrupts, impedes or degrades the 
operation of another electronic device. 

The total shielding effectiveness 
performance of lnP FArADEx 
compound results from the 
combination of reflected and 
absorbed electromagnetic energy.re-reflected wave (B)

atTransmitted 
wave

reflected wave (r)

ai Incident wave

shIeLdINg eFFectIveNess (se) = a + r + B

Electromagnetic disturbances can be 
conducted or radiated and originate 
from low or high frequency sources in 
the circuits, components and wires of 
electronic equipment.

The skyrocketing use and ever 
increasing portability of electronics 
has brought these devices even closer 
to one another, aggravating the 
issue. moreover, as devices become 
smaller, faster and more complex, their 
sensitivity increases, making them 
more vulnerable to interference. not 
surprisingly, regulatory standards have 
become more stringent, increasing 
the challenge faced by electronics, 
packaging and compliance engineers.
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APPlICATIOnS
•  healthcare diagnostic and monitoring 

equipment
•  Industrial test and measurement 

equipment
•  Telecommunication infrastructure 

devices
•  Wireless communication asset 

tracking devices
•  Security including products, like 

Closed Circuit TV cameras
•  Consumer electronics, e.g. digital 

cameras
•  Business equipment, including 

network routers/servers
•  Defense electronics, e.g. radio and 

navigation systems 
•  Automotive electronics, various 

electronics modules and car 
infotainment

To create housings for asset tracking 
devices, a US-based manufacturer had 
long used fire-retardant PC with copper/
nickel metallization for EMI shielding. 
The OEM requirements were typical for 
this sort of device
•  EMI shielding to meet EMC 

requirements of FCC part 15 Class B
•  low temperature ductility
•  Ul 94 v-0 Fr
•  low surface resistivity

To improve the customer’s bottom 
line, SABIC suggested lnP FArADEx 
DS0036IP compound a one-shot 
shielding solution with up to 40dB of 
shielding effectiveness. This product, 
built on LExAn™ ExL resin, offers 
exceptional low-temperature impact. 
This grade not only fit the molder’s 
existing tooling, but also eliminated the 
metallization step – reducing enclosure 
costs. In addition, the grade’s non-
brominated, non-chlorinated flame 
retardant system technology opened up 
access to Eu markets.

The shielding properties of lnP FArADEx compounds make them an excellent choice 
for sensitive applications where high performance is a must.
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The optimally dispersed conductive 
fibers in the polymer matrix form a 
mesh that, through its bulk electrical 
conductivity, creates a Faraday Cage 
effect and provides EMI shielding 
performance. In many applications, a 
welcome side effect is the low surface 
resistivity achieved with lnP FArADEx 
compounds providing excellent 
protection against electrical discharge 
(ESD).

That performance comes with the 
principal advantages that set lnP 
FArADEx compounds apart.

•  DESIgn FrEEDOM
  The complex geometries of many 

devices require materials with 
optimal moldability. lnP FArADEx 
compounds work efficiently with 
injection molding equipment, filling 
even small seams and openings in a 
way metal cannot match. This design 
freedom gives opportunities for 
further component integration/part 
consolidation in a mass production 
environment.

•  lIghT WEIghT
  Shielding components made from 

lnP FArADEx compounds are 
typically 40-70% lighter than their 
metal counterparts. 

•  COST SAVIngS
  By eliminating processing steps, 

which are essential to other 
shielding approaches, lnP FArADEx 
compounds streamline your 
operations, potentially generating 
cost savings.

lnP FArADEx compounds’ low volumetric loading of conductive 
filler results in near isotropic shrinkage properties very similar to 
the base thermoplastic the compounds are based on.
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•  EASE OF PrOCESSIng
  no electroplating, painting or 

metallization is required to create 
the shielding effect. This not only 
eliminates certain traditional 
challenges, like the difficulty of 
coating some thermoplastics, but also 
brings parts made from lnP FArADEx 
compounds in compliance with 
stringent environmental requirements 
covering recyclability and disposal.

•  COlOrABIlITy
  lnP FArADEx compounds can be 

custom-colored, thus secondary 
finishing steps can be eliminated. 
lnP FArADEx compounds come 
fully compounded and pre-colored 
in a broad range of base polymers, 
enhancing their versatility – and your 
design freedom – even further.
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The use of lnP FArADEx compounds helped eliminate 
the need for metallization as in this housing.

With their conductive fillers, lnP FArADEx 
compounds from SABIC need no secondary 
operations to deliver electromagnetic shielding 
performance. however, other operations may be 
necessary to add aesthetic value or complete the 
manufacture of your end product.

SECOnDAry 
OPErATIOnS
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PAInTIng TESTS

TEST ITEmS TEST METhOD STD SPECIFICATIOn SILVER BLACk

Adhesion Cross-cut with 1 mm x 
1 mm grid, 3M tape, 
45° pulling angle

no paint peeled off in 
grid

Pass Pass

Ethanol rub 50 Cycles @ 500 g 
loading

moderate deterioration/ 
discoloration/staining of 
surface

Pass Pass

Wipe 
resistance

100 Cycles @ 1000 
g loading, EF74 great 
wall eraser

moderate deterioration/ 
discoloration/staining of 
surface

Pass Pass

hardness 2h Pencil, 765 g fixed 
load on pencil 1 cm/s

no mark and scratch on 
the surface

2h 2h

lnP FArADEx compound products can 
be used with a variety of conventional 
plastics joining methods, including
• Ultrasonic welding
• hot staking
• Adhesive bonding
•  Mechanical assembly (including snap 

fits and mechanical fasteners)
• laser ablation

you can take advantage of these joining 
methods to improve their design for 
assembly and/or disassembly. For more 
details on these joining methods, see 
the SABIC Engineering Thermoplastics 
Design guide.

lnP FArADEx nS0031 
compound 15-20mm Silver

lnP FArADEx nS0031 
compound 15-20mm Black
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Design assistance from the start is one of the 
offerings of SABIC to its customers, and can help to 
accurately portray how lnP FArADEx compounds 
can operate in a customer's application.  Use the 
following guidelines to resolve these challenges and 
to make the most of what lnP FArADEx compounds 
offer.

JOInT DESIgn
Ideally, joints should maintain electrical 
continuity to avoid acting as “slot 
antenna” that leak electromagnetic 
radiation. Unfortunately, the resin 
rich surface is reducing the electrical 
conductivity across the joint. To 
minimize this “slot antenna” effect, 
using a tongue-in-groove, or lap joint 
design should be used. Such designs 
increase the joint surface area and 
contact pressure, improving electrical 
continuity across the joint and reducing 
the capacity impedance. Overlap length 
of 1.5 to 2.5 x wall thickness should be 
sufficient.

An environmentally responsible method 
to improve the electrical contact 
between joining surfaces is laser 
ablation. This technique brings stainless 
steel fibers to the surface based on 
evaporation of the resin rich skin on 
a molded part, using high intensity, 
nanosecond laser pulses.

Butt joint Tongue-in-
groove joint

Overlap joint

not recommended Recommended

narrow short, deep slots are better than long wide 
shallow slots. more small holes are preferred over a few 
large ones.

DESIgn 
COnSIDErATIOnS

APErTUrE DESIgn
The size of vent and access holes has 
substantial impact on electromagnetic 
radiation leakage. narrow, short, deep 
slots deliver better performance than 
long, wide, shallow slots. Provided the 
electromagnetic field direction is known 
the slots are best placed perpendicular. 
Similarly, the use of many smaller holes 
minimizes the disruption of induced 
current flows in the shield, and reduces 
escape and ingress of electromagnetic 
waves better than a large hole of the 
same area. Typical sizes are in the range 
below λ/6 (λ = wavelength).





12 

SABIC's lnP FArADEx compounds can be processed 
using standard injection molding equipment with 
conventional screw and nozzle design. The key to 
processing lnP FArADEx compound products is 
to minimize fiber attrition while maximizing the 
uniform dispersion of the fibers during plasticizing, 
filling and forming.

ExAMPlE OF OPTIMIzED 
PrOCESSIng

ExAMPlES OF SUB-
OPTIMIzED PrOCESSIng

BAD ArEA

BAD ArEA

near injection area

Far from injection area

This is key to creating the Faraday cage 
effect and critical to achieving the bulk 
conductivity essential for optimum 
shielding effectiveness. The following 
equipment guidelines and processing 
conditions will yield the best results
•  Use a general purpose screw with a 

compression ratio at a maximum of 
2.5:1.

•  Use a “free flow” screw tip to reduce 
fiber breakage.

•  Do not use mixing screws.
•  remove hopper magnets, which 

could disrupt pellet flow and feed.
•  Use lower back pressure; less than 

or equal to 50 psi/344 kPa and 
low screw rotation during recovery, 
typically between 30 and 60 rpm.

•  A shot size between 40 to 70 % of the 
barrel capacity is recommended to 
ensure an optimal residence time.

•  Use higher melt temperature 
minimizing viscosity, while optimizing 
fiber attrition and improving surface 
finish.

•  In addition a slow to medium 
injection speed will minimize shear 
and therefore fiber breakage. 
For optimized fiber distribution 
throughout the part consider to use 
stepped injection profile.

•  Mold temperatures are preferably 
set relatively high to minimize shear 
between melt and cavity and improve 
surface appearance.

PrOCESSIng 
gUIDElInES

Tmelt Pback

Tmelt

Tmelt

Vcirc

gate

FArADEx DS0036I
SE = Shielding effectiveness per ASTM D4935 
Tmelt = Stock melt temperature °C 
Pback = Back pressure in bars 
vcirc - Screw speed in m/s 
gate = gate diameter in mm

SE

SE

SE
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sPrues, ruNNers, gatINg
Best practices to minimize fiber attrition 
are seen when sprue bushings and 
full round tool runner systems with 
generous dimensions and no sharp 
corners are used. This will also help to 
minimize pressure drop through the 
gating systems, provided low shear 
gating systems are considered. For lnP 
FArADEx compounds we advise the use 
of minimum 1.8 mm gate openings; 
pinpoint gating is because of high shear 
forces during filling not recommended. 

hot runner systems can be used, 
provided they are externally heated 
with open nozzles, or equipped with 
needle shut-off valves. Torpedo-shaped 
hot runners should not be used in 
combination with lnP FArADEx, as 
fiber attrition will be very high and EMI 
shielding effectiveness will suffer.

For specific recommendations on gating 
designs and sizing, please contact your 
local SABIC Technical Service Engineer.

regrINd usage
Although lnP FArADEx compounds 
can be recycled and reprocessed, care 
must be taken when incorporating 
regrind. Sprue regrind can be used to 
a level of 5 %. larger quantities will 
lead to reducing shielding effectiveness 
in the molded parts, due to too high 
fiber attrition resulting from additional 
stainless steel fiber breakage during 
reprocessing step. 

Customers should always conduct 
their individual, application related 
regrind studies to confirm EMI shielding 
performance.

tooL materIaLs
generally for engineering resins and lnP 
FArADEx compounds a hardened tool 
steel, like 1.2344/1.2738, or h-13, is 
recommended. 

The effect of stainless steel fibers on 
tool wear is minimal, similar to the 
unfilled base polymer. E.g. glass fibers 
are found more abrasive than stainless 
steel fibers. 

The hardness for stainless steel is 
approximately 4.4 Mohs. Typical 
hardness of many other fillers and 
additives used in thermoplastic 
compounds is in the range of 3.5 to 
5.5 Mohs. The volumetric loading of 
stainless steel fibers in lnP FArADEx 
compounds is low. Additionally the very 
high aspect ratio of the stainless steel 
fibers ensures there are fewer abrasive 
fiber ends present in the compound. 

Predictive wear results of lnP FArADEx 
compounds versus other reinforced 
and unfilled thermoplastic materials are 
shown in the table below. Processing 
stainless steel fiber filled compounds 
does not result in significant wear on 
tooling, or molding equipment.
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The standards require performance in 
three ways
1.  Emission standards, which define 

maximum levels for each device 
category

2.  Immunity standards, which define 
performance requirements for 
products when exposed to EMI

3.  ESD/ETF standards which define 
performance regarding Electrical 
Fast Transients (EFT)/Electro Static 
Discharge (ESD)

While the United States (Federal 
Communications Commission (FCC)) 
and European Union (IEC, CISPr) have 
their own emission and immunity 
standards, the World Trade Organization 
has obliged member countries to adopt 
international standards, wherever 
possible. 

ElECTrOMAgnETIC COMPATIBIlITy (EMC) IS 
ThE SUBJECT OF nUMErOUS STAnDArDS, BOTh 
nATIOnAl AnD InTErnATIOnAl. 

rEgUlATOry 
COMPlIAnCE

In EMC, these standards come primarily 
from the International Electrotechnical 
Commission (IEC) and the International 
Special Committee on Radio 
Interference (CISPr). IEC standards 
include
•  IEC 61000-1 – Introduction, terms 

and conditions 
•  IEC 61000-2 – Classification of 

electromagnetic environments 
•  IEC 61000-3 – limits and disturbance 

levels 
•  IEC 61000-4 – Testing and 

measurement techniques 
•  IEC 61000-5 – Installation and 

mitigation guidelines 
• IEC 61000-6 – generic standards

Efforts continue to harmonize and/or 
adopt international standards, as current  
standards share similarities but are not 
100% equivalent. 
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DEvICE CATEgOry uSA1 EUrOPEAn UnIOn1

ISM equipment2 FCC CFr 47 Part 18 En 55011/CISPr 11

Vehicles SAE J551-23 En 55012/CISPr 12

Radio and TV receivers FCC CFr 47 Part 15 En 55013/CISPr 13

household appliances En 55014/CISPr 14

Luminaries En 55015/CISPr 15

ITE equipment FCC CFr 47 Part 15 En 55022/CISPr 22

FCC-B limit at 3M

Frequency (Mhz)
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A COMPArISOn OF EMISSIOn lIMITS FOr FCC rEgUlATED 
ASSEMBlED DIgITAl DEvICES 
(i.e., ISM, radio and Tv receivers class B devices, ITE class A devices)

A SUMMAry OF DEvICE ClASSIFICATIOnS AnD ThEIr APPlICABlE ElECTrOMAgnETIC 
COMPATIBIlITy (EMC) STAnDArDS In ThE U.S.A. AnD EU
1)  European and U.S. standards share similarities, though they are not equivalent.
2)  The FDA and their Center for Devices and radiological health (CDhr) encourage 

device manufacturers to use IEC 60601-1-2 (medical equipment, electromagnetic 
compatibility requirements and tests) as their EMC standard, which includes limits 
for both emission and immunity.

3)  SAE standards are self imposed by the Automotive Industry through agreement with 
the FCC.

FCC REguLATIOnS
The Federal Communications Commission (FCC) has its own set of EMC standards. 
Under these standards, a digital device is defined as an “unintentional radiator that 
generates and uses digital timing signals operating at > 9Khz.” 

These are categorized in two classes
•  Class A, for industrial and commercial (central office) equipment (allowing for EMC 

testing at 10 meters)
•  Class B, for use anywhere, especially residential environments (testing at 3 meters)

FCC-A limit at 10M
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network analyzer

Transmission portReflection port
Sample

Transmitted wave

Sample

Incident wave

Reflected wave

ShIElDIng EFFECTIvEnESS 
TEST METhODS

Such EMC test provides evidence that your product complies with the relevant EMC 
regulations and directives. Testing also highlights potential issues, preferably already 
during the development phase, thus allowing to fix the problem before production.

Completed products shall be tested on performance and reliability in an anechoic 
chamber. Specialized agencies can provide the necessary testing and evaluation 
services, when EMC testing capability is not part of your organization.

Other test methods may be more accessible and may also be a tool for your quality 
control needs.

ASTM D4935
STAnDArD TEST METhOD FOr MEASUrIng ThE ElECTrOMAgnETIC ShIElDIng 
EFFECTIvEnESS OF PlAnAr MATErIAlS
Although no longer actively maintained, ASTM D4935 is a sound standard for far field 
shielding effectiveness testing and shows good precision, accuracy and reproducibility. 
This method is well suited for heterogeneous materials and reports SE of a material 
in a planar configuration, exposed to a far field electromagnetic wave. Typically, 
measurements are taken over a frequency range of 30Mhz.–1.5ghz. This method is 
suitable for various materials and is useful for product development and evaluating the 
performance of different shield materials and different shield thicknesses. 

During the application development phase 
EMC testing is needed to identify the sources 
of electromagnetic energy emitted from an 
electronic device in an effort to reduce potential 
interference to other equipment, as well as 
determine the susceptibility of the equipment 
from electromagnetic energy emitted from other 
sources nearby.



 17

A two-probe method that determines the “Square resistance” (rs) of a sample by 
generating an h-field and measuring the attenuated h-field with the receiving antenna 
(see figure). The induced current in the sample is a direct measure of rs. 

Knowing rs, Shielding Effectiveness (under far field conditions, i.e., shield > l/2π from 
source) can be calculated SE = 20*log (1+188.5/rs)

Source antenna

receiving antenna

generated

received

KEy BEnEFITS
•  Method is non-destructive 
•  The measurement is fast (15 sec.) and 

requires no sample preparation
•  Eddy-Current Method shows good 

correlation with standardized method 
(ASTM D4935)

•  Method does not require flat surfaces, 
so it is suitable for application testing

•  Equipment is mobile, so it can be 
used at injection molding trials

•  An effective way to monitor Shielding 
Effectiveness as a quality assurance 
tool or for application development

EDDy-CUrrEnT METhOD

TEST METhODS FOr ESD PrOTECTIOn
Surface resistivity (IEC 93, ASTM D257, 
ASTM D4496)
•  Measures of the ability to conduct an 

electrical current across a surface 
•  Typical performance Sr < 1012 Ω/sq 

Static decay (IEC 61000-4-2, 
FTMS101B, Mil-B-81750B)
•  Measure of the ability to discharge a 

specified electro static load
•  Typical requirement is bleed-off time 

from 5000v to 0v in less than 2 
seconds at 23°C and 15% rh (relative 
humidity)
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SABIC has made sustainability a central aspect of its 
business strategy, with two key focus areas. 

“We commend SABIC for its proactive 
efforts to provide new alternatives to 
traditional materials across the spectrum 
of sustainability. The key to this initiative 
is the verification of environmental 
benefits using established standards 
and rigorous validation and testing 
processes. Our work in independently 
evaluating SABIC’s materials helps 
ensure that they fulfill their eco claims 
and deliver proven, measurable value to 
customers.” 

Truman Semans, Principal, greenOrder 

COMMITTED TO
SUSTAInABIlITy

First, SABIC is focused on continuously 
reducing the intensity of our global 
operational footprint, including reducing 
carbon intensity, improving energy 
and water use, and increasing material 
efficiency – benefits that also ultimately 
flow to our customers. 

To this end, SABIC embraces 
Responsible Care®, the chemical 
industry’s global voluntary initiative to 
continuously improve safety, health, 
and environmental performance, as 
a framework for sustainability. We are 
building upon our strong management 
systems and history of responsible 
manufacturing to create an even safer, 
cleaner environment.

Second, our sustainability program 
focuses on the marketplace, where we 
are committed to sharing our expertise 
and working even more closely with 
our customers to develop products, 
applications and solutions that respond 
to their sustainability needs. Our 
product portfolio, coupled with our 
technological expertise and history of 
innovation, gives us the opportunity 
to develop materials that can help 
our customers tackle a wide variety of 
environmental issues. 
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The Sustainability Solutions portfolio 
makes it easy for customers to identify, 
evaluate and select the right SABIC 
materials. This portfolio encompasses 
five broad categories that address 
today’s most important environmental 
initiatives:

• Post-consumer recycled (PCr) content 
• Automotive weight-out 
• Advanced flame retardance 
• Energy efficiency 
• Bio-based materials

SUSTAInABIlITy SOlUTIOnS POrTFOlIO

Products and applications in the 
SABIC Sustainability Solutions portfolio 
are validated in two potential ways: 
either they meet one or more widely 
recognized third-party sustainability 
standards, or their environmental 
benefits relative to incumbent 
technologies have been verified using 
the company’s new Sustainable Product 
Scorecard.

For a significant number of products 
in the portfolio, there are third-party 
standards defining sustainability 
features, such as halogen-free flame 
retardance or post-consumer recycled 
content. 

For a number of other solutions, such 
as automotive lightweight design or 
footprint reductions, there are no 
widely recognized industry or third-
party standards defining sustainability. 
For these solutions, it is necessary 
to verify the environmental benefits 
over incumbent alternatives using life 
Cycle Assessment (lCA) methods for 
estimating the environmental footprint 
of products and processes. SABIC 
incorporated these LCA methods into 
its new Sustainable Product Scorecard 
to ensure that the verification process is 
done in a rigorous and credible way.

vAlIDATIng SUSTAInABIlITy ClAIMS

The properties, performance and/or 
content of these materials can make 
a significant contribution to reduced 
environmental impact, from lowering 
carbon emissions to maximizing use of 
the earth’s limited resources. 

To support our customers’ 
environmental objectives, SABIC 
plans to expand the Sustainability 
Solutions portfolio as we innovate 
in new technologies, improve our 
manufacturing processes and develop 
a deeper understanding of how our 
products and their uses contribute to 
sustainability.

This scorecard has two components:

•  lIFE CyClE ASSESSMEnT 
  lCA and life Cycle Inventory (lCI) 

methodologies, based on the ISO 
14040 and ISO 14044 standards, 
are used to build the first component 
of the scorecard. The carbon and 
energy footprints of the products or 
applications are estimated across the 
life cycle. The results of the assessment 
are summarized in the Environmental 
Product Datasheet.

•  grEEn ChEMISTry SCrEEn (gCS) 
  This component of the scorecard 

guides the assessment of the chemical 
composition of the product, including 
impurities, byproducts and catalysts, 
against well-established toxicological, 
regulatory and industry standard 
criteria.

The output of the scorecard is 
used to develop well-substantiated 
environmental claims that undergo 
third-party verification. These 
validated claims enable our customers 
to differentiate their products 
and showcase the results of their 
sustainability efforts. 
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SABIC is dedicated to global sustainability initiatives 
and working with customers to help resolve tough 
environmental challenges. 

SABIC develops and manufactures thermoplastics 
that meet global standards for production and 
recyclability. Key focus areas are the requirements 
of halogen-free parts, helping to reduce 
environmentally harmful substances and emissions, 
conserving water resources and promoting energy 
efficiency. 

SUSTAInABlE STAnDArDS 
FOr ElECTrOnIC DEvICES
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Environmental standards for electronic 
devices are covered under two broad 
standards:

rESTrICTIOn OF hAzArDOUS 
SUBSTAnCES (rOhS)
This EU legislation requires the 
elimination of lead, cadmium, mercury, 
hexavalent chromium, polybrominated 
biphenyl (PBB) and certain 
polybrominated diphenyl ether (PBDE) 
flame retardants. 

WASTE FrOM ElECTrICAl AnD 
ElECTrOnIC EqUIPMEnT (WEEE)
The WEEE standard raises the required 
recycling level for electrical and 
electronic equipment. hardware 
manufacturers are responsible for 
recycling costs at the end of the 
devices’ life.

lnP FArADEx COMPOUnDS 
CAn hElP
All lnP FArADEx compounds are RohS 
compliant, and grades based on non-
brominated, non chlorinated flame 
retardant systems are available.

Furthermore, because lnP FArADEx 
grades are available in precolored 
versions, they can eliminate the need 
for metallization and/or conductive 
paint treatments. lnP FArADEx 
compounds therefore offer OEms the 
potential to eliminate volatile organic 
compounds (vOCs) emitted by these 
coating processes. Such processes have 
shown to negatively impact air quality.

Using lnP FArADEx compounds can 
help manufacturers increase overall 
productivity by eliminating the 
painting/plating step, minimizing 
or eliminating costs from emission-
permitting and disposal fees, all while 
providing an effective EMI shielding 
solution. At the end of their life cycle, 
they can be recycled without the need 
to have paints or plating removed.

Designing this electronic housing to 
be made from lnP FArADEx nS0031 
compound allowed the OEm to 
address their EMC requirements while 
eliminating a costly, time consuming 
and environmentally unfriendly multi-
step metallization coating process. 
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lnP FArADEx COMPOUnDS:
EnvIrOnMEnTAl PrODUCT 
DEClArATIOn
lnP FArADEx COMPOUnD vErSUS COnDUCTIvE 
COATED PC/ABS rESIn

PrOCESS ElIMInATIOn
lnP FArADEx compounds deliver similar 
performance without the need of a 
secondary, conductive painting process, 
which is required when using a standard 
PC/ABS resin. This eliminates associated 
volatile organic compound (vOC) 
emissions and permit fees, and increases 
overall productivity.

gREEnhOuSE gAS EmISSIOnS
On a component basis, lnP FArADEx 
compounds have significantly lower 
ghg emissions compared to conductive 
painted PC/ABS resin over the full 
product life.

A PCB enclosure made from lnP 
FArADEx compounds has a greenhouse 
gas footprint of 4.0 kg during its 
sourcing, manufacturing, fabrication, 
use and disposal versus 5.1 kg for one 
made from conductive painted PC/ABS 
resin, resulting in a 21% lower impact. 
Making 200,000 PCB enclosures with 
lnP FArADEx compounds instead 
of conductive painted PC/ABS resin 
could avoid as much ghg as would be 
absorbed annually by a UK forest the size 
of 117 soccer fields.

EnErgy EFFICIEnCy
On a component basis, lnP FArADEx 
compounds have a significantly 
lower energy footprint compared to 
conductive painted PC/ABS resins over 
the full product life.

A PCB enclosure made from lnP 
FArADEx compounds consumes 72 
MJ of energy during its sourcing, 
manufacturing, fabrication, use and 
disposal versus 116 mJ for one made 
from conductive painted PC/ABS 
resin, resulting in a 38% lower impact. 
Making 200,000 PCB enclosures with 
lnP FArADEx compounds instead of 
conductive painted PC/ABS resin could 
save enough energy to power 708 
European homes for a year.

vErIFIED EnvIrOnMEnTAl PErFOrMAnCE2 lnP FArADEx COMPOUnD  
vS. COnDUCTIvE COATED PC/ABS4

greenhouse gas (ghg) emissions reduction/ 
PCB enclosure ~21%

Total energy demand/PCB enclosure ~38%

CrADlE TO EnD-OF-lIFE DATA1

The following benefits are applicable to lnP FArADEx compound versus conductive 
coated PC/ABS resin:

Conductive coated 
PC/ABS enclosure

lnP FArADEx 
compound enclosure
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Conductive coated 
PC/ABS resin

lnP FArADEx 
compound

Conductive coated 
PC/ABS resin

lnP FArADEx 
compound

CrADlE TO EnD-OF-lIFE PhASE 
gREEnhOuSE gAS EmISSIOnS

CrADlE TO EnD-OF-lIFE PhASE  
TOTAl EnErgy DEMAnD



 23

lOWEr COMPOnEnT COSTS
lnP FArADEx compounds are capable 
of meeting electronics compatibility 
regulations and part design 
requirements, while reducing the 
overall weight by up to 50% compared 
to aluminum alloys used in typical 
automotive electronics enclosure 
applications. The lower mass and system 
costs of lnP FArADEx compounds may 
contribute to total cost savings.

gREEnhOuSE gAS EmISSIOnS
On a component basis, lnP FArADEx 
compounds have significantly lower 
ghg emissions compared to aluminum 
alloy over the full product life.

During its sourcing, manufacturing, 
fabrication, use and disposal, an 
aluminum alloy PCB enclosure 
has a ghg footprint of 7.6 kg. In 
comparison, a similar PCB enclosure 
made from lnP FArADEx compounds 
has a ghg footprint of 4.0 kg – a 
47% lower impact. Making 200,000 
PCB enclosures5 with lnP FArADEx 
compounds instead of aluminum 
could avoid as much ghg as would be 
absorbed annually by a UK forest the 
size of 384 soccer fields.6

EnErgy EFFICIEnCy
On a component basis, lnP FArADEx 
compounds have a significantly lower 
energy footprint to aluminum alloy over 
the full product life.

A typical PCB enclosure made from 
lnP FArADEx compound consumes 
72 MJ of energy during its sourcing, 
manufacturing, fabrication, use and 
disposal versus 135 MJ for one made 
from aluminum alloy, which results in 
a 46% lower impact. Making 200,000 
PCB enclosures with lnP FArADEx resin 
instead of aluminum could save enough 
energy to power 1,014 European 
homes7 for a year.

grEEn ChEMISTry
lnP FArADEx compounds are designed 
to comply with the rohS Directive 
(2002/95/EC), the Joint Industry guide 
and the IEC “halogen-free” standard (IEC 
61249-2-21), and eco-labels such as 
Ecoflower, TCO, Blue Angel and nordic 
Swan. In addition, its formulation does 
not include any of the substances of 
very high concern as specified under the 
rEACh regulation (EC 1907/2006) as 
verified on Oct 31, 2011.

REFEREnCES
SABIC collaborates with greenOrder, 
a leading sustainability consulting 
firm, to provide third-party technical 
analysis and verification of Sustainability 
Solutions benefit claims.

vErIFIED EnvIrOnMEnTAl PErFOrMAnCE2 lnP FArADEx COMPOUnD  
vS. DIECAST AlUMInUM3

greenhouse gas (ghg) emissions reduction/ 
PCB enclosure ~47%

Total energy demand/PCB enclosure ~46%

CrADlE TO EnD-OF-lIFE DATA1

lnP FArADEx COMPOUnD vErSUS DIECAST 
AlUMInUM AllOy

The following benefits are applicable to lnP FArADEx compound versus aluminum alloy.
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Diecast 
aluminum

lnP FArADEx 
compound

Diecast 
aluminum

lnP FArADEx 
compound

CrADlE TO EnD-OF-lIFE PhASE 
gREEnhOuSE gAS EmISSIOnS

CrADlE TO EnD-OF-lIFE PhASE  
TOTAl EnErgy DEMAnD

1 Includes raw material extraction, manufacturing, fabrication, use and end-of-life stages
2 Based on the Internal life Cycle Assessment data; see claims for greater details
3 Based on Ecoinvent database
4  PC, ABS life cycle data was taken from Ecoprofiles of the European Plastics Industry, www.plasticseurope.org/plastics-

sustainability/eco-profiles
5 Based on resin volume of 75MT/year
6  Average CO2 emissions absorbed by 1 hectare of UK forest is equal to 3800 kg

source: Cannell et al., Climate Change, vol. 42, number 3, pp 505-530, 1999
7  Average residential power usage in the EU (year) is equal to 3500 kwh/year, www.energy.eu – Europe’s Energy Portal; gas 

& Electricity: Domestic
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Behind each lnP FArADEx compound stands the 
extensive product and application support for 
which SABIC is well known. By optimizing the 
use of materials for your specific applications, 
this support can help you achieve even greater 
design flexibility and cost savings, and improve 
time to market with differentiated product 
solutions. 

gLOBAL
SUPPOrT

SABIC's Polymer Processing 
Development Center (PPDC) in 
Pittsfield, MA USA is one of the largest 
engineering research and development 
centers in the world and part of a 
global network of Technology and 
Innovation (T&I) Centers for SABIC. 

The PPDC offers a range of services, 
from prototype development 
to secondary operations to help 
customers validate parts designs 
on production-scale equipment. In 
addition, SABIC's global T&I Centers 
offer anechoic chambers for EmC test 
and measurement capabilities, where 
materials and devices can be tested for 
compliance to EmC standards such as 
CISPr and FCC.

Available resources include:
•  EMC test and measurement to 

support product and application 
development and compliance testing

•  Performance testing for mechanical, 
thermal and dimensional stability

•  Computer-aided engineering support
•  Environmental simulation, including 

weathering tests and heat aging
•  regional application development 

and technical support
•  Industrial design and concept 

development
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COnDITIOnS OF SAlE, WhICh ArE AvAIlABlE UPOn rEqUEST.  InFOrMATIOn AnD rECOMMEnDATIOnS 
COnTAInED In ThIS DOCUMEnT ArE gIvEn In gOOD FAITh.  hOWEvEr, SEllEr MAKES nO ExPrESS 
Or IMPlIED rEPrESEnTATIOn, WArrAnTy Or gUArAnTEE (i) ThAT Any rESUlTS DESCrIBED In ThIS 
DOCUMEnT WIll BE OBTAInED UnDEr EnD-USE COnDITIOnS, Or (ii) AS TO ThE EFFECTIvEnESS Or 
SAFETy OF Any DESIgn Or APPlICATIOn InCOrPOrATIng SEllEr’S MATErIAlS, PrODUCTS, SErvICES Or 
rECOMMEnDATIOnS.  UnlESS OThErWISE PrOvIDED In SEllEr’S STAnDArD COnDITIOnS OF SAlE, SEllEr 
ShAll nOT BE rESPOnSIBlE FOr Any lOSS rESUlTIng FrOM Any USE OF ITS MATErIAlS, PrODUCTS, 
SErvICES Or rECOMMEnDATIOnS DESCrIBED In ThIS DOCUMEnT.  Each user is responsible for making its 
own determination as to the suitability of Seller’s materials, products, services or recommendations for the 
user’s particular use through appropriate end-use and other testing and analysis.  nothing in any document 
or oral statement shall be deemed to alter or waive any provision of Seller’s Standard Conditions of Sale 
or this Disclaimer, unless it is specifically agreed to in a writing signed by Seller.  Statements by Seller 
concerning a possible use of any material, product, service or design do not, are not intended to, and 
should not be construed to grant any license under any patent or other intellectual property right of Seller 
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any patent or other intellectual property right.
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