PF6212AA and KJ processing guide

INEOS Polyolefins’ metallocene LLDPE products, PF6212AA & PF6212K], are at the forefront
of PE designed for film applications. They offer leading extrusion performance together with
enhanced end product properties. To maximize the benefits of these products alterations to

traditional extrusion settings should be considered.

Extrusion temperatures

The temperature profile normally used for Ziegler LLDPE blown film resins (MI ca. 1g/10min)
can be the same for PF series resins. However, in order to achieve even better mechanical
properties, in some cases we have observed that a higher melt temperature is beneficial. This is due

to a quicker relaxation of long chains at higher temperature leading to less MD orientation.

Therefore we recommend increasing by 10 to 20°C the last extruder zone and head temperatures.

A typical temperature profile will therefore be:

¢ 160°C (first zone) to 195°C (last zone) for the barrel
* 210 °C to 220°C for the head (adaptor) and die

To prevent degradation the increase of die temperature should not exceed 240°C and should be

adapted to the bubble stability which may be adversely affected by too high a temperature.

INEQS Polyolefins



Shear Viscosity (Pa.s)

Processing aid

PF6212 series resins do not normally need addition of PPA, even if they are used pure.
This is due to their special structure which leads to low viscosity during extrusion (strong

shear- thinning behaviour). Significant cost reductions can therefore be achieved (typically
10 to 20€/t of film).
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Nevertheless, if severe extrusion conditions (high output, narrow die gap, high pressure) are
used, it may be necessary to add PPA. If this is the case, typical addition level is 1 to 2%

masterbatch. A higher die temperature as recommended above for extrusion should also help
to avoid the need for PPA.



Melt Strength (cn)

Use of PF6212 series resins pure or in blends

The unique structure of PF6212 series resins (presence of long chain branches) allows for them to

be used pure in a layer if wished.

This brings a lot of advantages compared to a typical blend with 10 to 20% of LDPE:

* Mechanical properties are much higher: typically >2500g dart impact vs. 500g for a 20pm film
with 20% LDPE blended in

* Possibility to down gauge whilst maintaining high mechanical properties. Economical advantages can

be enormous in this case, typically 10% saving (for 50 to 45um film for example)

Blending with LDPE may however still be an advantage when mechanical properties are sufficient.

Optical properties will be (slightly) better and extrusion even easier.

Processability: Melt Strenght vs Pressure at 190°c
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PF6212 properties vs. other mPE

The following spider diagram summarises the advantages of PF6212 series resins when used pure.
The lower motor load and pressure build up due its lower viscosity also allow significant savings
either in terms of energy consumption or higher output. As an example we have achieved 20%

more output on some extruders compared with other gas phase competitive resins.

For the same output, savings on energy are typically from 5 to 10€/t on the film depending on
energy price.
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For further details on any of the information contained in this folder, please contact your local

INEOS Polyolefins Account Manager.

INEOS Polyolefins
Rue de Ransbeek 310
B-1120 Brussels
Belgium

Tel.: +32 2 264 3808
Fax: +32 2 264 3818 WWW.ineos.com

ineospofeu@innovene.com

EXCLUSION OF LIABILITY

The information contained in this brochure, as at the date of publication, is accurate to the best knowledge and belief of INEOS Europe Ltd. and its affiliates (<INEOS») and any further information
or advice provided by INEOS relating to INEOS or third party materials is also given in good faith. INEOS makes no representations or warranties, express or implied, regarding the completeness,
quality or accuracy of this or any other information and any decisions you make based on the information contained in this website or otherwise provided by INEOS, including as to the suitability
or fitness of materials for a particular purpose, are your sole responsibility. The information contained in this website is subject to change, and your INEOS representative will be happy to help in
providing you with the latest version of this information. Please otherwise note that we advise you regularly check the validity of the information you may have already downloaded from our website.

Except as required by mandatory law or as expressly provided in INEOS's standard terms and conditions of sale, INEOS accepts no liability whatsoever arising from the use of information supplied
by this website or otherwise, or from the application, adaptation or processing of the products described herein, the use of other materials in lieu of INEOS materials or the use of INEOS materials
in conjunction with such other materials.

Innovex, Novex, Rigidex, Eltex, Eltex P, Rigidex P, Innovene, INEOS and the breakthrough mark are all trademarks of the INEOS group, used with its permission, and are registered in a number of
countries.



