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Market Analysis PP Extrusion
2004 - 2009

2004 2009

PP Blown film
PP-B|O\II(VI‘I film 120 kto
Cast Film 20k Cast Film
450 kto 540 kto
Thermoforming Fib
; 345 kto ibres Thermoforming
Fibreg 1860 kto

1.684 kto W

BOPP
842 kto

BOPP
950 kto

Total PP Extrusion: 3.371 kto Total PP Extrusion: 3.900 kto

Average Annual Growth Rate Extrusion: +2,87 %

PMRG June 2005
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PP Blown Film represents today around 10%
of the non-oriented PP film market — but is
growing extremely fast

Non-oriented PP Film market 2006 (505 kt) PP Blown Film market 2006 (55 kt)

Labels/ Food
techn. film  packaging

Food
27kt 171 kt 12 kt

Hygienic
10 kt

Stationery Others Medical
109 kt 4 kt 6 kt
Others
20 kt Industrial Techn. film
18 kt 5 kt
Hygienic Pharma
27 kt 27 kt

Lamination  Textile / flowers .
72kt 52kt Growth rates: PP Cast Film: ~ 4% / year

Growth rates: PP Blown Film: > 15% / year
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Benefits of Bormod™ (- high crystalline PP Homo)
Benefits for cast film applications

Main Benefits Water vapour barrier
« stiffness Q
 heat resistance

e water vapour barrier

Haze E-Modulus
* pre-treatment level
— standard PP
— existing high cristallinity PP
®
Bormod ® HD915CF Pretreatment level Heat resistance
(Borstar technology)
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Current Application Advances
Bormod ™ HD915CF

» Food Packaging
For cheese packaging: as heat resistant, high stiff layer
For twist films: as stiff core layer, sometimes as outside coex layer for
metallization

> Label films / paper substitution

For transparent and opaque labels and paper substitution
> Stationery film

For index / register films and the back side of folders

» Hygienic films
As base for the grip closure films / systems
» Generally: Downgauging of many different films (up to 30% possible)
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New Application can be realized with the new PP-
innovations

Bormod™ / Borclear™ Bormod™ / Borclear™ / Borseal™

Twist Film Metallisable BOPP + PP-Cast Film

™
Bormod Bormod™ / Borclear™ / Borseal™

Labels New food + lamination films
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Structure Picture: Random-Heterophasic Co-
polymers (Borsoft™) & Heterophasic Copolymers

Borsoft™

Heterophasic Copolymer
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Borsoft™ — Soft PP-copolymer

Tenacity [J/mm]

20

Sealing initiation

Haze [%] 0 106 temperature [°C]

-30 Softness / modulus [MPa]

Low temperature resistance [°C]

Il Film Heco, 12 mol % C, (Borealis BD212CF)
] Randomcopo, 8 mol % C, (Borealis RD208CF)
[ Borsoft™ SD233CF

All values measured at 50 ym films

0

o

o

o0

©

=< Page 9

292

% g May, 2008

8 A FEST.A CROPAK 2008, Stefan Ortner — Borealis Polyolefine GmbH

SHAPING the FUTURE with PLASTICS



Sterilisable peelable lid/tray
packagings
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Comparison of peel principles
Cohesive and adhesive peel systems

| |
Sea‘ling Sea’Iing
Multi layer film Multi layer film

Core layer ——

Seal-and-peel layer ——

Top layer of a cup or __
container

Break-in of seal layer,
delamination from
carrier layer

Seal layer remains on

I

Cohesive failure of
material within sealing
seam

—— Core layer
— Seal-and-peel layer
__ Top layer of a cup or
container
I
I
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BorPure - the new PP-Randoms for
Cast Film applications

,GLASS ALIKE FILMS EVEN WITH HIGH SOFTNESS*
Economics and Aesthetics

* Orange peel free at highest output rates
« Excellent clarity and gloss on multilayer films
Processability

* Improved sealability due to broadening of the sealing range and
lowering of the sealing initiation temperature

Target markets

 Medical films, soft technical films for automotive and lamination,
special food packaging, used as sealing layer
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BorPure™ RE906CF & RE936CF

Features

» Excellent organoleptics and purity
* Improved optical properties
* Lowe haze after sterilisation

* Fast slip agent migration — excellent winding
behaviour

* Low / No orange peel effect even at high
output rates

Target markets

* Medical film

Food packaging
Lamination film
Advanced stationery
DVD packaging
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New BorPure™ — Innovation boosts optical
properties and processing speed

O BorPure RE936CF
B RD226CF e

Gloss 20°

Blooming 50°C/72h 4-layer clarity

COF (3 days) Film stiffness

Haze after sterilisation Film touahness
121°C/30min Fm ot

Film thickness 50pum
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BorPure™ RE909CF & RE939CF

Features

* Excellent organoleptics and purity
Very low seal initial temperature (SIT)
Broad sealing window

Excellent optical properties

High softness and toughness

Target markets

* Medical film

Food packaging
Lamination film

High quality stationery film
Sealing layer
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New BorPure™ — Innovation boosts optical
properties, sealing performance and toughness

O BorPure RE939CF

Haze

B benchmark

Gloss 20°

Blooming 50°C/72h 4-layer clarity

COF (3 days) Film stiffness

Film toughness

Film thickness 50um
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Soft PP is a global speciality business

290 ktons

Special Niches (e.g. Foam)

Flexible packaging

W&C
Pipe

135 ktons

Special niches (e.g. foam)
Soft touch (MO)
“ Flexible packaging

Medical

Soft touch

Medical

Modifier

Modifier (EA....)

(EA,...)
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Next Borsoft™ generation delivers a new
dimension in softness and high transparency
PP

New Borsoft™ Raheco generation

For combining softness

with highest toughness -
before and after sterilisation
e.g. for medical pouches,
sterilisable food packaging, ...
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A new class of highly transparent, sterilisable and
soft materials will enable new application step

changes

Softness

Extractables Toughness

-

SC3

SC1

-

Haze 50 um after
sterilisation

Toughness after
sterilisation

SC2

Haze 50 pm
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1 Current PP plastomers
|1 New Borsoft™ , Bormed

Step change 1 (SC1)

High toughness after sterilisation

Step change 2 (SC2)

Excellent optical properties before and
after sterilisation

Step change 3 (SC3)

Combination of softness, toughness and
optics with low extractables & high purity
=> new Borstar® PP6 plant and
new, proprietary catalyst
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Market is looking for alternatives to glass and PVC

Main Players Trends Global Market Trend
Glass Bottle o
~ In  the process of being substituted. No | _#
el development. o
W 1995 2002 2005
PVC Pouch Solvin “

Reduction of the product range for medical | =»

Ineos applications (pharmacopeia approved). Healthcare | "«

E

PP-Pouch

is not target market. Environmental pressure.
Norsk Hydro g P

Basell Small, but highest growth rates

Borealis 3 layer and 5 layer films

1995 2002 2005

L =
-
R —
=

e

34
32 1

Mature market, no further development anticipated.

Basell Technological limits reached. Expected to be defensive, 9
Borealis | ©9- by reducing price. In the US, LDPE is no longer | =
material of choice. 2]

1995 2002 2005
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Our solutions approach:

New soft polymer innovation & dedicated
medical grades

For the primary & secondary pouch & tubings

Coextruded film solutions:

Borsoft
PP- Homo Bormed + modification T:;I?(:Z:;noer
PP- Raco BorPure

For the soft middle layer
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Borpact BC918CF — the versatile grade
fulfills unmet market needs

Cast
Film
e Stiff as a PP Homo
Blown * Impact as a PP HECO
Film * Transparency as a PP Random
* Processability as e.g. PS, PE
Thermo
forming

zzzzzz
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erﬁ-Propy.Ie|.1-InterpoI m

The key to high transparency in impact PP
Design of the microstructure
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Borstar® PP - Borpact™ BC918CF
Transparent HECO

Stiffness

New HECO

Properties TF films
Thickness: 300 pm

Borpact™ BC918CF

-
-

Low temperature Clarity
impact resistance

== Borpact™ BC918CF == Stiff HECO == PP HOMO
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PO’s are used in SUP-concepts due to many
reasons and for a broad application scope

Stand-Up Pouch structures with PO'’s:
* Sealing layer
* Improved impact of laminate
* Stiffness of film
* Converting & printing features

* Lower costs - Down gauging or reduction
of layers

* Organoleptics / Reduced migration

* Low package breakage rates
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Property balance optics - mechanics of
PO-blown films with air cooling

Transparent
>
Bormod™
(7]
.2
t
Q
Qo
o
o
= PP-
2 Homo
Qo Borsoft™
o PP-
Blockcopo )\
Matt

Soft/Flexible T Ny ) (815 T3 Stiff

eeeeee
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Mapping the Blown Film properties
of PP compared to PE

productivity down gauging N\ A
IN/VOV oV P:“O
A \
ow 4 vl
PP today
low temperature heat resistance / PP 2004
resistance hot filling

[] PE

INNOVATION 3

display properties conversion

INNOVATION 2

PPPPPP
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Latest and future developments
in PP Blown Film

Innovations Timing

Transparent and stiff Ethylene Propylene Interpolymer
Borpact™ BC918CF

Innov. 1 Q1/07

High brilliant PP sealing grade

Innov. 2 Q4/06
Borclear™ RB709CF

Tough and sterilisable PP-Raheco
Innov. 3 ) 2008
next generation Borsoft™

Long chain branched PP for improved processability
Daploy™ HMS

Innov. 4 Q4/07
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Innovation 1: Borpact™ Ethylene-
Propylene-Interpolymer (EPI) structure

New Borpact™ Ethylene-Propylene
Interpolymer generation

Outstanding property combination:
 superior mechanical properties

* high transparency

 easy tear, linear tear

Main applications: stand up pouches,
labels, ...

gggggg
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Borpact™ Ethylene-Propylene-Interpolymers
lift mechanical and optical properties of

blockcopolymers to a new level

stiffness SC 1

seal toughness
toughness (DDI)
SC3
seal haze
strength SC 2
gloss

SHAPING the FUTURE with PLASTICS

[[] Borpact™ BC918CF

Conv. blockcopolymer

Step change (SC 1)
30% higher stiffness and
toughness at the same time

Step change (SC 2)
Superior optics / clarity
compared to translucent
blockcopolymer

Step change (SC 3)
Higher seal strength



Innovation 2:
Borclear™ products offer a new dimension in
optical brilliance to Blown Film converters

High brilliant
PP Blown Film

grades
sterilisable ' .
transparent highest clarity
high stiffness excellent sealing
Borclear™ RB707CF Borclear™ RB709CF
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High transparent and stiff PP sealing
materials

Borclear™ RB707CF
O Borclear™ RB709CF

S.I.T.
Blend mLLDPE/LDPE

Key advantages step change

_ heat gloss - Excellent optical properties

resistance
* Broad sealing window
* High stiffness
* Good printability
*Very low extractables
/ (n-hexane)

» Good conversion

stiffness haze
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Innovation 3: Next Borsoft™ generation
delivers a new dimension in softness and
toughness in PP Blown Film

New Borsoft™ Raheco properties:

» Softness and highest toughness
before and after sterilisation

 low extractables & high purity

Typical applications:
high quality sterilisable food packaging,
bigger pouches, hygiene films, ...
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Innovation 4: Daploy™ HMS - a new PP
modifier for boosting PP Blown Film
processability

Linear Branched

Standard PP HMS modified PP

SHAPING the FUTURE with PLASTICS
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Long chain branched Daploy™ HMS as
modifier improves processability of PP
distinctively

2D — Daploy™ HMS \¥
5 MFR 3 g/10" 19 o““)“
. AQ“IO 120
20 % 120 X
o
1 Standard iPP 100
1 = anaard |
° 2 MFR03g10 £ °
E 80
=
10 LDPE e
MFR 3 g/10' °
: 40
Extensibility [mm/s] 20
0
0 100 200 300 0

PP-Homo; MFR 3 Daploy™ HMS-Homo * addition

* Daploy™ HMS addition: between 10 to 25%
(depending on base polymer & extrusion line)
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PP Blown Films are increasingly used in

food packaging due to superior clarity,
stiffness & sealing

* High heat resistance * Good sealing Possible
» High stiffness « Good printability example:
o Excellent clarity SEEE Nl
Sealing range [°C] Gloss [%]
mLLDPE mLLDPE
(Density ~ 0.92) (Density ~ 0.92)
Borclear™ Borclear™
RB707CF RB707CF
Borclear™ Borclear™
RB709CF RB709CF
105 110 115 120 125 130 0 60 100
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PP Blown Films are used increasingly in

label films due to high stiffness, optics &
easy punching

PP delivers

e Cost reduction ::as:l'pbllee_
e Stiffness : -
 Good punching label film
- 20-30% thickness .
) * High gloss
reduction vs. PE
Stiffness [MPa] Gloss [%]
B t™ B t™
BCO18CF 1500 BEO18CF 4
HDPE (Densit HDPE (Density
~o.9:;)5|y 1100 ~0955) 5
Borclear™ 950 Borclear™ 60
RB707CF RB707CF
Borclear™ 750 Borclear™ 89
RB709CF RB709CF
0 300 600 900 1200 1500 0 60 100

Measured on 50 pym Blown Film according Borealis standard
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Borealis very broad PP Blown Film product
mix allows converters to cover a broad value-
added application range

Market need / Property Applications

Barrier film, label film,

Highest stiffness, technical film (siliconisation)

heat resistant &

good transparency Stiffness modifier

Good impact, transparency &

Retortable PET food pouch,
stiffness

label film, freezer film

Hygienic film, retort. PET food
pouch, lamination film, freezer
film

Good impact, low temperature
resistance

. . Medical pouch, large size
s LI il 2 pouches (food), hygienic film
Superior optics & sealing at
reasonable stiffness

Food packaging, lamination
film, label film

Processing & stiffness
modifier

Processability and stiffness
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