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he dimensions of
NnNovation

Welcome to Dimensions, our first edition of this customer magazine from the new
LyondellBasell.

Dimensions is dedicated to keeping you informed about the latest developments in
our global polymers portfolios. We want to ensure that we continue to offer you the
products and information that you need to succeed.

When | sat down to write this editorial, | began to ponder that very familiar, some-
times misunderstood term in our industry lexicon — innovation. While it is often used
to describe anything new, in reality it is so much more.

At LyondellBasell, we believe that innovation is not only a new or improved product
or technology, but one that brings value to you, our customers. Value that is designed
to help you achieve your goals.

As you read through this issue, you'll discover LyondellBasell’s recent value-based
innovations. A notable example is the new Clyrell resin selected by Unilever for ice
cream packaging that demonstrates a unique combination of stiffness, clarity, impact
resistance and flowability. Another example is the new Metocene resin that was
selected by Italian textile manufacturer Aquafil for its Dryarn microfiber clothing due
to significant improvements in processability and durability achieved over other PP
and traditional materials. These are just a few examples of the pioneering polyolefin
products we offer.

However, we don't achieve our innovations singularly — they come to life through
the developments of the talented scientists and engineers at LyondellBasell — and by
working in close collaboration with customers to transform these innovations into a
competitive advantage.

The truth is, we can't be successful without you, our customers. It is a team effort.
Your needs for high-performance resins that produce thinner, lighter-weight packag-
ing, more chemical resistant pipes, more durable bumpers, more protective surgical
masks, and tougher landfill liners make us work harder — to expand properties and
performance beyond the ordinary.

We look forward to continuing this journey with you — always with the goal of
addressing your needs for innovation that helps you achieve success.

Mark Mendelson
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A wealth of products
and technology
aligned with increased
integration, manufac-
turing flexibility and
operational excellence
make LyondellBasell
the world’s polymers
powerhouse. We asked
Polymers Division
president Anton

de Vries for his insights
into the new company
and the new
organization he leads.
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Customer-focused,

Innovation-c

rven,

globally strengthened

Anton de Vries — President, Polymers Division

Anton, merging Basell and Lyondell
has created a significantly bigger
and stronger company. Can you
quantify the benefits in global indus-
try terms?

With combined annual revenues of near-
ly $43 billion in 2007, LyondellBasell is a
major petrochemical player — the world
leader in polyolefins, a pioneer in pro-
pylene oxide and a significant producer
of fuels and refined products, including
bio-fuels.

The company is divided into four
separate, global businesses — Polymers,
Chemicals, Fuels and Technology — with
vertically integrated facilities, a broad
product portfolio, manufacturing flexibil-
ity, a superior technology base and a
reputation for operational excellence.
Together, they allow us to deliver excep-
tional value to our customers along the
full length of the petrochemical chain —
from refining through to advanced prod-
uct applications.

How is the Polymers portfolio orga-
nized and what benefits are you
deriving from the merger?

The Polymers Division has four business
units: Polyethylene, Polypropylene, and
two specialty units — Polyolefin Solutions
(POS) and Advanced Polyolefins (APO).
Pre-merger — with the exception of
Basell’s advanced polyolefins activities —
these businesses were organized region-
ally, covering Europe, North America and
the rest of the world. Today, our busi-
nesses are benefiting from much stron-
ger global networks, with an expanded
geographical spread of assets. Our
production base will be further strength-
ened when new plants in the Middle
East come online later this year, and a
new joint venture PP plant in Mexico
starts up by mid-year. We are also adapt-
ing our sales and marketing organiza-
tions to leverage these strengths and to
implement global operating systems.

So your reach is now truly global,
with very strong business capabili-
ties in every region of the world?
Our new Polymers organization reinforces
the regional capabilities of our business
units while also making them more
responsive to the global purchasing and
manufacturing requirements of our more
global customers. We are always look-
ing to optimize collaboration across the
Polymers Division, and also continuously
renewing our products and grades to
expand the application envelopes for our
customers.

The character of the polyolefins
industry has changed. It's increasingly
global. By globalizing the reach of all



our business units, we are better placed
to serve our customers worldwide,
whether in the established markets of
Europe and North America or the fast-
growing markets in Asia Pacific and
South America.

As | mentioned earlier, we have new
capacity coming on stream in the Middle
East, where — by 2009 — we expect
to have access to 2 million tonnes of
polypropylene and polyethylene. For this
reason, we needed to adapt our organi-
zation to ensure that we can smoothly
deliver these new streams to customers
in growth markets.

Can you tell us more about
LyondellBasell’s customer focus in
polymers activities?

Our polypropylene and polyethylene
businesses offer customers different
sales channels to better meet their
unique needs. Along with traditional
sales processes, we have an excellent
online or “no frills” sales channel -
Alastian — for high volume, high qual-
ity products. Our PP and PE grades are
sourced from highly efficient, world-
scale plants around the world.

Our Polyolefins Solutions business
continues to provide highly innovative
or specialty products for pipes, industrial
packaging, fuel tanks, closures, health-
care and wire & cable applications.

Advanced Polyolefins provides a
family of tailored specialty products for
customers primarily in the automotive,
electronic and electrical appliances, film,
and roofing sectors. All of our products
are highly engineered and offer a range
of performance characteristics that
exceed those of traditional polyolefins.
These include superior paint adhesion,
scratch resistance, dimensional stability,
low thermal expansion, good low tem-
perature impact and soft touch. Our
products also provide exceptional cost/
performance balance.

What benefits are you achieving in
polypropylene manufacturing and
development?

We remain the worldwide leader in poly-
propylene manufacturing and develop-
ment, with a total annual PP capacity of
over 7.6 million tonnes, which includes
joint ventures. The significant advantage

of the merger is vertical integration: we
now have access to Lyondell's propyl-
ene which will improve our PP base in
North America. When our new PP plant
in Mexico comes on stream, we will
also be able to supply grades produced
with our latest Spherizone technology
to North and South American custom-
ers. These grades are currently imported
from Europe.

An obvious merger enhancement is
the strengthening of the new
company'’s polyethylene business.
Can you tell us more about this?
We now have a truly global PE business.
Basell was not manufacturing PE in
North America, but Lyondell’s business
was largely focused in that region. So
we're a good fit. We are now in a posi-
tion to further extend the size and

raw materials integration of our North
American business. Lyondell brought
2.5 million tonnes of North American

polyethylene capacity to the merger. Our

total annual PE capacity — including joint
ventures — is now 5.1 million tonnes,
which puts us very close behind the sec
tor leaders.

Polyethylene products previously
produced by Basell in
Europe and imported
by North America —
including some grades
used in pipe and pack-
aging — can now be
manufactured in the
region. Similarly, we can
expand the markets for
complementary Lyondell
products, such as Plexar® tie
layer resins outside North
America. The merger pro-
vides us with additional
polymer research & develop-
ment capabilites, enabling us
to strengthen our ability to
generate innovative grades for
use in new applications.

How are you managing to
stay customer-focused during the
merger process?

The fact that the merged companies’
assets are complementary and not
overlapping is a huge advantage.
We are currently selling over 10

million tonnes of polymers worldwide
each year, so it's essential that any
organizational changes are realized
quickly and smoothly, enabling our
people to stay focused on the customer.
Major restructuring can be very disrup-
tive, but since January 1, when the new
organization was implemented, we

have been able to maintain our external,
customer-facing focus while leveraging
the benefits of integration and globaliza-
tion.
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LyondellBasell's Computer
Aided Engineering
center is breaking new
ground in computer
simulation — and applying
it to a growing

range of products and
processes.

Time (milliseconds) after the impact

Developments & Applications

Fromm modeling
to reality — closing

the gap

The use of finite-element analysis (FEA)
to predict the behavior of components
while they are still at the design stage is
now standard practice in the automotive
sector. The ability to know in advance

if a bumper design will meet crash test
requirements or a dashboard satisfies in-
ternational safety standards, significantly
reduces costly prototyping and allows
manufacturers to get their products to
market more quickly.

This kind of simulation is therefore an
important part of the work of Lyondell-
Basell's CAE European team, located in
Ferrara, Frankfurt and Barcelona. Over the
last five years, the team has carried out
more than 1300 design studies support-
ing customers in the automotive, dom-
estic appliance, consumer and industrial
sectors, including, for example, about
140 different models and variants of cars.

“A high proportion of the cars you
see on the road today contain compo-
nents with designs that have been tested
here,” commented Mario Vitali, CAE team

leader. “We also use FE to carry out mold-
filling analysis for many component designs.
By simulating the way the molten resin
fills the proposed mold design, we

can foresee potential problems and help
to optimize the quality of the finished
products.”

“Recently we've extended our FE
technigues from injection molding to
blow molding. We're now able to simu-
late the manufacture of fuel tanks, for
example, critical components of a car
that are blow molded in high-density
polyethylene.”

Suitcase drop tests

In recent years, the center’s services have
increasingly been called upon by custo-
mers outside the automotive field. A
good example is luggage manufacturer
Samsonite. “Physical robustness is an
important selling point for the Samsonite
brand,” said Mario Vitali. “We therefore
carry out quite a lot of testing of their
new designs.”
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A typical test simulates the fall of a fully
packed suitcase onto a hard surface. The
simulation can indicate if the proposed
design will withstand the impact without
bursting open and, if not, which specific

n

parts will fail.
“The center works closely with

Samsonite’s design engineers and allows
them to shorten their product develop-

ment times,” he commented.

Optimizing appearance with CAE
CAE techniques have also been useful

in optimizing the appearance of exterior

automotive parts — such as door clad-

dings and bumper trim — molded using

a new technique that incorporates

pigments into the resin, giving a metallic

appearance to unpainted parts.

This technique requires special care in
designing the form of the mold and the
injection system because any turbulence

of the resin as it fills the mold may be
visible as flow lines on the surface of the
part.

“We use 3D simulation methods
to visualize the local flow patterns, es-

pecially close to complicated geometric
details like fixing points,” explained Mario

Vitali. “This allows us to optimize the

design and the process to obtain the best

appearance in the final component.”

Serving the customers’ FEA experts
Most of LyondellBasell's customers have

internal FEA design expertise, and an

important part of the CAE team’s work is
supplying them with the data they need
to simulate the behavior of components

made from LyondellBasell materials.

"Our testing methods generate an exten-

sive database of properties for the

materials used by our customers. These
profiles are then available for customers
who request them to carry out their own

FE studies.”
“"As product life-cycles shorten, FE
analysis has now become an essential

tool in the development of polyolefin pro-

ducts,” Mario Vitali concluded.

“We are constantly refining our tech-

nigues to bring them closer to the real
behavior of materials (see box) and we
expect to be able to apply them to an

even greater range of products and pro-

cesses in the future”

Impact simulation is used to design bumpers according to Pedestrian Impact
regulations (Ford Kuga Front Bumper, CAD data by Ford of Europe)

Refining the model
“The main limiting factor for finite element
analysis used to be how much computing
power you could afford,” commented
Massimo Nutini, the CAE team’s expert
on material modeling for FEA simulations.

“Today, however, with powerful
computing platforms available at ever-
lower cost, the chief constraint is how
well your theoretical models fit the reali-
ties you are trying to simulate.”

“Over the last few years, therefore,
we have been working to understand
the limitations of the models available
in the software we use to simulate the
behavior of polyolefin components under
conditions of strain. In this way, we can
assess the validity of the design process,
and influence the evolution of software
towards better reproduction of plastic
behavior.”

From metals to plastics

The material models used in FEA soft-
ware are mostly based on those originally
developed for metals. Certain assump-
tions made about the behavior of metals
typically require qualification when ap-
plied to deformation in plastics.

Ever since polyolefins were first devel-
oped, it has been known that their stress-
strain behavior (and therefore their rigidity)
depends on the “strain rate” - the speed
at which the deformation takes place.

Material models in FEA software
already incorporated this factor, since
metals also behave this way. It was only
needed to develop specific testing methods
for polyolefins to measure the effect.

“Another effect that is significant
is local variations in behavior. When mea-
suring the stress-strain behavior in a
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No result

tensile test, the deformation may be non-
uniform - greater in some areas than in
others. “Furthermore, stretching the
material in one direction causes it to shrink
in the other directions, and to an extent
this is typical of each specific polymer
product.”

“In standard testing methods, the
strain can only be measured as an average
over an extended section of the specimen,
and only along the testing direction - this
fails to capture local variations, volume
evolution and local damage.”

"“But it was not sufficient to note that
a divergence existed between predicted
and actual behavior,” explained Massimo
Nutini. "We had to find a way of measur-
ing it precisely and quantifying it."

Capturing rapid
deformations

The technique the centre has developed
for this purpose is ‘high-speed optical
strain measurement’, or 'video extensometry’.

A high-speed digital video camera is
used to film test samples during deforma-
tion. The camera can capture up to 5000
full frames a second, allowing very rapid
deformations to be analyzed. A series of
markers on the surface of the plastic sam-
ple allow the local deformation charac-
teristics to be precisely plotted and quan-
tified using a specially developed soft-
ware interface.

"This technique has allowed us to
measure the behavior of polymer samples
very precisely and feed the results back
into the data we use for modelling defor-
mation. The results have been encourag-
ing and will allow our simulations to
get even closer to the behavior of compo-
nents in the real world.”
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Dryarn, an innovative
polypropylene micro-
fiber from Italian manu-
facturer Aquafil, owes
its unique properties
to LyondellBasell’s
advanced metallocene-

catalyzed resins.

Developments & Applications

Metocene resins
set new standards
in PP microfiber

Dryarn — named for the water-repellent
properties that make it a prime choice for
sports applications — is a polypropylene
microfiber developed by Italian textile
manufacturer Aquafil for use in a range
of clothing sectors from extreme sports-
wear to military equipment — and even
high fashion.

New levels of comfort

Aquafil has exploited the intrinsic ‘wear-
ability” of polypropylene fibers (see box)
to produce an extremely soft, fine micro-
fiber yarn whose lightness, durability and
hygienic characteristics have allowed new

levels of comfort and performance to be
achieved in skin-contact textile applications.
Behind the exceptional performance of
Dryarn lies a sophisticated manufacturing
process that draws on the outstanding
processability and uniformity of the
Metocene resins produced using Lyondell-
Basell's metallocene-based process
technology.

Purity and productivity

“Aquafil’s microfiber production requires
high levels of resin consistency, both dur-
ing spinning and the later texturing and
bulking stages,” explained Bernd Schitz,
Global Customer Program Manager for
Metocene products.

“The high levels of purity and unifor-
mity of resins produced using the Meto-
cene process are key requirements for
demanding customer fiber applications,”
he continued. “Producers have found that
their spinnability allows ultra-fine fibers
to be continuously produced at through-

puts comparable with high-speed

polyester lines.

“Later in the process at the “textur-

ing’ stage, when the fibers are subject-

ed to heat and pressure to add bulk
and texture, their highly uniform

tenacity and elongation character-
istics allow precise control of the
process.”

"All of these factors add up
to a high quality end-product
and superior productivity.”

Aquafil's Dryarn micro-

fiber is increasingly

being adopted for use

in clothing applications

in which durability and



Source: Aquafil
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skin-contact performance are important.
They range from horse-riding pants

and shirts, sports socks and swimwear
to a range of speciality underwear for the
Italian armed forces. “With Dryarn,
Aquafil has succeeded in adding a new
dimension of tactile and visual quality

Source: Aquafil
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to polypropylene fiber applications,”
said Bernd. “I think we are likely to see
PP microfiber increasingly moving into
mainstream clothing applications

and we are looking forward to support-
ing Aquafil in the future development
of this exciting product.”

r a
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PP microfiber - extreme
wearability

“Unlike many other synthetic fibers,
polypropylene has superb skin-contact
characteristics,” said Denis Jahic, Indus-
trial Director at Aquafil. "PP’s ability
to keep the body dry and comfortable
even in conditions of extreme heat
and physical exertion has made it the
fiber of choice for performance sports-
wear and military underwear. It is now
beginning to find more general use.”

Stay-dry properties

One of the key properties of PP
fiber is its hydrophobic tendency —
perspiration is conducted away from
the skin to the outside where it can
evaporate, instead of accumulating
to create discomfort and humidity

in which bacteria can proliferate to
create odor. This characteristic was
dramatically demonstrated recently
when endurance cyclist Aldo Mazzoc-
chi wore clothing woven in Dryarn
by sports manufacturer Briko to
complete a 5000 km crossing of the
Australian desert.

Spending 18 hours a day in the
saddle in temperatures ranging from
40°C at midday to 0° during the night,
the Italian cyclist chose the Dryarn
solution because of its exceptional
stay-dry characteristics and resistance
to wear.

Toughness and durability

As well as promoting comfort and
hygiene, polypropylene microfiber can
also boast exceptional durability - it
is resistant to abrasion, pilling, expo-
sure to sea water and even solvents.
It can withstand repeated wash cycles
at high temperatures with less than
2% shrinkage. The material is also
biologically inert and cannot be dam-
aged by mildew or moths.

Dimensions 18- April 2008
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With unprecedented
levels of stiffness, impact
resistance and ease

of installation, a new
generation of high-
modulus PP copolymers
offers new levels

of performance and
processability in
drainage and sewage

pipes.

Developments & Applications

Pipes stiffen up for

the
high

After nearly two decades of development,
the use of polypropylene block copoly-
mers in large-scale infrastructural piping
installations has confirmed its promise of
cost efficiencies, performance and dura-

bility in many markets throughout Europe.

New levels of performance

In recent years, improvements in the
mechanical characteristics of PP-B materi-
als have brought them even closer to the
ideal specification for large pipe applica-
tions.

A particularly significant development
in this respect is the emergence of high-
modulus PP copolymer (PP-HM) materi-
als produced using LyondellBasell's new
Spherizone process technology.

The Spherizone process enables the
property envelope of polypropylene
copolymers to be extended along sev-
eral dimensions that are critical for pipe
manufacture: from increased stiffness

4 N
Property Hostalen PP Hostalen PP
H2464 H2483
MFR (230°C/2.16 Kg) g/10’ 03 03
MFR (230°C/5 Kg) g/10’ 13 13
Flexural Modulus Mpa 1450 1800
Notched Charpy Impacts
@ 23°C kJ/m? 55 50
@ 0°C kJ/m2 13 "
@ -30°C kl/m? 7 43
Vicat Softening point °C 155 159
. J
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ong term with
-modulus PP

and stiffness-impact balance to higher
melt strength and thermal resistance.

Over 1800 MPa

LyondellBasell has used the Spherizone
process to create a grade with signifi-
cantly enhanced mechanical perfor-
mance — including a flexural modulus of
over 1800 MPa.

The Hostalen PP H2483 grade is cur-
rently being used by pipe manufacturers
in Europe and elsewhere (see boxes) to
create products with highly favorable
weight/performance characteristics.
LyondellBasell's second grade for this seg-
ment is Hostalen PP H2464, which has
a flexural modulus of 1450 Mpa. This
product is used by pipe manufacturers
for the production of double wall pipe as
the inner and/or outer layers. This grade
is produced in Hurth-Knapsack, Germany,
using the Spheripol process.

Didier Nozahic, LyondellBasell's Global
Business Manager for Pipe and Industrial
Sheet, said: “We are very excited by the
potential of our high-modulus grade
Hostalen PP H2483. It can be used for
both solid and structured wall pipes, has
a broad processing window and, most
importantly, offers manufacturers the
possibility of downgauging to an optimal
wall-thickness, while still meeting strin-
gent standards like EN 1852 and EN
13476

The importance of processability
Large dimension structured-wall pipes
(400 mm and above) offer greater flex-
ibility and weight savings versus solid
pipe designs, but the production process
is very demanding. It involves the simul-



taneous extrusion and fusion of a corru-
gated outer wall and an inner wall sur-
face with very complex designs at the
two extremities of the pipe. The melt
flow and melt strength characteristics of
the resin are fundamental to the success
of the process.

“Pipe manufacturers report that pipe
made out of Hostalen PP H2483 or Hos-
talen PP H2464 resins can be produced
on high-speed extrusion lines and on the
latest generation of corrugators in the
case of structured wall pipes,” said Fran-
cesca Tisi, application & technical service
engineer of LyondellBasell. “Customers
appreciate the consistent results they get
even when running these products on
complex production lines.”

Looking to the future
Didier Nozahic sees potential for even
further enhancement in the near future:
“The Hostalen PP H2483 grade can
represent a significant step forward for
pipe manufacturers,” he continued, “and
I think we may be able to go even
further. The Spherizone process is a new
technology, and as it develops, it may
well be able to deliver materials that offer
expanded performance for this sector.”

PP in practice

Structured wall pipes — STABILPLASTIC (ltaly)

As part of their large pipe portfolio, Italian manufacturer
Stabilplastic uses LyondellBasell's Hostalen PP H2464 resin to
produce its TWIN ECO PLUS range of structured-wall drain-
age and sewage pipes in sizes up to 600 mm.

Long service life projections (over 50 years) are based
on the exceptional abrasion resistance of this material and
mechanical stability at elevated temperatures.

These products are manufactured in Italy for the
European market.

Structured wall pipes — DROSSBACH (Germany)

Pipe and machinery manufacturer Drossbach uses Lyondell-
Basell's Hostalen PP H2464 to produce structured wall drain-
age and sewage pipes in sizes up to 1800 mm.

Produced using Drossbach’s sophisticated double-wall
extrusion process, these products have a projected service
life of 75 - 100 years.

They are produced in Germany and used throughout
Western and Eastern Europe and the Middle East.

High-performance artesian well liners — RICCINI (Italy)

Italian manufacturer Riccini uses LyondellBasell’s high-
modulus Hostalen PP H2483 resin to produce ECOP0ZZ0O
liners for wells that draw water from underground sources
for municipal or industrial use.

As well as polypropylene’s intrinsic eco-compatibility

" (essential for applications in close contact with drinking

| water), the high ring stiffness achievable with HM-PP

| is fundamental to allowing the pipe sections to withstand
= the sudden pressure changes resulting from pumping

= operations applied to the well. ECOPOZZO pipes are pro-

duced in diameters from 114 mm to 200 mm.

Structured wall pipes — HAKAN (Turkey)

__ Turkish manufacturer Hakan uses LyondellBasell's Hostalen

PP H2464 to produce its DURAMAX structured-wall drainage
and sewage pipes in diameters from 100 mm to 600 mm.
Produced in compliance with EN 13476 standards,

" DURAMAX pipes have high ring stiffness, superior creep

resistance and a projected service life of 75 —100 years.
Hakan is Turkey's only manufacturer of structured-wall

.\ corrugated pipes. Its products are sold in Europe and the

Middle East.
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A unique combination
of stiffness, impact
resistance and flowability
made Clyrell PP resin
the natural choice

for packaging Unilever’s
Carte d'Or ice cream
brand.

Unilever's Carte d'Or ice cream brand is
packaged in one-liter thin wall injection
molded containers. Clarity is a key char-
acteristic in this packaging, since visibility
of the product within the container has
proved to be an important selling point
with consumers.

Dimensions 18- April 2008
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Clyrell resin Is clear

ce dream

When changes to the manufacturing
process made greater stiffness neces-
sary in the container bodies, Unilever
approached LyondellBasell with

a demanding specification: a high-
clarity resin with sufficient flowability
for the thin-wall injection molding
process, coupled with increased stiff-
ness and good impact resistance at
low temperatures.

Performance and processability
“One of the new resins from our Clyrell
resins range met the requirements al-

most exactly,” said Nathalie Cartiaux,

LyondellBasell's Technical Service Mana-
ger for injection molding.

"Normally there’s a trade-off between
processability and impact strength, but
this resin achieves exceptional flowability
of 25g/10min while maintaining good
impact resistance.”

favorite for Unilever

“In addition it has a stiffness of 1200 MPa
compared with the 850 MPa of the
previous grade we supplied for these
applications. This combination of charac
teristics was exactly what Unilever
needed to optimize its manufacturing
processes.”

Cutting weight and waste

The improved mechanical properties of
Clyrell EC340R resin also offer significant
potential for downgauging — up to 10%
less material can be used to achieve the
same packaging performance.

This has implications for reducing
manufacturer’s liability for packaging
recovery: “In the long run, this thin wall
injection molding resin will help custo-
mers reduce their contribution to waste
recovery systems such as “Green Point”
in Germany, as manufacturers have
to contribute to these programs based
on the weight of each package they
produce,” said Nathalie.

The unique blend of aesthetic and
mechanical qualities of a resin like Clyrell
EC340R offers considerable potential in
food and non-food packaging in general.

“With Clyrell EC340R, we have set a
new benchmark in performance for clear
polypropylene resins used in transparent
injection molded ice cream packaging,”
Nathalie concluded.

“In addition to transparent ice cream
containers and lids, customers typically
use Clyrell PP resins for injection molding
that can include toys, pails and contain-
ers for food and non-food applications.”



LyondeliBasell’s special-
ity resins for the medical
sector join the product
range of US color

masterbatcher Clariant.

The medical equipment and pharma-
ceutical packaging sectors have specific
requirements, and LyondellBasell's Purel/
family of resins has been specially devel-
oped to meet them (see box).

Clariant tailors
Purell resins
for NA market

Now Purell resins will be incorporated
in a new range of speciality color pro-
ducts for the medical sector produced by
US masterbatcher Clariant.

These new products will combine
the purity and regulatory compliance
of Purell resins with the vast color choice
available in the Clariant range.

An excellent fit

“It's an excellent fit,” said James Stern,
LyondellBasell's PE business manager in
North America. “Clariant will be able to
offer masterbatch products to its cus-
tomers in the medical and pharma sec-
tors based on Purell resins. Because
Purell resins are already pre-approved for
those sectors, this removes an element
of uncertainty in the subsequent valida-
tion process that the Clariant product
has to go through.”

“At the same time, the long-term
availability and consistent formulation of
Purell products means that the manufac-
turer can plan more effectively for the
lengthy product life cycles typical of the
medical sector.” “The nature of this busi-
ness tends to be relatively low volumes
of resin for multiple parts,” continued
James. “As such, the role of Clariant has
been critical in supporting our customers
through their homologation processes
by having resin in-house and available
for smaller releases than a full container.”

Color and compliance

“Clariant works by establishing close
working relationships with medical
device developers, manufacturers and
marketers,” said Phil Strassle, Clariant’s

business manager for speciality polymers.

Serving the rapidly changing color market

is what Clariant does best,” he continued.

“We pride ourselves on our ability to
quickly match a color, supply a sample
and ship production material in a very
narrow time frame.”

The Purell-based products will form
part of Clariant's REMAFIN® medical
product line aimed at the medical and
pharmaceutical application areas. Products
are olefin-based stock colors utilizing
UPS Class VI colorants which can be
custom blended/custom compounded to
produce a wide range of colors.

As well as speciality resins for the
medical sector, Clariant also purchases
LyondellBasell products for other applica-
tion areas, including automotive, where
it has recently added LyondellBasell
US-domestically produced PE resins for
fuel tank manufacture to its product
range.

Purell - quality and
consistency

Purell resins are designed to address
essential requirements for custom-
ers that produce products for health-
care applications. Excellent security of
supply is ensured by combining a spe-
cific stock policy with a back-up plant
concept. The recipes for Purell grades
are kept constant over a whole prod-
uct life cycle or until changes are
required by law. LyondellBasell per-
forms diligent risk assessments with
customers — who also benefit from
the company'’s proven track record in
healthcare applications.
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The opening of Lyondell-
Basell's new office in
Bratislava is the first step
towards meeting rapidly
growing demand

in central and southern
Europe.

Nick Stoydin, head of Bratislava office

The countries of central and southern
Europe are enjoying an unprecedented
period of growth and economic devel-
opment. Membership of the European
Union and standards of living that are
increasing rapidly are driving fast-paced
changes in all market sectors, including
automotive, pipe and packaging.
LyondellBasell’s activities in the re-
gion were previously supported by a
strong network of sales agents. Now
with the opening of an office in the
Slovak capital of Bratislava, LyondellBasell
is expanding its organization in the re-
gion to serve the increased demand for
its products in several sectors, especially
automotive. In addition to Slovakia, the
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Developments & Applications

Bratislava

Bratislava office will service custom-
ers in Croatia, the Czech Republic,
Hungary, Romania and Slovenia, as well
as advanced polyolefins customers in
Poland.

Automotive and appliances

“Car production in the region has really
ramped up in recent years,” explained
Nick Stoydin, LyondellBasell's sales and
marketing manager for the CSE region.
“With large western European car makers
opening plants here and local manu-
facturers producing for export and the

Business booms In

tern Europe and elsewhere,” commented
Nick. “Manufacturers need to meet

high performance and aesthetic standards.
LyondellBasell's advanced polyolefins

are used by customers as an important
resource to achieve this.”

Local sourcing

Part of the materials channelled to the
markets of central and southern Europe
through the new networks will be
sourced from plants operated at Plock in
Poland by LyondellBasell’s joint venture
BOP, as well as from LyondellBasell's

from left to right: Gabriela Sokolovska, Alena Spalova, Anna Farkasova, Alena Korbelova, Joanna Branc,

Horia Popa, Jana Ondrisova, Eve Senesiova

home market, the demand for advanced
polyolefin materials is growing fast.”

LyondellBasell is particularly well-
placed to serve the production operations
of western European manufacturers
because they can supply materials that
have already met the quality standards
necessary for the same or similar models
produced in western Europe.

“Design engineers can specify a
material, knowing that they can expect
the same performance from the resin in
the new plant,” commented Nick.

A similar process is occurring in the
manufacturing of electrical goods and
household appliances. “Many of these
products are exported to markets in wes-

stock of PP and PE in Thessaloniki,
Greece. “The BOP facilities are world-class
plants, and low freight charges between
Poland and the CSE countries allow us to
offer an excellent product range at com-
petitive prices,” said Nick.

What will the changes mean for
LyondellBasell's existing customers in the
region? “In many cases they will con-
tinue to deal with the same people,” said
Nick. “The account managers they were
working with before will now be part of
the new LyondellBasell organization. The
strengthened LyondellBasell sales and
customer activities in Bratislava will help
to better serve our existing customers,
as well as new ones".



Hifax TPOs point the way at
China roofing event

Advanced roofing membranes
based on LyondellBasell’s Catalloy
process resins attracted great
interest at the Beijing trade show.

Held in Beijing in September, the China
Roofing & Waterproofing Exhibition is one

of the world’s top three waterproofing
industry fairs.

The event brings together proper-
ty developers, building contractors, archi-
tects, project directors, maintenance engi-
neers and manufacturers of construction
materials from the region.

Shanghai seminar spotlights
advanced packaging films

LyondellBasell’s Catalloy process
resins and PB-1 resins used in film
were the focus of a recent event for
converters and manufacturers in
China.

As China's consumer goods market grows
in size and sophistication, demand for
advanced packaging films among both
local and international producers has
increased significantly.

The recent technical seminar in Shang-
hai organized by LyondellBasell attracted
considerable interest among manufactur-
ers and film converters.

Organized by LyondellBasell's Catalloy
process resins and PB-1 Asia Pacific teams,
the seminar attracted an audience of
over 70 people — including representa-
tives from major international manufac-
turers serving the China market. The
teams presented packaging films based

on LyondellBasell's Catalloy process res-
ins. The resilience and elasticity of these
materials extends the performance of
polyolefins in customer applications such
as stretch hood packaging, elastic films
using Softell grades, breathable film used
in the packaging of fresh produce, as well
as low temperature sealing grades pro-
cessed on high speed packaging lines.

Last year's event prominently featured the
benefits of LyondellBasell's Hifax TPOs
(thermoplastic polyolefins) used by cus-
tomers in roofing applications, with the
theme “Hifax TPO in Single-ply — Roofing
the Easy, Plastiziser-free Way".

Two sessions of technical presenta-
tions were delivered to groups of archi-
tects and building contractors during the
show.

“The event provided an excellent
opportunity for us to make valuable
contacts with the Asian organizations of
our North American and European cus-
tomers as well as existing and potential
customers in China,” commented Umberto
Credali, Catalloy Global Marketing &
Innovation Manager.

“Hifax TPOs received much interest
from the audience and they are strong-
ly recognized as the material of the future
for single-ply roofing.”

Other innovative packaging ideas includ-
ed the easy-open mechanism based on
LyondellBasell's PB-1 resins, providing a
constant easy-opening force over a wide
sealing temperature window. Available
also in Toppyl ready-to-use compounds,
these resins are readily processable on
conventional equipment in both mono-
and co-extruded structures.
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Events

Purell resins showcased at

CPhl India

LyondellBasell’s family of medical
grades attracted interest at India’s
trade event for the pharmaceutical
industry.

Held at the Bombay Exhibition Centre in
Mumbai in November, CPhl India is now
in its third year as the Indian edition of
the event, bringing together suppliers of
resources and technology to the pharma-
ceutical industry.

Of particular interest to India’s grow-
ing pharmaceutical sector were Lyondell-
Basell's Purell resins family, specially de-
veloped to provide the purity, consisten-
cy and continuity of supply needed by
manufacturers of medical and pharma-
ceutical equipment and packaging.

"Asian customers benefit not only
from the global presence and service of
our Purell resins medical team, but from
our joint ventures in Asia,” commented
Mitchell Killeen, LyondellBasell’s head of
PE & PP marketing in India.

“Our HMC Polymers and PolyMirae
joint ventures supply Purell random co-
polymer grades used in customer extru-
sion and injection stretch blow molding
applications.”

“During the exhibition, we estab-
lished numerous contacts representing
diverse players in the sector, with good

prospects for further growth in this
sophisticated market,” he added.

“The introduction of the medical pro-
tocol developed by LyondellBasell has re-

LyondellBasell sponsors

India Petrochem

LyondellBasell was a key sponsor
and participant at the recent inter-
national conference on petrochemi-
cals held in Mumbai.

“Our company has been a regular spon-
sor of Indian Petrochem since 2003 and
we are very pleased to have a more
significant role in such an important
industry event that is so vital to the rap-
idly growing petrochemicals industry in
India,” said Frank Kao, LyondellBasell's

Dimensions 18- April 2008

Senior Vice President, PP/PE Sales and
Marketing for Asia, Middle East and Africa.
The company has extended its
sponsorship for this event and those of
the next two years to ‘Platinum’ level.
The event was an opportunity to
present LyondellBasell's polyolefins
process technologies. This year focused
on the advanced Spherilene process
technology for gas-phase polyethylene
manufacturing and advances in the com-
pany’s polypropylene catalyst systems.

ceived great interest in the industry —
it sets high standards and calls on the
responsibility of the different players
in the sector”

Companies of LyondellBasell Industries
and their respective predecessor com-
panies have been a leading supplier of
polyolefins and licensor of proprietary
process and catalyst technologies for
polyolefins manufacturing in the Indian
market since 1992.

“LyondellBasell process technolo-
gies are a key resource for the sector in
meeting the growing demand for poly-
olefins in the Asian economies,” com-
mented Frank Kao.



Industry-leading portfolio on
show at Interplastica

The Russian trade event was a valu-
able platform for LyondellBasell’s
expanded capabilities.

Interplastica is Russia’s largest trade fair
for the plastics and rubber industries.
This year's event took place at the
beginning of February at the Moscow
Exhibition Centre.

The LyondellBasell stand focused on
a number of customer application areas
in which the company’s advanced poly-
olefin products can meet specific needs
in Russia’s fast growing market.

They included Stretchene PP resins,
which are typically used in demanding
injection stretch blow molding (ISBM)
applications, replacing conventional solu-
tions such as PET and glass.

Also on display were the company’s
Metocene resins, offering customers
design versatility, exceptional purity, and

high levels of transparency and stiffness
required for high visual appeal consumer
packaging.

Live TWIM

Machine manufacturer Negri Bossi ran
LyondellBasell's Moplen HP 648 T resin
at its stand at Interplastica.

This thin-walled injection molding
(TWIM) resin is frequently chosen for its
good flowability and high stiffness prop-
erties to produce applications such as dairy

Automotive innovation
highlights Moscow congress

The Russian Congress of Plastics
Converters was a useful forum for
exchange with Russia’s growing
automotive sector.

Held for the second time in Moscow
last November, the Russian Congress of
Plastics Converters is of particular interest
to OEMs and Tier 1 converters working
in Russia’s growing automotive sector.

At last year's congress, there was
considerable discussion about the local-
ization of component manufacturing for
overseas OEMs in Russia.

LyondellBasell sponsored the event
and provided three key presentations
on the company’s portfolio of advanced
polyolefin materials (“APO") used for
automotive manufacture.

Following an introduction by Mikhail
Dureev, head of LyondellBasell's Moscow

sales team, Michael Pohl, head of Auto-
motive Business Development for APO,
explained the role of PCMA materials

in the global automotive industry and
emphasized LyondellBasell's leading role
in this area.

On the second day, Jean-Philippe
Dassaud, Customer Program Manager,
presented a range of innovative materi-
als that can replace conventional resins
in many automotive applications. His
presentation was received with consider-
able interest by congress participants.

“The congress was a valuable op-
portunity to meet key figures in the
Russian automotive sector, to get a clear
picture of their interests and to pres-
ent LyondellBasell's extensive portfolio
of advanced polyolefins,” commented
Mikhail Dureev.

containers and other food packaging.
Visitors to the stand were also able to ex-
plore the potential of LyondellBasell's
Catalloy process resins, whose toughness
and flexibility have led to their adoption
in a vast range of applications in automo-
tive, wire & cable, geomembranes and
roofing.

There was also keen interest in Lyon-
dellBasell's Purell family of resins, spe-
cially developed for the medical device
and pharmaceutical packaging sectors
(see page 16).

“Exhibiting at Interplastica this year
provided us with an exciting platform
to present our expanded capabilities as
LyondellBasell,” said Elena Cherkinskaya,
head of the company’s Moscow office
which opened in 2006.

“It is another way of demonstrat-
ing our strong commitment to Russia,
Eastern Europe and Central Asia.”
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News

Hostalen technology for
PetroChina HDPE plants

Two new HDPE plants to be built by
PetroChina will use LyondellBasell's
Hostalen technology. The two plants —
a 300 KT per year plant in Chengdu,
Sichuan province, and a 350 KT per
year plant in Fushun, Liaoning province —
are expected to begin operations in
2011. This latest agreement brings the
number of LyondellBasell technology
licenses granted to PetroChina since
the beginning of the decade to eleven.

Polybutene-1 plant to be
expanded

LyondellBasell plans to expand its PB-1
plant at Moerdijk in The Netherlands in
order to increase its capacity from 45 to
67 KT per year.

On stream four years ago, the plant
supplies PB-1 resins for applications rang-
ing from piping for heating and cooling
systems to adhesives and easy-open
packaging.

The expansion project is in response
to growing demand for PB-1 resins which
may also be met by the construction of a
second PB-1 plant in the near future.

PB-1 is not being sold in pipe applications intended
for use in North America.

LyondellBasell acquires Solvay
Engineered Polymers
LyondellBasell has completed the acqui-
sition of Solvay Engineered Polymers,
Inc,, a leading supplier of polypropylene
compounds in North America.

The company’s compounded
products are widely used in the auto-
motive sector and the acquisition
will strengthen LyondellBasell's ability
to serve OEM and Tier | automotive
customers in the North American
market.

Second PP compounding facility for China

Liu HaiTao, Vice Commander in Chief for the Construction Command of Guangzhou Nansha
Development Zone (right 4); Pan YuZhang Director General of the Nansha Economic and Techno-
logical Zone (right 3); lan Burn, Asia Pacific Automotive Sales and Marketing Manager of Lyondell-

Basell and Director of Guangzhou Basell Advanced Polyolefins Co,, Ltd (“BAPG”) (left 3); David
Poole, Vice President of BAPG (left 4) and representatives from project partners plant young
saplings and embed a commemorative foundation stone at the Groundbreaking Ceremony for

Pipes association celebrates

50 years in Germany

The German association of plastic pipe
producers (Kunststoffrohrverband — KRV)
celebrated fifty years of activity in
December 2007.

Founded in 1957, the association
and its members have played a pioneer-
ing role in the many technical achieve-
ments that have contributed to the vast
spectrum of pipe and fittings solutions
that are available today.

LyondellBasell was one of the spon-
sors of a conference held in Bonn to
mark the occasion. The event was
attended by over 200 participants from
every sector of the pipe industry and
related academic and regulatory fields.

LyondellBasell plans to build a new
polypropylene compounding
facility at Guangzhou Nansha in
China.

The facility will have an initial
capacity of 15 KT per year — expand-
able to 50 KT — and will produce

China’s largest oil and petrochemical
company has selected LyondellBasell's
innovative Spherizone process technol-
ogy for a 300 KT per year polypropy-
lene plant. The plant, which will be built
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the LyondellBasell compounding facility in Nansha, Guangzhou.

polypropylene composite materials
and alloys for use in the South China
automotive and appliance industries.

The plant will complement
LyondellBasell's existing facility at
Suzhou in China and is scheduled to
come on stream in 2008.

PetroChina chooses Spherizone technology

at Daging in Heilongjiang province, is
due to come on stream in 2010. Two
other process plants to be built by
PetroChina will also use LyondellBasell
technologies.



Approval opens China market to Purell medical grades

IV bottles produced using two high-
purity polypropylene grades have met
China’s YBB medical packaging stan-
dards.

Developed to meet the special
needs of healthcare applications, the
Purell product family offers manufactur-
ers in these sectors conformity with
regulatory protocols, as well as extended
continuity of formulation and supply.
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Now the bottles produced using Purell
grades RP270M and RP271G have
passed the China National Standard test-
ing for PP IV bottles.

Lighter and safer than traditional
glass alternatives, IV bottles made of
polypropylene require chemical stability
and resistance to sterilization by auto-
claving. The bottles produced for testing
at China’s Zhejiang medical packaging
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testing center met the requirements for
PP IV bottles, and were capable of with-
standing temperatures of up to 121°C.
“These approvals reflect our dedica-
tion to the healthcare market, and to
the high quality and performance of
our joint venture products,” said Mitchell
Killeen, Head of PP and PE Marketing for
LyondellBasell in Asia. “In addition, they
can assist potential customers in the
selection and qualification of the Purel/
grades RP270M and RP271G for bottles
in medical applications,” said Mitchell.
The Purell RP270M grade was developed
in Korea by the LyondellBasell/Daelim
joint venture PolyMirae, while the Purell
RP271G grade is produced by HMC
Polymers — a LyondellBasell/PTT PIc joint
venture in Thailand. The resins have also
met the biological standards specified in
US Pharmacopeia Class VI Plastics Regula-
tions. Following the recent testing of
bottles in China, the resins are now com-
mercially available in Korea and Thailand
and for export to other Asian markets.
“These approvals open up exciting
opportunities in the Asian market
for customers manufacturing IV infusion
bottles, as well as related applications,
such as eye drop bottles and cosmetic
packaging,” Mitchell concluded.
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