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Subjects to present today

 Introduction and why a new tank grade?

* Review unigue properties

» Lab testing

« Lab results. Compare with our tank grade Icorene 1314
« Conclusions
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1 Introducing Icorene 1480



lcorene 1480 — Why our industry needs a new high flow
HDPE

LYB is seeking ways to help rotomoulders to reduce their carbon footprint

Climate
change
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LYB is seeking ways to help rotomoulders to reduce their carbon footprint



lcorene 1480 — Introducing “big brother” to Icorene 1490

LYB is able to make a high melt flow rate (MFR) PE which has impact and ESCR values more like lower MFR grades

Density
gfcc

0.244
0.942
0.240

0.938

0.935

N 2 4 6 8 10 12 14 16
(LY8)
MFI 190C 2.16kg
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lcorene 1480 — Introduction

Our TDS looks very similar to other TDS of our roto grades. But there is an unusual difference!

Technical Data Sheet
lcorene 1480 NAT

High Density Polyethylene

Product

Jeorene 1480 is a UV stabilised hexene high density polyethylene specifically developed for use in rotational
moulding. This grade is typically used by customers to manufacture large tanks, boats and also underground
infrastructure parts. fcorene 1480 has a wide processing window very good flow, great ESCR and impact
strength (especially at low temperatures). This fast melting grade is designed to reduce oven cycle time and use
less gas or energy in heating, which can lead to shorter cooling times. It can be moulded to lower than typical
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PIATs. It is not intended for use in medical and pharmaceutical applications.
Regulatory Status

For regulatory compliance information, see /corene 1480 NAT Product Stewardship Bulletin (PSB) and Safety

Data Sheet (SDS).

Europe

Processing Method Rotomolding

Aftribute Fast Molding Cycle; High ESCR (Environmental Stress Cracking Resistance); High
Rigidity; High Toughness; Low Temperature Impact Resistance; UV Resistant
Forms Powder
Appearance Natural Color
Additive Antioxidant; UV Stabilizer
Application Agricultural Tanks; Tanks
Nominal
Typical Properties Value Units Test Method
Melt Flow Rate, (190 *C/2.16 kg) 6.0 g0 min 1S0 1133
Density 0940 glem® 1S0 1183
Mechanical
Tensile Modul 770 MPa 150 527
Tensile Strength at Yield 19.0 MPa 150 527-1
Flexural Modul 780 MPa 150178
Tensile Strain at Yield 90 % 150 527-1
Tensile Strain at Break =450 % IS0 527-1
Environmental Stress Crack R
(Condition B, F50, 10% Igepal, 50 °C) >1000 hr ASTM D1693
(Condition B, F50, 100% Igepal, 50 °C) >1000 hr ASTM D1693
Impact
Impact S h, (-40 °C, 3.20 mm, ional Molded) 75 J ARM
Hardness
Shore Hard (Shore D, ional 58 1SO 868
Thermal
Deflection T Under Load L led (0.45 MPa) 66 "C 150 75-2/8
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lcorene 1480 big brother to Icorene 1490

Icorene 1480 features: Icorene 1490 features:
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How does this work?

« To show you the difference the new material 1480 can make we are going show data:

« Compare Icorene 1480 processed at 150C PIAT at 4mm thick
» With Icorene 1314 processed at 190C PIAT at 4mm thick

 If you were making a part using this processing how would the two processes look like?
« Surface smoothness outside & INSIDE, bubbles visible inside and out

* Process time, process PIAT, Cooling time, Process Gas

* Physical properties & show impact pictures

« To simulate a thicker tank situation we take a look at the material & processing again at 150C
PIAT and 190C PIAT but at 12-13mm thick
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lcorene 1480 melt 6 vs Icorene 1314 (C6 939) melt 3

Relative scale
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Material & Processing Comparison
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lcorene 1480 melt 6 vs Icorene 1314 (C6 939) melt 3

Part Properties Comparison
M Ilcorene 1480 M Icorene 1314
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Elasticity ARM Impact-  Energy ARM Impact - Charpy Notched Porosity at PIAT 170C Stiffness (relative) Elongation at break Tensile Modulus
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lcorene 1480 — Introduction

Quick review

What can you make with this 6-melt index grade?

Big tanks are NOW made for example in 40 mins
cook/40 mins cool vs 60 mins cook/60 mins cool before!

Boats in natural or colours that have shorter cycles,
fewer surface pinholes but incredibly high impact

strength and better metal insert coverage !

Any stiff mouldings that need to be tough, high ESCR
or where moulding time is too long...
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Comparison lcorene 1480
with Icorene 1314 in lab
rotomoulding



How did we assess the rotomoulded Icorene 14807

« Lab rotomoulding 3.2mm 4mm 8mm 13mm
« Measure rotomoulding machine gas consumption

* Parttesting 3.2mm 4mm 8mm 13mm (We can ARM test 3.2mm but not 13mm)
* Measure part density & bubbles in the wall

* Impact strength

« Stiffness

« Tensile

« Other material testing
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Compare internal surfaces 4@m with oven time/PIAT
Icorene 1480 @130C—230C PIAT lcorene 1314 @130C-230C PIAT

|
130C 1150C = 170C  [SECue 210C 230C 150G 150CH170CH 190C |[j210€" st




Reduction of required heating time using Icorene 1480.
Photo inside surface @ 150C PIAT

Same process time to PIAT 150C, 3,2mm, Icorene 1480 inner surface smooth & excellent impact strength

Icorene 1480 @150C PIAT Icorene 1314 @150C PIAT
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Process data — rotolog compare 1480 and 1314 (4mm)
« Lab data showing the cycle for Icorene 1480 (PIAT 150C) and Icorene 1314 (PIAT 190C) @4mm

ICORENE 1314 190C PIAT vs ICORENE 1480 150C PIAT (4mm)

a1 314 NAT - Oven 1314 NAT- IAT  eosssm1480 NAT- Oven 1480 NAT - IAT
300
Wall 4mm lcorene 1480 |lcorene 1314 |Saving %
250 Oven time (min) 13 17 23.5%
0.89m? Cool time (min) 20 24 16.7%
.09m~ gas use
. J . Cycle time (min) 33 41 19.5%
(in oven time)
— 200 Gas used [m3) 0.62 0.89 30.3%
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Process data — rotolog compare 1480 and 1314 (13mm)

« Lab data showing the cycle for Icorene 1480 (PIAT 150C) and Icorene 1314 (PIAT 190C) @13mm
ICORENE 1314 190C PIAT vs ICORENE 1480 150C PIAT (13mm)

Temperature (°C)

300

250

200

150

100

50

e ] 314 NAT - Oven

0.00

20.00

40.00

1314 NAT- IAT e 1480 NAT - Oven

2.9m® gas use
(in oven time)

60.00

Time (minutes)

80.00

1480 NAT - IAT
Wall 13mm lcorene 1480 |lcorene1314 |Saving %
Oven time (min) 38 52 26.9%
Cool time (min) 57 63 9.5%
Cycle time (min) 95 115 17.4%
Gas used (m3) 2.1 2.9 27.6%
100.00 120.00
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Lab rotomoulded property
comparison (ISO) Icorene
1480 with Icorene 1314



Density comparison in rotomoulding 4mm

Density (4mm thickness)

Icorene 1480 develops close
to its target density much
faster than Icorene 1314

1314 NAT W 1480 NAT
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Bubble removal rate comparison

bubble count (holes/cm?)
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Lab moulding Icorene 1480 vs Icorene 1314 at 4mm

Compare Icorene 1480 @150C vs Icorene
1314 @190C PIAT

Bubbles in the wall for Icorene 1314
create brittleness eg PIAT 150C

Fewer bubbles for Icorene 1480 in general
vs 1314. However, near zero brittleness
for 1480 created by presence of bubbles!!

PIAT (4mm thickness panel)

130°C

150°C

170°C

1314

Does not
mould

190°C

210°C

230°C

&
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ARM impact ductility -40C Compare 3.2mm data
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ARM impact ductility -40C Compare 3.2mm data

Ductility (%)
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ARM Iimpact at -40C Compare 3.2mm data

* Icorene 1480 develops higher impact strength earlier than Icorene 1314

ARM Impact MFE 3.2mm -40°C
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Flexural modulus comparison 4mm data

Flexural Modulus (MPa)

900

800

700

600

500

400

300

200

100

=

150°C

Flexural Modulus

M 1314 NAT = 1480 NAT

Peak Internal Air Temperatu re (°C)

210°C

230°C

25



Whiteness (Inside surface) compare 4mm data

Whiteness CIE

_ m 1314 NAT (Inside)  m 1480 NAT (Inside)
Whiter

80.0

70.0
60.0
50.
40.
30.
20.
10.
Less

White -0
130°C 150°C 170°C 190°C 210°C 230°C

Whiteness CIE
= = =

=

=

Peak Internal Air Temperature (°C) 26



Tensile modulus comparison 4mm data

Tensile Modulus (MPa)
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Tensile elongation comparison 4mm data

Tensile Strain at Break (%)
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Heat Distortion Temperature (HDT) Compare 4mm data
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lcorene 1480 vs 1314 at 3.2mm & 4mm

« Summary of the two materials in the lab test

Property Conditions Method Unit Icorene 1480 |Icorene 1314
Melt Flow Rate (190 °C/2.16 kg) ISO 1133 g/10 min |6 3
Density Compression moulded 1ISO 1183 g/cm? 0.940 0.939
Environmental Stress Crack Resistance (Condition B, F50, 10% Igepal, 50 °C) |ASTM D1693 hr >1000 >300
Environmental Stress Crack Resistance (Condition B, F50, 100% Igepal, 50 °C) |ASTM D1693 hr >1000 >1000
Tensile Modulus* 1ISO 527 MPa 760 730
Tensile Strength at Yield* (23 °C, Type ) 1ISO 527 MPa 18 19
Tensile Elongation at Break* (23 °Q) 1ISO 527 % 380 380
Flexural Modulus* (23 °C) 1ISO 178 MPa 790 815
Impact Strength (ductility)* (-40 °C, 3.20 mm, Rotational Moulded)|ARM PIAT 150C J 62 (100%) 43 (0%)
Impact Strength (ductility)* (-40 °C, 3.20 mm, Rotational Moulded)|ARM PIAT 190C J 63 (100%) 56 (70%)
Charpy Notched* (-30 °C, 4 mm, Rotational Moulded) [ISO 179-1/1eA kl/m2 6.1 5.5
Deflection Temperature Under Load * Unannealed (0.45 MPa) 1ISO 75-2/B °C 70 62
Melting Temperature DSC °C 127 127

*Ilcorene 1480 LAB test values rotomoulded at 3.2mm or 4mm PIAT 150C
*Ilcorene 1314 LAB test values rotomoulded at 3.2mm or 4mm PIAT 190C

Company confidential
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Conclusion: Icorene 1480

« The wide process window vs standard materials means that you can be flexible in your process times —
so long as you and your customers are happy with the inside and outside finish.

* Property testing of the Icorene 1480 has been done across the whole process window and it varies very little
in terms of toughness. This means that there is no more anxiety about “correct” processing

« The higher MFR for Icorene 1480 will for sure give you a smoother inside finish earlier in the cycle and
better insert coverage or flow into tight areas compared with your current tank grade

» If you select a shorter oven time using Icorene 1480 you will get a shorter cooling time and you will save
both time and money and the carbon footprint will be reduced.

» With Shorter process time productivity will increase and your production capacity will increase

« We invite you to try lcorene 1480 and see for yourself!



For more information about Icorene 1480

For arranging a full technical discussion about how Icorene 1480 can benefit your business or if you would like a trial?
please make contact with your local LYB salesperson.

THANK YOU!

John Steele, Technical Service Manager

John.Steele@Ilyondellbasell.com
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Disclaimers

The statements in this presentation relating to matters that are not historical facts are forward-looking statements. These forward-looking statements are based upon assumptions of
management which are believed to be reasonable at the time made, and are subject to significant risks and uncertainties. Actual results could differ materially based on factors
including, but not limited to, the ability to comply with the terms of our credit facilities and other financing arrangements; the costs and availability of financing; the ability to maintain
adequate liquidity; the ability to implement business strategies; availability, cost and price volatility of raw materials and utilities; supply/demand balances; industry production
capacities and operating rates; uncertainties associated with the U.S. and worldwide economies; legal, tax and environmental proceedings; cyclical nature of the chemical and refining
industries; operating interruptions; current and potential governmental regulatory actions; terrorist acts; international political unrest; competitive products and pricing; technological
developments; risks of doing business outside of the U.S.; access to capital markets; and other risk factors. Additional factors that could cause results to differ materially from those
described in the forward-looking statements can be found in our financial reports, which are available at www.lyondellbasell.com on the Investor Relations page.

Before using a product sold by a company of the LyondellBasell family of companies ("LyondellBasell"), users should make their own independent determination that the product is
suitable for the intended use and can be used safely and legally. LyondellBasell MAKES NO WARRANTY, EXPRESS OR IMPLIED (INCLUDING ANY WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE) OTHER THAN AS AGREED TO BY LyondellBasell IN THE PRODUCT SALE CONTRACT.

LyondellBasell prohibits or restricts the use of its products in certain applications. For further information on restrictions or prohibitions of use, please contact a LyondellBasell
representative.

Users should review the applicable Safety Data Sheet before handling the product.
“Icoreneis a trademark owned and/or used by the LyondellBasell family of companies. Hostacom, Schuladurand Schulamid are registered in the U.S. Patent and Trademark Office."

This presentation includes industry data that we obtained from periodic industry publications, including (Conversio, Plastics Europe, PCEP,ACC). Industry publications generally state
that the information contained therein has been obtained from sources believed to be reliable, but there can be no assurance as to the accuracy or completeness of included
information. Additionally, the industry sources that we reference request or require that, if we reproduce the information they provide, we inform readers that they make no warranty,
express or implied, as to the accuracy or completeness of, nor assume any liability for, such information. We believe that the industry data that we obtained from industry
publications is reliable and is the data commonly and regularly used for analysis of our industry. However, we have made no independent verification of, and we make no
representations regarding, the accuracy of these data.

All information (“Information”) contained herein is provided without compensation and is intended to be general in nature. You should not rely on it in making any decision.
LyondellBasell accepts no responsibility for results obtained by the application of this Information, and disclaims liability for all damages, including without limitation, direct, indirect,
incidental, consequential, special, exemplary or punitive damages, alleged to have been caused by or in connection with the use of this Information. LyondellBasell disclaims all
warranties, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose, that might arise in connection with this information.
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