Introductions and VPM for LG Chem Polyethylene

Best Quality through Technology Service
We, LG ChemNCC/POBusiness Unit, Provide Our Customers with Maximum Satisfaction @ L G Ch
2m

Copyright © 2024 LG Chem. NCC/PO Division Packaging CS Team. All Rights Reserved



@ LG Chem

CONTENTS

@ MDOPE
LOG003P

© XM(Extreme Metallocene) Series

XM5137 (HS, High Sealing)
XM4106 (ST, Stiffness & Toughness)
XM3108

© PFAS Free
HP10182ZN / ZH
XM31082ZN / ZM




@ LG Chem

MDOPE LO6003P

Introduction
Film Properties
Resin Properties
Collaboration

LG Chem MDOPE Characteristics

Advantages of LG Chem MDOPE Products

Superior Gel Quality Excellent Stretchability

* Collaboration with MDO machine companies.

« Conventional MDOPE recipes break or create
Gel Defect (TDA, ppm) holes when stretched more than 7 times,
but LG MDOPE recipes show excellent
stretchability.

*OCS Gel Counter

Stretching Ratio

LG Chem CompetitoiCompetitor Competitor
A B c

Conventional LG Chem
MDOPE MDOPE

Applications of MDOPE Films

= Diverse types of pouches (Stand-up, Spout and Pillow pouch etc.)
: Food package, Pet food, Refill products
= Lamination films and tubes

: Label, Lid / Toothpaste and Cosmetic products

@ LG Chem

Long-term Product-ability

* In general, MDOPE have roll contamination issue

due to migration.

* LG MDOPE has significantly less migration,

so, there is no need to stop facilities for cleaning.

Continuous Production Time

Conventional LG Chem
MDOPE MDOPE




MDO Film Properties @ LG Chem

LG Chem can provide raw materials and forTuIatiéns depending on the film properties
o :,),,,:

@ LG Chem
required by the customer.

Superior Stiffness (SS) Stiffness-Toughness (ST) LO6003P 100% Sealable MDO
« Total density: 0.954g/cm? » Total density: 0.942g/cm? » Total density: 0.962g/cm? » Total density: 0.943g/cm?

* High modulus value * Balance MD / TD properties * Excellent Stiffness * No lamination

* Good for easy-cut * Good transmittance * Excellent easy-cut * Excellent Sealing property

Superior stiffness (88) 1% Secant modulus MD

y 100 . . .

Haze (%) — Stiffness-toughness balance (ST) Sealing Properties for Sealable MDO Films
Sealable MDO 80

LO6003P 100% 60

MDOPE L06003P SSType STType 100% Sealable e ,/"'Z*'\

*25umT  * 25umT *25umT *30umT
+ ASTM D1003 20

Inmumn 0 ! 60 65 I‘D l: 80 85 o0 L] 00 105 1m0 15 IIN 125 1&0 ¢
Temperature("C)
. . Heat shrinkage MD (%) - . i
Fllm Prortles / I.3y applying XM5137, . .
/ it shows excellent sealing properties
: . even after the MDO stretching process
Resin Properties gp
. > 8IT: Sealing Initiation Temperature
Cdlamrahon SSType STType 100% Sealable Tpi: Plateau Initiation Temperature (Onset temp. of max. sealing strength)
* LG Method, 100°C 5min in the oven

Tear strength MD

Heat Sealing Strength (N)
Hot-tack Force (N)

@
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Heat resistance Puncture force

<Cooling time> SIT(LG Method): 30s / Hot-tack(ASTM F1921): 0.1s
- Sealing pressure: 0.275N/mm’, Sealing time: 0.5s,
Peeling speed: 200mm/s, Sample width: 25mm




MDO Film Properties and HS Grade for Sealable MPO @ LG Chem
Technical Data of MDO Films y XM5137 for Sealable MDO

» Verification of production stability and physical properties of LG Chem | = Excellent sealing performance despite having a general density and

@ LG Chem

raw materials and recipes through global MDO facility line test. going through a stretching process.

* Even though the same recipes, the film properties vary depending on = Key values
- Cost saving with reducing POP contents and energy for heat sealing

- Easy film handling and setting of sealing process conditions

Test SS Type | ST Type | LO6003P | Sealable - :

Plant Ml,,s Density — Tm Additives
Stretching ration - Times | 6.2-7.0 7.0 (@Homin) (glar) Q) 20 T oo | si .

Thickness - um 25 30 ET\ § 5 ?00
Yeosu 1.3 0.917 122 ' Free
2,100 - 1,400 - 3,000 1,500 BM 500 2,500

1% Secant | M° upa | 2300 | 1,800 B 800 2500

MDOPE LO6003P Modulus 12’?00000' 11’%0000' 2300 1,600

10-50 | 150-250 20 50 L XM5137 1310917
. Elmendorf
Introduction Tear strength 8 *
D

facility and process conditions, so they are expressed as a range.

150 - 400 | 100-130 200

Fllm Pro rtles Haze % 45-6.5 45-6
Resin Properties MD 1.0-40 | 05-3.0 : : 9 QRIS 1.0/0.917

Heat

Collaboration Shrinkage | o 5mi 00 00

HP1018 1.0/0.918

Puncture force - - * Single layer, 50um, BUR 2.5 Density (Stiffness)




Resin Properties of LO6003P

@ LG Chem

LO6003P

= Key values
- Excellent thermal resistance(Shrinkage rate)
- Good transparency(Low haze)

- Processability(Good stretchable)
= Resin Properties

MI, 16 Density Tm Additives

Plant . : e PFAS
M (gromin) (@) (Q) AO  Slip, AB

Yeosu 0.85 0.962 134 0 X Non PFAS

= Film Properties

MDOPE L06003P 1% Secant modulus MD / TD" ASTM D882 MPa  1,065/1,710

Haze? ASTMD1003 % 76
Introduction WVTRY ASTMF1249  g/m'-day 29

q 0 1) Blown single-layer 50um, Extrusion temp. 180°C, BUR 2.5 : 1
F||m Promrtles 2) Non-block type 30um film manufactured on the customer's MDO line, Apply more than 70% of MDOPE
3) Water Vapor Transmission Rate, Single layer 50um ,38°C /100%R.H., Atmospheric pressure

Resin Prortles = Applications

: Food packaging(All PE, Lami.) = Stand-up pouch, Spout pouch, Pillow Pouch, Lid
Collaboration o |
Lamination films and Tubes Toothpaste & Cosmetic products
General & Industrial packaging = Icepack, Refill pouch, Label etc.

@ LG Chem

@ LG Chem
LUTENE™ LO6003P

Application
« Food Packaging, Lamination Film, Stand Up Pouches, General Packaging Films,
Industrial Packaging, Multilayer Packaging Film

Characteristics

+ Superior mechanical properties with good clarity and processability for MDO Film application
+ Additives

- Slip : No, Anti-Block : No, Processing Aid : No, Antioxidant : Yes
Properties

Item

Resin Properties
Density . ASTMD1505 |

Vicat Softening Temperature (B50) IS0 306

Film Properties
Secant Modulus - 2% Secant MD/TD  ASTM D882 | 830/1,000

Elmendorf Tear Strength MD!TD ASTM D‘I 922 0 14.-’ 1 UEU i
.Puncture Force ASTM DSMS 2? d
.Haze ASTM D1003 43

GIOSSASTM D245? 29 i

1) Film properties are measured on 25, film specimen®, and properties may vary depending on processing equipment & conditions,
2) The data in this table are typical values, and not guaranteed specification

Film Processing Information*

- Film Process: Blown Film

+ Processing temperature: 170 ~ 210°C
«BUR:25:1

« Film thickness (zn): 25

For additional sales, order and technical assistance Revised : 30/11/2024

Head office  NCC/PO Division, LG Chem Lid. Packaging C5 Team

Yeoui-to P.O.Box 672, 219 fipar LG Twin Tower, 211, Hwangsae-ro Osan-si, Gysongge-da, 18126, Korea.

Yeoui-faern 128, Yeongdeungpo-gu Seaul, Karea. Tal. 82-31-5187-0215

Tel B2-2-3773-TH0A/T 7453361
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p.t! I‘ﬂlllg LG Chesn s will be safe ﬂl‘ﬂﬂlllabk hruse under end - use conditior II! Thﬂ!lﬂ contained herein can be cl h.\ntd without notice as &
result of the quality improvement of the products.”




Collaboration with MDO Film Value Chain
@ LG Chem

-

@ LG Chem

LG Chem’s MDO technology has been venﬁ;ed through MDO companies, and provides

Technical support to MDO customers around {he world

Reifenhauser

Through collaboration with Reifenhauser, the world'’s first 18um MDO film was
manufactured. This was possible based on superior stretchability & processability.

MDO promotion in Europe
1. Exhibit at the BOBST booth during the last Drupa exhibition ('24. 5. 28. ~ 6.7.)
2. LG Chem Recipe demonstrated during Open House Event ('24. 11.7.)

NEWS

Reifenhauser exhihits ‘fully recyclable’, 18-
MDOPE LO6003P micrometre MDO-PE film

30MAY 2024

Reifenhduser Blown Film is displaying the ‘world’s first” 18-micrometre MDO-
——————————————————
Inﬂwudon PE film at drupa 2024; it is said to reduce thickness by 25% compared to
——
previous films and unlock the use of fully recyclable, low=-carbon mono=

material flexibles.

Film Promrﬁes o= 5 - g —— < - Rgdefining Pa'ckagingLGC
Resin Properties
Collaboration

3 Source: Article on Packaging Europe journal (30. May. ’24)
Open House Event

W&H

When testing W&H company, an MDO film with a draw ratio of 7 times
was manufactured using 100% LO6003P product.

Through this, it was confirmed that a product with excellent high
modulus and good transparency could be obtained.

LO6003P 100% MDO Film, 25um, x7.0

1% Secant Modulus
[MD/TD]

Haze ASTM D1003 % 7

ASTM D882 MPa 3,000/2,300

Hosokawa Alpine

Through Hosokawa Alpine trial of various
raw materials and recipes, we confirmed

superior plate-out characteristics and
processability compared to competitors, and

especially stretchability up to 8 times.




XM Series Overview | : @ LG Chem

LG Chem has catalyst developmenttechnologyand continues to launch the XM Series
to provide value to customers. L .

@ LG Chem

* Film Thickness: 25um
* XM3108 has 80 - 100% better dart drop impact strength

compared to competitor’s products.

» XM5137 has excellent SIT despite density of 0.917g/cm?
compared to competitor’s products with lower density.

< Legend >

:.g 0100.9171 el * SIT according to border color
0 g . .

800g SIT (°C)

» XM4106 has three times the dart drop impact strength
Cc8 compared to competitor’s products with similar density.
mLLD
1.0/0.916 C6 : 82 |93-96| 100
6509 mLLD

1.0/0.918 1.0/0.926

5009 5009 O LG Chem

C6 Competitor
mLLD

0.3/0.927
1409
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XM5137 Ata

@ LG Chem

!
¥

A\
4

Property

1 Exceptional sealing properties
SIT : 82 °C (Den': 0.917)

. Food packaging
Liquid sauce, powder products

o Outstanding hot-tack

Specialized in high-speed packaging . Recyclable

_ . All PE Sealant Film
3 Non-blocking All-PE packaging Detergent, Pet food, Ice pack

Easy un-winding process

4 Excellent processability

. E-commerce packaging
Reduce Contaminant / transition gel Air pack, Air cell

Copyright © 2024 LG Chem. NCC/PO Division Packaging CS Team. All Rights Reserved



@ LG Chem

XM5137 (HS)

Infroduction
Grades
Properties

Value Proposition

Technical Data Sheet

XM5137 shows unparalleled sealing performance in the similar density range

Grade Line-up

Tensile strength
at Break
[MD/TD]

Elongation
at Break
[MD/TD]

Melting
Point

Additives

Haze ' 1siin/AB]

MI Density Dart impact

Test Method
(ASTM)

D1238 D1505 LG method D882 D882 D1709A D1003

e

e em we W o
e em we e e
e em we e e
e em we e a

* Film properties are measured on 25.m film specimen
and properties may vary depending on processing equipment & conditions.

XM5137BN
XM5137BA 0/2,500
XM5137BM 500/2,500

XM5137BlI 800/2,500

@ LG Chem



Analysis with Competing Grades @ LG Chem

@ LG Chem
XM5137 shows unparalleled sealing performance in the similar density range
1.1 Exceptional sealing properties (SIT)
Improved processability @
% » >/
- 1310917 SIT . 82 C
XM5137 (HS) é . = |n general, density and SIT are correlated
g; mprove s.ea ing
E . 4 i = XM5137 shows the lowest SIT with density
Infroduction g - .
z 1.010.917 (0.917)
Crades ; 0017 Lowest SIT compared to competing grades
Properties
Value Proposition

* SIT : Seal Initiation Temperature

Density(Easy to process)




Exceptional Sealing Properties @ LG Chem

@ LG Chem
XM5137 is suitable for high-speed sealing thanks to outstanding hot-tack properties
2. Outstanding Hot-Tack
@ XM5137
@ HP1018 (M1 1.0 /D 0.918)
@ POP (Mi 1.2 /D 0.902)
@ Competitors (M12.0/D 0.913) _ .
L Broad high-speed sealing range
%
XM5137 (HS) _ 30 = Hot-tack range 9°C broader compared to POP
Introduction L%: Excellent Hot-tack strength compared to POP
Pt § Less damage on the film even though the heat-
Propert sealed area is cooled for a short period of time
o - Excellent for high-speed seali kagi
\Value Propostion xcellent for high-speed sealing packaging

100 110 120

Temperature(°C)
= Hot-tack : Sealing strength measured without cooling the heat-sealed area




e Easy to process @ LG Chem
LG Chem

=XM5137 is not sticky and easy to process
=XM5137 isa “PFAS Free” product with excellent processability

= PFAS Free :([Eco-friendly products that do not contain PFAS ingredient that are subject to regulation from 2025

3. Non-blocking Properties 4. Excellent processability

General LLD Density @pNon-sticky Processing load ( Bar ) Reduce Processing Load 30%

- PFAS free based on
Blocking - \30 Down

_— Blocking Force (gf) |mproved processability

3 - - PFAS free
XM51 37 (HS) Equnvalent Sealing Properties (SIT 76°C) Rempe

HP1018 Competitor XM5137
(1.0/0.918) (1.0/0.917) (1.3/0.917)

Introduction Gel amount when changing grades
Grades = | | 'POP/LLD> LLD —POP/LLD-> LLD —POP/LLD> LLD
. | g | 3 1 1 1 1
Properties ns POP | POP70%  POP30% | =
" ' (12/0902) * LLD30% XM5137 70%," S
\alue Proposition LS

= Specimen Size: 10x10cm, Aging: 80°C / 30min, Load: 250g
XM5137 : Non-Blocking = Blocking force measured at UTM 100mm/min speed

XM5137 — LLD — XM5137 — LLD — XM5137 — LLD



A Formulation Guide @ LG Chem
LG Chem

XM5137 can be applied as follows according to customer's recipe.

Down gauging with the XM5137 can reduce POP usage of the sealant layer.

+ Sealing strength and SIT similar to existing products

+ Customized sealant layer total packaging solution
*SIT: Seal Initiation Temperature

Sealant Layer

POP 30% mLLD 70% POP 50% mLLD 50% POP 70% mLLD 30%
- Replace with XM5137 100% » Replace with XM5137 90% POP 10% » Replace with XM5137 70% POP 30%
2 15 S @ 4, i ®
XM51 37 HS g - 2 KIS PORC g " ——xms137(7) POPG3)
+ POP S ——mLLD(7) POP(3) S — mLLD(5) POP(5) S T
5137 or XM5137 + POP | >
|ntrwuctlon *XM: Extreme Metallalocene

80 90 100 110 120

0 o} 0
0 70 80 90 100 110 120 0 80 90 100
‘ E I P o0 Temperature Temperature Temperature




= Value Proposition for Mono-material Pouch @ LG Chem
LG Chem
e XM5137 provides properties optimized for the sealant layer of mono-material packaging.

| LG recommended recipe | Value

=Oriented PE formulation(MDOPE, BOPE) @ Superior sealing performance

LG All pe solution - Low temperature sealing
MDOPE LO6003P, SO6703, XM3108 - Good contamination sealing

BOPE LO4904P - Enhanced mechanical properties

»"Sealant PE formulation(with XM5137) ® Processability
- Packaging process

1 Ju— : High output in pouch-making
XM5137 (HS) R - S - Conversion process

9 Reduce Blocking

Infroduction XM5137 100%
Grades -
Pfopefﬂes @ Cost Saving Opportunities

- - Reduce POP usage
Value Proposition - Reduced preparation time




| Value Proposition for Powder packaging @ LG Chem

XM5137 provides excellent properties for powder packaging requiring
contaminant sealing.

@ LG Chem

| Superior sealing performance | Value

= Contamination sealing strength
- Competitor : mLLD , Density(0.918)

20

@ Superior sealing performance

- Low temperature sealing
Competitor XM5137 - Superior Hot tack strength
- Good contamination sealing

@ Processability

Sealing Strength

- Conversion process

XM5137 (HS)I | - %r?lpera%uzrg 130 S AR Reduce Blocking

*Measurement of sealing strength after powder contamination
Pharmaceutical *Powder : milk powder

Infroduction = Hot-tack

Ref 50um XM5137 50um
Grades Flour, Sugar etc 10 *Ref : POP(7) : LLD(3) *POP(3) : XN5137(7)
. |
Properties

Value Proposition

| 75 85 95 105

| Temperature
*Coffee packaging material hot-tack strength measurement results

o

@ Cost Saving Opportunities
- Reduce POP usage
- Reduced preparation time

Sealing Strength




Overview @ LG Chem

@ LG Chem XM 4 Series shows excellentimpactstrength desplte its high density.

- it can be actively used in stiff-applications that require physical properties.
XM 4 Series Technical Data

Properties and Value propositions ) » .
< There are 2 grades according to the additive prescription >

© Medium density but excellent dart impact il Thickness: 250
— Down Gauging with equivalent film texture .
XM4106

@ Improved Processability ““ Test Method

— Production performance 1
MI (g/10min) ASTM D1238

Applications

H 3
@ Heavy DutyBag @) Stand-up Pouch & Ice Pack Density (glem’) 0.926 ASTM D1505

Melting Point (°C) 124 LG Method

XM4106 (ST) < XM4106 has excellent Stiffness & Toughness balance >

* Ml / Density [MD/TD] (kg/cm?)
il Dart impact (25um) i
Elongation at break 550 / 700 ASTM D882

1,000g
[MDITD] (%)

Tensile strength at break 550 / 500 ASTM D882

Introduction
Properties
Value Proposttion

Dart drop impact (g) 500 ASTM D1709A

1.0/0.918 1.0/0.926
HP1018
’ 5009 5009 Haze (%) 25 ASTM D1003
0.3/0.927 Addives 1P 9o -
1409 (PPm) |\ nti-block agent

Density (Stiffness)

Dart drop impact




@ LG Chem

XM4106 (ST)

Introduction

Properties
Value Proposttion

Stiffness & Toughness @ LG Chem

XM4106 Series has stiperiorstifiness and toughness properties even medium-range density.
- Three times the impact strength of a similar density & equivalent to density of 0.918.
- It exhibits'better stiff & tolighnéss balancethan conventional mLLD and HP series.

-

®
4

Stiffness & Toughness

<It exhibits three times the impact strength of a similar density <XM4106 is similar in stiffness to the 0.930 density product>
product, which is equivalent to a product with density of 0.918>

Dart Impact Stiffness (1% secant modulus)

Conventional mLLD HP1018 XM4106 Conventional mLLD HP1018 XM4106
0.3/0.927 1.0/0.918 1.0/0.926 0.3/0.927 1.0/0.918 1.0/0.926

* Film thickness 50.m, Blown film extruder (Die : 45¢ / BUR 2.5)



@ LG Chem

XM4106 (ST)
Infroduction
Properties

\alue Proposition

E «, = B Fin ;

' FEEs MI.’ W{?’I/I/

i f&w?fb M SE&FLAUF LG Chem
Processablllty 7/71011 IPJJ(?JEESbé (2 UIS/"E = e =y ¥ @

1A
GEFULLTE

OFEN-PAPRIKA |

s f, TEN i =
s : Fleisch
o sen e S
- FIX GEFUE[ z 72' or
o Iy IKA E”

Processability

e Pressure (bar)

“Broad MWD”

%
— Improved Processability 1000er _

%
10z

XM3108

HP1018

Conventional XM 3 series XM4106 Conventional XM 3 series XM4106
mLLD mLLD

* Machine : Blown film extruder (Die : 450 / BUR 2.5)



Overview
@ LG Chem

XM 3 Series

Properties and Value propositions
© Excellent Dart impact Strength

© Down Gauging, due to improved physical properties

© Boosting PCR
- When mixed with PCR, properties are not degraded

Applications
o Food packaging(Lamination film) 0 Industrial film

XM31 08 < XM3108 has twice the dart impact strength than HP1018 >

* Ml / Density
1.0/0.917 )

. Dart impact (25
Infroduction 1,000g pact (25,

Properties
Value Proposttion

1.0/0.918 1.0/0.926
500g w 5009
1.3/0.927
180g

Density (Stiffness)

Dart drop impact

@ LG Chem

XM 3 Series shows excellent impact strength than,‘éxisting products

Technical Data

< There are several sub-products depending on the additive prescription >

* Film Thickness: 25um
XM 3108 XM 3056

mmmmmm -

MI (g/10min) 0.5 ASTM D1238
Density (g/cm®) 0.917 0.916 ASTM D1505
Melting Point (°C) 121 122 LG Method

Tensile strength at break
[MD/TD] (kg/cm?) 500/ 450 550/450 = ASTM D882

Elongation at break
[MD/TD] (%) 450/ 600 400/600 | ASTM D882

Dart drop impact (g) 1,000 850 @850 850 1,200 1,000 ASTM D1709A

Haze (%) 30 16 | 16 | 16 24 = 14 ASTMD1003

Additives Slip agent X X | 500 1,000 X 1,000

(PPM)  Anti-block agent X 2250 2250 2250 X | 2,250




Superior Toughness @ LG Chem
@ LG Chem ,
XM 3 Series have superiordartimpact strength compared to conventional mLLDPE.
- In comparing¥aw materials alone, twice the impact strength "
- Even whién blended with LDPE; it exhibitsiexcellent toughness.
Dart impact strength
< XM3108 has twice the impact strength than Conventional mLLD > < Even when blended with LDPE 20%, it shows more than twice
the impact strength of conventional products >
XM3108
Infroduction
Propert
Value Proposttion

[504m] [25m] [50m] [254m] [50m]  [50zm, +LDPE 20%] [504m]  [50m, +LDPE 20%]

Conventional mLLD XM 3 series Conventional mLLD XM 3 series * Processing condition
Blown film/ B.U.R(2.5)
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P . . rK7zoez,
Better Sealing Propeities s i @ LG Chem
@ LG Chem el ¢ 2 ‘(o ‘\\ - ”ﬁ;g_ﬂ_ﬁ“tﬁ - [L],;fEL_Il_TL .
XM 3 Series haveexeellent sealing prope m E,
== /8 ’
Heat sealing properties
Fso‘ji'i’(‘,ﬂ) < When measuring heat sealing strength,
-~ 12 the XM 3 Series initiates sealing at temperatures
as low as 4 degrees >
XM3108 Better sealing . . o
properties SIT . 100—>96 C
Infroduction The better SIT provide,
_Properties @ Conventional mLLD = Energy efficiency
" @ XM 3 seri .
Value Proposition == = Operation & Product safety

SIT(@2N)

= High speed sealing

95 100 105
Temperature(°C) * SIT : Seal Initiation Temperature



@ LG Chem

XM3108

Introduction
Properties
Value Proposition

Value Proposition

XM Series can provide various advantages such s '
- Based on its excellent physical properties; i an provi
such as thickness redug,tion,\cgs_t r_eggctionL 1

-~ » TS

—— |

< Even if the thickness is reduced by 20%, it shows
the same physical properties as before >

%
~2 ODown

XM Series provide,
= Dart impact increased by 80%

(at the same thickness)

Possibility of additional use of
low-cost raw materials

Down-gauging & Cost saving 20~30%

%
~2 0 Down

< It is possible to reduce the cost

as much as the thickness reduction >

ting@‘ .-

3
/

Main applications

< When mixed with the recycling product, the physical s

properties of the film are not degraded >

30~40:.,

Through the XM Series
= High reduction of CO2 emissions (Resin usage|)
= Provides a boosting effect when applying PCR products

Reduction

Co2 < Due to the reduction in the amount of
raw materials, carbon emissions can also be reduced >




/
Value Proposmgngor Al PE Stand-up Pouch

p All-PE Formulation

(
>

$ XM3108 + HD
XM4106

XM5137

\_

p AllXM Sealant Layer
Similar Stiffness_& Enhanced me:

120m = 100% 100% 115%

T hickness Stiffness| Dart Thickness Stiffness  Dart
impact impact

Copyright © 2024 LG Chem. NCC/PO Djvision Paekaging CS Team. All Rights Reserved



LG Chem

Non PFAS mLLDPE
LG Chem has developed Non PFAS LLDPE produ

for upcoming universal regulations — PPWR(Annou

@ LG Chem

Grade & Properties

- Test Method m HP1018 XM3108

ASTM D1238 | g/10min

Density ASTM D1505 | glem® 0.918 0.917
Melting Point | LGMethod | °C 118 121
Tensile strength | \oryi nggy | kgom? | 500/520 | 500/ 450
N PF AS at break
on Elongation ASTMD882 | % | 550/640 | 450/600
at break
Iniroduclion Dart drop impact = ASTM D1709A g 500 1,000

Grade ZN ZN ZIM

Additives Slip agent ppm 0 0
Anti-Block agent| ppm 0

1) Film properties are measured on 25.m film specimen®,
and properties may vary depending on processing equipment & conditions.
*B.U.R: 2.5, Processing temperature : 170°C

2) The data in this table are typical values, and not guaranteed specification

@ LG Chem

drovide prototypes in preparation
art '26) & ECHA(Announce '26 / Start 27 ~28)

LG Method for comparing PPA Performance
# Melt fracture Simulation Method

Comparing PPA coating performance using a capillary rheometer set up to simulate
melt fracture and confirming equivalent performance compared to fluorinated PPA.

O Melt Fracture Occur

L 4 D|e Drool Simulation Method

A die drool test method was established using a Goeffert extruder,
and Non PFAS products were confirmed to be equivalent to PFAS products.

Non PFAS [ _.f":
PPA

‘I / 4

#HP1018BNAN

AN

Fluorinated | "‘Q’*‘c\
PPA | il




Global Trend m/ re’gulatlon of PFAS(Per- and PonﬂouroaIkyI substances) ~ @LGChem

PFAS ba}regulauonsare divided into régulations: rig " CHAand rackagmgtmderPPWR
LG Chem is preparing to compljfit dance with the schedull S

€@ ECHA Timeline (european Chemicals Agency)

EU PFAS regulations originally aimed for implementation from 2026/2027, but due to extensive review, the EU Commission
recently mentioned that a decision cannot be made within 2025, and it is expected to be implemented by 2027/2028

'23. Jan. "24. Sep '26. . 27]’28 Start

@) @) ) : @)
|

Ban List (~Now) Proposal to ECHA Under review by ECHA Expected final decision Start of universal ban
-'99. PFOS for universal ban of "As of September, three by the EU Commission I regulation for PFAS

-'20. PFOA PFAS out of the 14 major uses " k : o

-'23. PFHxS (SE, DK, DE, NL, NO) are under review, with X Exceptions : Applying a grace period

-'23. C9-14 PFCAs four already reviewed." If there are alternatives but they are not being produced

- '24. PFHXA ona commercial scale

If there are no suitable alternatives or if the registration

and approval process for additional regulations is lengthy

12 years

€ PPWR Timeline (European Packaging and Packaging Waste Regulation)

Anticipating the application of PFAS regulations related to food contact materials and packaging
regardless of the Universal Ban, according to PPWR, during 2026

'24. 4Q 1 '26.2Q~ Start
T—O 1 O ~ 3 PFAS content standard (All of the following criteria must be met)

I
Announcement of PFAS ban I Start of universal ban : Each PFAS analyzed (excluding polymers): <25 ppb
for food contact application
(18-month grace period)

Total of all PFAS analyzed (excluding polymers): <250 ppb

All PFAS including polymers <50 ppm

X Source : AMI PFAS Workshop, Brussels, Belgium (10. Sep. ’24)

Copyright © 2024 LG Chem. NCE/PO Division P3 kaging CS Team. All Rights Reserved






