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New home sales

by the 100 biggest real estate developers (%YoY) China’s banking system - exposure to property sector

292% 316% Property Shad?w

Banking

14.9%
6.7% Developer
loans
Mortgage
-28.1%
-325% -33.1%
Jan Feb Mar Apr May Jun Jul Unit: Trillion yuan
Source: CRIC, Bloomberg, SCMP, Goldman Sachs https://www.bloomberg.com/opinion/articles/2023-03-30/shadow-banking-

don-t-look-at-china-the-us-also-has-a-problem
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Note: *Aggregated from selected countries that has export value share about 80% in 2022

Note: Index where previous year =100
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Global Trade Recession
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Thai Export growth (%YoY)
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Export growth of top Thai export products
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GDP 15 26 37 30 4
nIsuSlnAMANBU 0.6 6.3 38 50 L
MsuSInAuDvSTIUIA 37 0.0 -3.0 -32 : 4
nisavnu 3.1 2.3 1.8 1.6 3

- lPNBU 3.0 51 20 2.0
- MASY 34 49 22 13 4
misavoon (Furanins tusu USD) 17.4 55 -12 -25 . 4

msudn (Fwufanins tusd USD) 295 13.6 -24 -24
DASIDULWDNDTY 12 6.1 18 14 '}
swmﬁwﬂuduqluméa (USD/Barrel) 68.8 97.0 78.0 84.0 1t
Swdulinnooligd (d1unu) 0.4 12 285 27.6 4
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Global Bond Selloff to continue
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Is Thailand Open for Business?
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USD billion

2e10lsNG NMisavnudINcivUs:LNFATU
nggolasuupundiUs:zinADILBYUD U

Cumulative FDI Net Inflows in Selected ASEAN Countries
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Source: UNCTAD, CEIC, compiled by KResearch
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2 Swouusmns (UN-Projection) ~ 206%
S 7 : . 2029: Super-
= 1 14.5%

71 | 2022: Aged
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2010 2013 2016 2019 2022 2025 2028 2031 2034 2037 2040
Source: ns:ns>vuKnialng, UN, KResearch
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US dollar
10,000 GDP per Capita
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Dec-14 Dec-15 Dec-16 Dec-17 Dec-18 Dec-19 Dec-20 Dec-21 Dec-22

Source: Bloomberg

usvvIUtuNALNUAsasIVsIgiawav 8.9% of GDP

nstoud 1.4%
daduvdvusvviu

InuUasnssy
315%

AWNua:0mis 7.6%

msyigdouazuandg 15.8%'

msdnu 2.8%

msKaa 16.5%

usmisstasmsy 4.4%
Source: &UnviuancunosIa

Ease of Doing Business 1s10nu SG ua: MY

Global Ranking:
¢

Singapore 2
E Malaysia 12
mmmm Thailand 21
Vietnam 70
: Indonesia 73

Source: World bank Doing Business (2020)
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Customer Satisfaction Survey
Kasikorn Research Center
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4Q-22 1Q-23 2Q-23
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AuUnys ausy

Source: National Credit Bureau
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HMC Polymers Journey to Sustainability

1980s 1990s 2000s

Technology push to serve Enhancing the core Securing business
domestic demand sustainability

® ® ®

Q 1983 ‘@ 'L9P9L7 , .® 2006

:  Founded on Dec, 8th Ine (5
by Himont, Metro ‘ pﬂ
(SRIKRUNG WATTANA) became

shareholder

Feedstock security
for the sustainability
of business

and Bangkok Bank

-® 1989
1St PP plant

start-up in Thailand

2010s

Advanced technology for
sustainable solutions

©

@ 2010
: PP Line 3 completed

Step into
sustainable

solutions

@ 2017

Transfer of PTT JV
ownership to

Yl =

Feedstock security
for the sustainability
of business

HMC

POLYMERS &
CONFERENCE 2023

40 YEARS OF INNOVATION AND TECHNOLC
FOR PEOPLE AND SUSTAINABILITY

2020s

Market driven innovation for
sustainability

h

@ 2022

PP Line 4 completed
Initiate and expand more collaborations
for Sustainability

2023 4 i

HVIC Polymers

The highest capacity of PP in Thailand
with capacity of 1.06 mill tons

New sustainable products
in pipeline including bio-based and
recycled PP

Achieve certifications for
sustainable product business

,nt:[,ﬁ.cg @ Recycled

& Carbon Certification W Stand ar
©TextileExc



HMC Polymers’ opportunity & challenges Ul
on Sustainability trends

What we’'ve found What we've faced
e.g. fiber-based, bio-based with fast

@ Single-use plastic is banned
development to improve performance
/Q Everyone goes “Net Zero” I. Enforcemept ?f low
| carbon emission

| Increasing of Intermaterial
1 replaced products

\4 CH
Brandowners/customers seek for low
carbon emission solutions

Sustainabi!ity accounts 1— *!l! Environment aspect is just
on everything Ii n a part of sustainability

Implementation of international requirements
forces the engagement along the value chain

HMC
POLYMERS




How we’ve fought

Emission of materials
per KG*

1.86-2.18

kgCO,e

. HDPE  132-2.23° ' d

. f < kgCO2e

_f

5, | pET  2.69-2.89

kgCO.e

PP is Sustainable

recyclable, less CO, emission comparing to other
materials e.g. paper, metal, aluminum, other plastics

’ LR N S IR T T
NN R R S
g ox s DUCHER S )

P A p
4590 %, N
4 Sl Sod,
BV e SR
B LRV a9 |
“" A“" : :" i : GPPS . .
e sy St AN LA
=5 ”~-~.‘5)
= St AL
h‘ iswiise
s \.’i)-}'

kgCO,e

and we make it more sustainable

through innovation and partnership
Make it not only the products but also the process

) Aluminium 3.22
'sheet kgCO,e

Bleached 4.39
bagasse e
pUIp : L p— " - —— : i e 2N

kgCOze

& rC
A v

*Source Emission factor & CFP of material, H M C

not the products from TGO Po LY M E RS
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The 2030 Agenda for Sustainability

\\)) In 1987, the United Nations Brundtland Commission defined sustainability as

v
\\& /Y "meeting the needs of the present without compromising the ability of future
W /4
generations to meet their own needs.

NO £ GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY - HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND d 10 REDUCED
ECONOMIC GROWTH INEQUALITIES

ﬁii =)

13 CLIMATE 1 LIFE 15 LIFE 1 PEACE, JUSTICE 17 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS SUSTAINABLE

el DEVELOPMENT
@ GOALS

HMC

POLYMERS
CONFERENCE 2023

40 YEARS OF INNOVATION AND TECHNOLOGY




ics provide sustainable solutions

@
PLASTIC SAVES FOOD | ; S

Every year, about

600,000

pacemakers,

Ower Seat belts, when used, reduce the risk of fata

In Europe, 3 The shelf-life of beef can be : Wrapping a cucumber in plastic film v : =5 SIS, When seed reae
UNLY 3% : EKTEHDED B.,', . extends its shelf-life to up to 3 Uun - TUry o I-Seal passenge

OF ALL PRODUCTS 5-10DAYS :  14DAYS PO poice offcers ves

hawe been saved over

Wrapping bananas in a
modified atmosphere bag
extends shelf-life by

2 T0 3 DAYS

Car cocupants by ght-truck occupants by

nsulated by a
polymer, are

the past 30 years due ;
g fitted globallky

Iy are
to the fact that There are more t

protective vests are . 1 n MILLIUN
delivered to customers are spaoilt made with tough .
s

during transpaort thanks to packaging - . plastics materials . 3D printed hearing aids
— compared o S0% in developing : when using the most advanced 7 : wiorldwide

countries : plastics packaging soluticn : . Y

R I I R R A R O I A S N

-
*
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-
®
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-
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-
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-
*
-
-
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-
-
-
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PLASTIC SAVES WATER | - ‘ PLASTIC SAVES FUEL

me of the average
Plastic pipes have the lowest

e The production of . — - . - : i Fail te wh car, lightweight plastic parts save » ¢ . . eaded to : LESS ENEHBY
: b . overall failure rate when F ey 71 eaded to -
LA . plastic bags consumes . B e . R e i ] . SlEs L =

reduces water compared o other matenals and

tion by LESS THAN 4ﬂ'f Officials: In Los Angeles: recently are designed to last more than 3 Duu LITHES : LEEIEATLL weight they save on transport
consumption by - I] *  released 96 million plasticballs  * - T T e e =i G SRS T IS Mty
40 = 5 0 Dfi] . of the water needed to make | into the 75-acre Los Angeles . 1 UU YEﬂ RS 85 3 result — w .

paper bags Reservoir in hopes of preventing would get you to and

: 300 MILLION GALLONS : Tf”“‘? 1TmmKT 'éﬁ%ﬁiﬂ;'ﬁém%%“m

ut

Using plastics in

'-"'"“l.' Sl MU

5 20%
FUEL SAVING

POLYMERS
CONFERENCE 2023

. 40 YEARS OF INNOVATION AND TEC
Source: http://www.wrap.org.uk/content/fast-facts-plastics N



http://www.wrap.org.uk/content/fast-facts-plastics

Several solutions to overcome the plastic
waste issues throughout its life cycle—

————————————————————————————————

DriVing CirCUIqr Economy N et astolicaiosoutce

and its inherent value can be
realized by developing
circular Economy

Closing plastic

, , circularity gaps
Reduce Prevention of plastic waste
by using less plastics
Multiple use of Plastic products
(Same or alternative items)

Collection of plastic waste at
Household level before
entering the municipal

qu.;e ~< waste stream is critical for
avoidance - . .
Replace Replace will more sustainable building circularity for
materials plastics.
Redesign Redesign for circularity and Consolidated Industry-

sustainability Government efforts to

develop larger scale

Circularity via Mechanical or collection and segregation
Chemical recyclin facilities are vital for drivin

Waste < "> g

- efficiency of recycling
management [ 8- 105 plastic Waste to Energy

o -,
Y . . . S -

HMC
POLYMERS
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Sustainability Strategy

Continuous and
Sustainable Growth

Business Operation with
Environmental Responsibility

i
‘J A.J.PLAST

Potential People and
Society Development

High-quality raw material
sourcing

Responsibly Business Operation

Risk Management

Innovation Management

Energy Management
Water Management
Waste Management

Greenhouse Gas Management

Employee Well-Being

Human Capital Development
Human Rights Respect

Corporate Citizenship and
Philanthropy

DECENT WORK AND

() INDUSTRY, (NNOVATION 1 PEAGE, JUSTICE
ECONOMIC GROWTH ‘o ANDINFRASTRUCT!

AND STRONG
INSTITUTIONS

o

i Y,

CLEANWATER

1 CLIMATE
AND SANITATION

ACTION

v >

QUALITY
EDUGATION

8 DEGENT WORK AND 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

16 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

Yy,




Innovation Management

High value added
products

Green products
R&D

Training promotion, enhancing learning,
developing creative thinking for employee

i
‘J A.J.PLAST

Target

Y2023

&3 1new green product

o |

O
> 4.5% increase in R&D investment

@ 20% reduction in fossil-based raw
material consumption

@ 5% reduction in GHG emission



Roadmap to Zero Carbon Company
N

. DRIVING AMBITIOUS CORPORATE CLIMAT
carb
CLIMATE-RELATED ‘
FINANCIAL
DISCLOSURES

IIIIIIIIIIIIIIIIIIIIIIIIIII

2021 2022

Certified Announce Carbon 5% GHG
carbon Neutral Target & Reduced
inventory Net Zero Year by
CEO
30% GHG Reduced

i
" A.J.PLAST

Carbon Neutral Net-Zero Carbon
Company

Net-zero carbon ——

Near-term target

Potential GHG Reduction Measurement in near future

- Solar P.V. project, cap 1 MWh and 4 MWh (in process)
- Floating Solar P.V. project, cap 1 MWh

- Direct flake dosing project

- Water reuse

Long-term target
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Kessaraporn Trongtorsak

Vice President
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How we act N
& Now

Act with goals
Then 9

Renewable feedstock: bio-circular

Carbon footprint reduction of product

Private & gog e .
Public E@ﬂ """""" o LS Prod e Verify CFO & CFP (carbon footprint of organization & product)
sectors ollecting
Recycling e Understand baseline to establish action plan to reduce carbon emission
e Energy efficiency program
T I PP ° ° ego
f Bl roducers New PP products enhancing sustainability
X Plastic _ PN Mono-material, better performance for durability, lighter weight, less energy
aavied | production s 7T of conversion at customers
Consumers
Post consumed PP collection platform 5{‘3 PP REB&RN
Community & Internal program to collect used PP materials & YUB30 PP Nu, 45
c Bhls |
onvertors
Post-consumer recycled PP products: PCR PP
e Step-in circularity with certified PCR PP

HMC .

POLYMERS &
_ CONAERIENE S s —
40 YEARS OF INNOVATION AND TECHNOLOGY




Sustainable with HMC Polymers

More Solutions

with Fossil-based PP E

Mono-material

Multi-material laminate Mono-material PP

0 I o
) ) \
N
- HA712J
PET | PP
AdhesiveL hﬁ Adhesive
PE PP

Light weight material

[ LIGHT
WEIGHT

Maintaining the dimensional
stability and performance

Intermaterial substitution

H5416T

Durable application
that is easily recycled.

Go Greenere®

with Bio-circular

& Carbon Certification

Virgin-like

Circular

R SR 3 o x
el ; SR \, Y
e : - i.A,.f} Gt ,;2; : e, _.’ ,\-.‘.". ,{_» 7
E = R | ki
- X 33 _,. ik {5 %) iPets
Global Recycled
/ \_Standard
©TextileExchange
Q
< = 1
:.

HMC
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Our goal for Sustainability

“Creating Endless Solutions
for everyday Sustainable Living”

Sustainable PP Solutions
contribute 5-10%

of total sale volume
Market World Class by 2029

Leading HSE &
Innovation Operational
Excellence

Result-Oriented, Experienced, and Engaged People through
HMC core values and behaviors

HMC

POLYMERS &
CONFERENCE 2023

40 YEARS OF INNOVATION AND TECHNOLOGY
FOR PEOPLE AND SUSTAINABILITY
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INNOVATION
TECHNOLOGY

SUSTAINABILITY

Deepadali Kelekar
Department Manager
nnovation and Technical Support




Reduce

Reduce the plastic usage by
High Performance PP help to downgauge

Adstif EA648G ‘ 5th Generation Non-Phthalate catalyst product

Thermoformlng ) Excellent stiffness
‘ High heat resistance
Excellent room and low temperature impact
Blow . ‘ strength

> moulding | | . . —
= = / ‘ High deformation and stain resistance vs
J: 98 - _ reference grade
S C 65 g. : : :
O P ‘ Excellent chemical resistance and higher
2 8 l l ESCR than HDPE
E E 32% ‘ Excellent procgssing by vacuum and
= [ pressure forming
2 MarketRef.  EAG4SG EAGASG = peanc

(0.92mm)  (0.92mm)  (0.82 mm) HDPE S ‘ Good processing and thickness control in
A Weight reduction using Adstif EA648G > 1L Bottle Produced from SMC-2000D5T Blow moulding

HMC
POLYMERS




Reduce

Reduce Carbon Emission with Bio-based PP

Unlike . biobased plastics CO, Emission reduction from the bio-based feedstock
conventional : used for HMC Polymers PP production*
plaStlcs’ are derived from
enewabl¢ — «75902 Fossil-based
which are made from resources. 2 . feedstock
fossil oil... i A -
N s 154 T gggﬂ
A KgCO, Sy
o CO; | CO2 9C0O, &q 3.57 ,rl, |l 230 /O |
m 288 Carbon footprint reduction
(gC02 eq from using
8o Bio-circular feedstock
. Plants / Renewable Biomass absorb CO, from
atmosphere and fixate it during their lifetime Bio-circular
feedstock
- If we conduct Life Cycle Analysis (LCA),
B!Obdsed pI.GStICS (based ol reneWCIble . * Source : Emission factor from feedstock supplier/HMC internal, excluding EF of
Biomass) will help to reduce the CO, footprint conversion process to PP product
compared to their Fossil counterparts. HMC

_ POLYMERS &g, 5%
CONFERENCE 2023 ~~




Reduce

Biobased Feedstocks help to reduce
carbon emission

1st Generation Bio - Feedstock
(Food Related sources)

d H 165 =
oo 2"d Generation Bio- Feedstock

HVIC Polymers (Waste and Residue)

Forestry residues

Sugarcane

HMC

POLYMERS &
CONFERENCE 2023 =~

40 YEARS OF INNOVATION AND TECHNOLOGY

FOR PEOPLE AND SUSTAINABILITY




Reduce

HMC PP grades using Biobased feedstock

‘ HMC Polymers will blend Fossil and Biobased
Feedstock to produce PP grade using same Ghrovlar: -1/ Rlosbased ol Ry
manufacturing process, Catalyst and additive feedatocks foodntockn »%—
pI’OdUCt I’eCIpeS Segrogated in bookkeeping @
Final

products

Final PP product performance is expected to be the
same for Fossil or Biobased PP grades

‘ No need to requalify grade performance

Fousil

‘ Full FDA compliance can be declared. TRAvatest Conventional
- Physical segregation of Renewable feedstock content is often

‘ Completely recyclable practically and economically difficult.

- The mass balance approach makes it possible to track the amount

HMC Polymers is ISCC Plus certified and will issue and sustainability characteristics of circular and/or biobased material
sustcunc:bll!ty gleclqratlon by applying Mass in the value chain and attribute it to various products based on
balance principles verifiable bookkeeping.

HMC
POLYMERS 5

N S
40 YEARS OF INNOVATION AND TECHNOLOGY
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HMC Polymers : ISCC Plus Certification

Reduce

.ISCC

International Sustainability
& Carbon Certification

- The International Sustainability and Carbon Certification
(Iscc) is an independent third-party leading certification
system supporting sustainable, fully traceable, deforestation-
free and climate-friendly supply chains.

- Sustainable characteristics of products are well documented
and forwarded by HMC Polymers through the supply chain by
means of Sustainability declarations for each transaction.

« The combination of both the traceability and chain of custody
ensure that the physical flow of materials can be traced back

ISCC PLUS Certificate

Certificate Number: ISCC-PLUS-Cert-DE100-15572123
SGS Germany GmbH

Europa Allee 12, D-49685 Emstek

certifies that

HMC Polymers

-1 Road Map Ta Phut 6
21150 Rayong
THAILAND

complies with the reqy s of the

ISCC PLUS

(International Sustainability and Carbon Certification)

Place of the aude:
see abave

This certificate is valid from 3107/2023 to 30V07/2024
The site of the system user s centfied as:

polymenzation plant, rader with storage

The scope of e certificate indudes $he following chain of custocdy optons:
mass balance

. 2P p
ws_h'l( i/-'r"-'f-"-'y
SGS Germany-& st

Emstek 31/07/2023
Place and date of issue Stamp, ture

The Issung Certiication Body lsrespmnuu'or rcxmacydm chouman

and forth throughout the supply chain, which guarantees the

integrity of sustainability statements

HMC .

POLYMERS &5¢.°8
CONFERENCE 2023 © %




Reuse means to maximize plastics usage through reusing, repairing, refurbishing,

Reuse — Multiple use and Upcycling

redesigning or upcycling
Reuse Upcycling MultipleUse —

VALUE REFILL

HMC

POLYMERS ¢
CONFERENCE 2023 g
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Redesigh—enhancing circularity
with Mono-material packaging (example)

PP can offer the following to

and label tubes and bottles
PP for tube, Good stiffness and impact balance
w3 . shoulder and cap —
Good chemical resistance and ESCR

Good barrier properties
Good aesthetics

Ease of processing

Completely recyclable

HMC

POLYMERS M3
CONFERENCE 2023
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Redesigh—enhancing circularity
with Mono-material packaging (example)

Main properties Frozen to Microwave food Main properties

Sterilization for Th @128°C Good Drop Impact
T ~ | resistance
High seal strength after retorting, 8 s sanal |
223.5N/15mm e [ ‘ Good high temperature
MINUTES | resistance during
O2TR <1c (m2x 24 hr) microwave applications
WVTR<2g/m2x24h
PET film Heat Resistant BOPP Film Nylon Film Heat Resistant BOPP Film
Al Foil ' AlOx coated BOPP film Adhesive ‘ Adhesive
CPP Retort film CPP film CPP film CPP / Blown Barrier film

HMC
POLYMERS




HMC Polymer solutions
for Mono-material laminates

Applications Existing Mono-material New requirements HMC Solutions

BOPP film with
- High Heat resistance

PET film

Adhesive Adhesive - High stiffness Adstif HA712)

- High Barrier

PET film
Adhesive BOPP film

Metallized PET Film Adhesive

Adhesive

HMC

POLYMERS &5
CONFERENCE 2023




HMC Polymer solutions
for Mono-material laminates

Adstif HA712J

Young modulus {MPa)

Conventinal BOPP HA712)

% Improvement
1 23.1%

Water Vapor Transmission
Rate (g/m2.day)

Conventional BOPP H&712]

% 23.0%

O
I Improvement

Better dimensional stability

Shrinkage (%) at 120°C, 15
Ty

Conventional BOPP HA712J
w  34.4%
% Improvement
15 21.2%
5
i3
.E ﬁ
=L
£8
=
e
5
Conventional BOPP HAT12]
o7 | 198%
Improvement

Redesign

Conventinal BOPP Flexural Modulus

= HAT712]

Crystallinity Tensile stress

Heat Distortion

Clari
ty Temperature

Key features of Adstif HA712J

‘ High stiffness

‘ High temperature resistance

‘ High barrier

HMC

POLYMERS M 9%
CONFERENCE 2023 /
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HMC Polymer solutions
for Mono-material laminates

Adsyl 6064, Adsyl 6093 Need low SIT CPP film for BOPP/CPP laminates
« Better dimensional stability of laminate on FFS

machines
—— Adsyl6064/ « Lower sticking of outer layer BOPP film to
Adsyl6093 sealing jaws
Market Reference MFR
- '#MH“MMH
T Key features of Adsyl resin for CPP
micron (%) T': (Deg C)
‘ Low SIT of 107-110°C on CPP film
L / o . Y ‘ Good seal strength
— 12 - ° °
:?c;rzclnfn film 50 e E ] ‘ Good optical properties
9 Adsyl064
E" g - —=—Adsyl5093 ‘ Suitable for metallizable films
h s
T s ‘ Broad processing window
-
2 | HMC
o | | | | | POLYMERS

5EE|I|"IE temperature {uc] 40 YEARS OF INNOVATION AND TECHNOLOGY
FOR PEOPLE AND SUSTAINABILITY




Replace

Tincan with Adstif HA849K Beverage Packaging comparison

Replace with More Sustainable Solutions

(compdrative on same product weight)

"

replacement
« Lighter weight

Glass bottle a Plastic i a?\luminum | stand-up
Transparent-product visualization /V oLt S »2 \Bauch
« . ‘ _ Packaging weight O O
More flexible for packaging design
Energy ® o
«Comporable product protection consumption
: Emission per O
/ Microwavable packaging O
%ower packaging cost Waste weight per O O
consumption
Lower transportation cost per Recyclability O O O

product unit
Glass Transportation O ®

replacement with Moplen RP242G cost (product quantity

/shipment) . . . . . . . :
lighter weight No.ofload @ same o g o -9, B9 P dJ
9 9 product quantity - - m o B
/ (illustration only) -O—a 'O—a -0—3 -0—3 .o_a
More flexible for packaging design : : :
« Improvement for increasing scrap Recycled Higher recycled Mono-material,
: sustainability content & lower bottle content, thinner  recyclable
Comparable product protection energy can material
J Safety—breakability resistance cOmSUARITEN U=En HMC

ggﬁ,{g «Lower packaging cost CP(SI)\] %EYRPSNECREgozz 7» g

Lower tanSporthion cost per 10 YEARS OF INNOVATION AND TECHNOLOGY
prOdUCt unit FOR PEOPLE AND SUSTAINABI




Replace Glass, Polystyrene, Polycarbonate, ABS N

Purell Portfolio offer sustainable solutions for medical applications
Diagnostics ——  Medicaldevices ——

Pharma

nackaging

Dedicated “Purell Product portfolio for
Purell Brand stands for medical applications.
. Lower density: Weight reduction at source

High standards @ High @ Good chemical resistance

of quality consistency
@ Gcood stiffness and impact balance
O Extensive @ Change o
regulatory management . Good clarity : Fit for purpose H M C
support support @ Lower energy consumption for conversion POLYMERS

. Can be sterilized by steam, ETO and Gamma CONFERENCE 2023
ray sterilization (with suitable additivation) 40 YEARS OF INNOVATION AND TECHNOLOGY

FOR PEOPLE AND SUSTAINABILITY



Replace cement pipes with High Modulus PP N

for waste water management

Key feature of PP pipe offering the sustainable solution
for wastewater management

Hostalen PP H2483

Hostalen PP H2483 is a High Modulus (HM) PP block copolymer
(Flexural modulus >1700 MPa) produced using Spherizone
technology that can be used for production of solid wall and

Performance: Lower weight, corrosion free, good stiffness
and balance over wide operating window

Flexibility & resilience: to withstand soil movement and
maintain integrity of the system. Wide service temperature

from high to subzero temperatures.

corrugated pipes

Increased hydraulic capacity : The surface roughness is
lower than that of concreate, the water flow rate is higher for

the same pipe diameter.

Ease of installation: Lower weight, lower construction cost,
can lay in the soft trenches, lower COF i.e. drain off waste

water at low inclination

Lowest Specific Weight

PP-HM

O
% ?; kg/m Ease of maintenance: lower dredging or cleaning cost
= ;\;(; due to smooth inner surface
Concrete
5 2 HMC
POLYMERS

CONFERENCE 2023 -
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Replace

Replace metal pipe with PP-RCT Pipe grades

Replacement of steel pipes in conditioning system Hostalen XN 125 I XN112

b New generation
J Materials that significantly outperform reference
J | curves of PP-R and even PP-RCT (EN ISO 15874)

|

'A Hostalen PP XN125-P Hostalen PP XNT12-1

| Top pressure resistance Improved impact performance
; MRS 12.5, 0,p;(70¢c 50y) B-9 maintaining regression curves
; EN ISO 15874 above PP-RCT

? t

Replaced steel pipe

Higher pressure resistance of the pipes at application temperatures

Pipes with reduced wall Pipes with Superior pressure
thickness/diameter resistance o
- Higher hydraulic capacity *Increase pipe system lifetime
- Easier installation rather than reducing wall
EKOPLASTIK (smaller/lighter pipes) thickness . .
N - Overall system cost reduction ~ * Longer life span in challenging
- Sustainable solution environments containing Chlorine

POLYMERS &
CONFERENCE 2023

OF INNOVATION AND TECHNOLOGY
PLE AND SUSTAINABILITY




Recycle

Recycle—make the loop happen
with mechanically recycled PP

HMC Polymers achieves GRS certificate for ’ S — : %
recycled PP business (mechanical recycling) : olymeorstocuses on
! the certified recycled PP |

[ _ i to ensure the chain of i
B e S I ars .

AR Lo o MW JJJ Globe i custody, traceability and :

] transparency to customers. |

SCOPE CERTIFICATE . v

Scope Certificate Number CGI-700274-GRS-2023-01

Clean Globe International ° PY
SN Applications
HMC Polymers Co., Ltd.
License Number CGI-700274
20/F, Sathorn City Tower, 175 South Sathorn Road, Thungmahamek,
Sathom, 10120
Bangkok - Thailand
has been audited and found to be in conformity with the

Automotive

Global Recycle Standard (Version 4.0)

Household

Product categories mentioned below (and further specified in the product appendix) conform with the
standard(s):

Processed pre-consumer materials (Pcoo3s), Processed post-consumer materials (Pcoo41)

Process categories camried out under responsibility of the above mentioned organization for the certified
products cover:
Trading (PRO030)
*The processes marked with an asterisk may be carnied out by subcontractors.

Furniture

This Certificate is valid until: 2024. 09. 26

Textile

Place and Date of Issue Stamp of the issuing body Standard
Darwin, 2023.09. 27 N Gy

Last Updated: 2023. 09. 27 (
SN . JJ ’ Global Recycled
g Sl | w_ Standard

Nipuni Rathnayake | Certifier

Film [ Sheet

Certification Body Licensed by: Textile Exchange; Licensing Code: CB-CGI
Certification Body A dited by: SLAB; A ditation Number: CP 010-01
Inspection Body: Clean Globe International (Pty) Ltd

Appliance

HMC

POLYMERS
CONFERENCE 2023 =~

INNOVATION AND TECHNOLOGY

This Scope Certificates provides no proof that any goods delfivered by its holder are GRS certified. Proof of GRS
ificat i isp Centificate (TC) i

of goods deli ided by a valid T i g them.
The issuing body may withdraw this cerificate before it expires if the declared conformity is no longer guaranteed.
This scope certificate can be 1 d by iling to info beint.com
This electronically issued document is the official version
License No. CGI-700274 page 1of 4

ﬁ

Certified recycled PP covers both PIR and PCR.




Recycle

Recycle—make the loop happen
with mechanically recycled PP

Showcase from Post-consumer recycled PP (PCR PP)

Upcycled products

Raffia bag
from PP Reborn project

PCR PP inside and [ %
recyclable

.t' t t h t
it's not the waste,
—— Possibilties
° . e o DEm=e
I I I &’7“":‘6'?;9 & p— N N
S o e W o
o e < Iz il B
. 4 H <2 ;‘ RN
. & o %, \;:\A

+ More products on testing

What's next?..

Let’s join hand HMC 49
J POLYMERS s 3%
CONFERENCE 2023
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Recover

i

Aperiwoo Coal oil "
Recover =
Energy value of various materials

Gas

~ 46 MJ/kg

Plastic post-consumer waste rates of recycling, energy recovery
and landfill per country in 2018

Plastics waste is a resource . .

Swritzedand
ASuskria

...out of which new plastic products are made The energy value of plastics is used to produce

i i i i Metherland
electricity, heating and cooling for millions of homes Ethariands

Lenmmany

Countries
with landfill
restriction
implamentad

Luzeimbonng
Swaden
Alternatively Firlland
plastics are Belgium
used as fuel
for industrial
processes, ®
replacing Estonia
fossil fuel Ireland
1] 4
Slowenia
France

£ ~

...processed

into granulates Lenmark

Moy

F

RECYCLING

is the preferred
option

2 ENERGY
W RECOVERY

is needed to end the
landfilling of plastics .

Ital 1
Porlugal
Spain
Lithuania

Czechia
Poland
Slovakia
Hungary
Romania B Recycling
Emissions are Latvia
subject to strict Croatia
regulations and Bulgaria
control standards Cyprus

M Landfll

LGreece

Plastics are sorted and crushed into *flakes”,
washed, dried and sorted again...

Those plastics which cannot be sustainably recycled can be used in
efficient Waste-to-Energy facilities to produce electricity and heat Malta

(Source: PlasticsEdrope - Plastcs the Facts - 20189)

Due to " em
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Conclusion

‘ Plastics can bring solution to mankind that are sustainable and environmentally friendly but e
their irresponsible usage and disposal leads to environmental issues

Innovative ways to reduce usage of plastics at source, designing for multiple usage and
recyclability, replacing non sustainable materials can help to unveil sustainable solutions.

By embedding Sustainability in Innovation, HMC Polymers is bringing new products to market rancformine ‘!’,
that benefit our customers, society and environment I — o

Innovaton for "
SLISE |||-:|]‘--'.-'.*_. i

» HMC Polymers has developed high performance PP grades using advanced catalysts and
Spherizone production technology that enable inter- material replacement and support
weight and energy saving without compromising on product performance

Reduction of carbon footprint is the key to control climate change and meet Net Zero
targets. HMC Polymers is ISCC Plus certified and offers Bio-based PP grades that can help

to significantly reduce Carbon emissions

HMC Polymers is now GRS certified and is working closely with its partners to bring
mechanically recycled solutions to the market for wide range of PP applications

HMC Polymers is committed to bringing sustainable PP solutions to the market by working
closely with its value chain partners such as technology suppliers, customers and end users HMC

POLYMERS S ¥




P — %ffm Upstream producers

~——  scaleup | QI

renewable
feedstock and
advance Renewable
recycling feedstock
Private & Public sectors Infrastructure .~~~ PP
development for “.l.
s producers
collection and
segregation / i
Sustainable
, Production y /)N
JM HVIC Polymers
Use of Sustainable
Plastics

A ........ -
- u Convertors
Consumers

Brand owners

HMC
POLYMERS
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A.J.PLAST

A.J. PLAST’
Sustainability Direction
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SUSTAINABILITY AWARDS 2022

o
A, A.J.PLAST Excellent CGR 5-star Rating Interview with SET (THSI)

]
“‘g, A.J.PLAST
USEn 19.19.wa1an 911n (Un1su)

Tasuidontridunuviu

17 ')NH IHI thlbl(l U3l NH HH HH lblﬂ U3 )HHHHI HH lbl(\ ll‘ﬂ)”lnlll thlhl(] ll'ﬂMH HH thlblﬂ ﬂlmﬁnﬁﬁn a‘nséuw-nlj
I( G Co al CG Commi al CG Comm al CG Ce ¢ I( G Comm
NSSUNISWIANIS
WEPs Awards Collective Action Against Corruption
k
A RDS HONOURABLE MENTION
22 . / J? AT THE UN WOMEN 2022 THAILAND WEPs AWARDS
Rising Star N we |l & weempouerasia \ouENEY
Sustainability Excellence |
?/(J ‘/7*{ fj(///( G,ﬁ/){/[g oﬁ/ﬂf({/ c E R T I F I E D
»* >
November 4, 2022 _ Y
-
WEPs
el )/
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Sustainable Product

Green Products

Non-
Biodegradable

Non-
Biodegradable and
Biobased

BOPP|us
BIOPA Film

Bio-based

Biodegradable and
Biobased

BOPLA

Conventional
Plastics

e.g., PP, PET, PA
PCR-BOPET
PCR-BOPA

Fossil-based

Biodegradable and
Fossil-based

|
A’ A.J.PLAST

Biodegradable



BOPP|us

A ——, —
Bio-based PP resin Film Production
From Sugarcane

BOPPlus Film is bio-based film contained 10% of biomass polyethylene come from the process fermentation and

distillation of sugarcane to be ethanol by Braskem. Biomass content can be checked by carbon-14 determination
method. Currently, finished products using BOPPlus packaging film are sold in convenience stores in Japan.
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PIR-PP Post-industrial recycled PP/PET/PA Film

PIR Film is produced from in-house waste recycling resin which are PP recycled resin

Conversional Resin
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PIR Resin In-house In-house Waste
Recycling
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Mono-material project for snack packaging Ly

!‘ Mono-material Film " Multi-material Film
Heat Sealable PP // PE // Barrier PP for 14 gram pack PP // PE // Barrier PET // Dry Lamination // CPP
— Metalized BOPP 17 microns o BOPP 18 microns
PE lamination PE lamination
9 microns 9 microns :
Metalized BOPET .-
HSL « 12 microns
17 micr'c‘)\hg:\

Dry lamination.
3 microns

CPP

18 microns

N\
N\

Tqu! Thickness: 43 Microns Total Thickness: 60 Microns

Metalized CPP 25 microns

PE lamination =
2 microns

Plain .
25 microns:.

. . i yunt Soritos W
Total Thickness: 59 Microns chipe) ﬁn_{m ¢ X
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Circular Economy

Product & Process Development and Certification

/ Product

Bio-Based

Process

Post-Consumer Recycled Py
ISO
NS

14001:2015

Green Indusiry
Mirintry OF induatry
Level 2

10

AR L I
No.190052

0K biobased m

Certified
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" Global Recycled
 'w,__ Standard

GG.rcen industry
Weantry OF sty

Level 3-4

Plan to certify
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20A

HVIC Polymers

Collaboration with HMC Polymers

2020 High heat-resistance BOPP for BOPET printing web replacement

2022 New skin for metallization for better bonding and barrier

2023 Lowering SIT towards sustainability

Potential :

 PCR (Post consumer recycle) BOPP
* Bio-based BOPP




Printing Substrate

Replacement of BOPET film 12 um

* PPJ (High heat resistant)

Improve thermal stability
Resistance to higher temperature
Higher Stiffness

Excellent printing ability

<X X X X

Suitable for PE Extrusion lamination




PPJ (High heat resistant BOPP)

Target: £ 7% at 150°C for 5 min

Dimension stability of plain BOPP films

40.0
35.0 -
30.0 -
< o ] Shrinkage of PPJ film is better than
w o . o
g normal BOPP film about 10°C
c
5 20.0 -
15.0 1
10.0 ] E%E
U 5 ARE Ry
0.0 -
120°C, 130°C, 140°C, 150°C, 160°C, 120°C, 130°C, 140°C, 150°C, 160°C,
5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min
MD D
©INormal-PJ1810 3.5 5.0 7.0 10.0 26.0 1.0 2.5 5.5 11.7 38.3
& HH-PPJ1810 2.0 3.0 4.2 6.5 11.7 0.5 1.0 2.5 6.5 19.0
E HH-PPJ2010 1.5 2.0 3.2 5.0 11.2 0.5 1.0 2.5 6.7 21.3
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MONO-MATERIAL: BOPP FILM PPJ & MCHX
FOR SNACK PACKAGING

Old structure: BOPP // VM-PET // CPP op

Recyclability

New trial structure: PPJ /PE/ MCHX

v Excellent printing ability
v Resistance to higher temperature
v’ Higher Stiffness

* PP

MCHX :High Bond-High Barrier and heat-sealable

v' Metal adhesion > 350 gf/25 mm
v' WVTR £0.3 g/m?.day and O,TR < 20.0 cm3/m?2.day.bar

v" High heat-seal performance strength
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