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Social responsibility is always the key priority in IRPC. It is a key for sustainable growth for all
stakeholders; the company, customers, environment, and society. It is also a key for the breakthrough in
differentiation of our products and services since the day we started.

Nessage from our President
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IRPC is globally reputed by all nations throughout the world as the innovator in oil business through
many of the breakthrough, such as IRON, the system in our petroleum business that makes it easier for
online transaction to perform in just a fingertip away and Green ABS which is another innovation in
petrochemical business as environmental friendly styrenic. IRPC will not stop moving forward just because
we were the top innovator in the past. Since all of our personals have been working hard and putting a
lot of resources into our research and development to create better products and services.

As a result, today | would like to announce the new breakthrough in the lube base oil and related products,
called TDAE and RAE. These products are environmental friendly and safe for health aromatic oil, labeled
as non-carcinogenic substances. Our TDAE and RAE are also widely accepted by top multinational tyre
producers throughout the world. We are the first producer in Thailand that uses our own advanced
technology to produce these products, and we are one of the biggest producers in Asia with the
capacity of 50,000MT per year.

IRPC is truly the leader in petroleum and petrochemical innovation, and we will always be. | believe that
this achievement in TDAE and RAE is one of our important step toward the future developments in
environmental friendly and safe for health products. It is also one important step toward our goal to thrive
and become the top integrated refinery and petrochemical company of Asia in 2014.
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Nowadays the tyre and rubber industry has been growing up all over the world. Despite the slowdown Density @ 15°C g/cm3 1.0122 0.9600 0.9080 0.9950 0.9723 0.9391
in economic and the fall of big automotive such as GMs and Ford, the growth continues with the

‘ . : . Viscosity @ 40°C cSt 1240 697 135 9,985 1,687 357
momentum shipped to Asian countries. The market for Rubber Process Qil (RPO), also known as @ 100°C 30 % 13 80 47 o1
extender oil or aromatic oil, as one of the key components for rubber formulation, is also growing along
side with the industry. Carbon Type C, Jowt 43 27 13 37 30 21

CN 26 33 28 26 31 32
The RPO is known as a substance that mostly contains Polycyclic Aromatic Hydrocarbon (PAHSs), C 31 40 59 37 39 47
the substance that has been proven to be a Carcinogen, triggering mutation and altering the human cells.

VGC - 0.9640 0.8950 0.8400 0.9380 0.9050 0.8740

Because of that, the European Union (EU) has announced an EU regulation number 2005/69/EC on
16 September 2005 regarding limitation on the usage of these substances, not to contain PAHs over than Glass Transition LG -Ef3) -50 -64 -35 -44 -58
10mg per 1 kg of rubber. Later on, the European Tyre & Rubber Manufacturers Association (ETRMA) has
agreed with the regulation and required all suppliers of both oil and rubbers to follow the regulation.
The regulation then has concluded to be enforced starting from 1 January 2009. 8 PAHs wtppm  77.718 0.783 0.140 3.889 3.014 1.416

B(a)Pyrene wtppm 8.935 0.049 0.010 0.177 0.188 0.092

It is the regulation that caught IRPC attention and let us foresee the future of the Rubber Process Oil.
Since IRPC has started to invest on its research and development in order to study and formulate a new
Rubber Process Oil with low PAHs content.



LLube Base and Related Products Business
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IRPC lube base oil plant is the first and the largest lube base oil producer in Thailand with production
capacity over 360,000MT on stream in 1994. Utilizing licensed technology from Exxon Mobil Research
& Engineering (EMRE), IRPC lube base plant has proved to be the one of the highest quality producer of
lube base oil and related products in South East Asia. In addition the products are also approved from
most of major oils and well-known multinational corporations especially located in Asia such as Singapore
and Australia, and even export to the western region such as US and Europe.

Four major products from IRPC lube base oil plant and their applications are as following,

Lube Base Oil : Lube base oil is high viscosity and resistibility oil derived from petroleum refining. The oil
is then used as intermediary to formulate lubricant for all applications, ranging from tiny motor oil to
gigantic marine engine oil. IRPC lube base oils are at the highest quality which is proven by the approval
from most of major oils and well-known MNCs, especially in Asia.

Asphalt : Asphalt is uniquely condensed heavy oil with adhesive properties that can be use as a strong
adhesive substance. The applications are ranged from surfacing road, water repellant, and adhesive. IRPC
is the only company in Thailand which can supply special grade of Asphalt, matching all customers’ needs.

Slackwax : Slack Wax is a solid crystallize substance in petroleum oil which can be used as intermediary
to create paraffin or microcrystalline wax that can be applied to variety of applications such as candles,
polisher, crayon, particle board emulsion, and adhesive. IRPC slackwax is very well-known in its highest
quality accepted by US and European markets.

Rubber Process Oil : Rubber Process Oil (RPO) is high aromatic oil derived from refinery. It plays
a critical role as one of the key components for rubber formulation. The applications for the RPO are
ranged from large scale rubber applications_such as automotive tyres to small scale applications such as
plasticizer, disposable oil, and i .

Recently IRPC h
newly innov.

nhanced the RPO products by reducing its carcigogenic properties, and the result is
d non-carcinogenic oil namely TDAE and RAE.

Global Supply



LLube Process & Derivative Products
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TDAL (Treated Distillate Aromatic EExtract )

TDAE undndudinduaslswind doldduingaudmiunisndnaissnausuas
guFuineed Geflnaaniifan VGC gu dewalivsosusdiAnanudausiiangdion
Fufinangnisldounaveny danusiuniunianyuaasse fedisuszmdandueu
Fawde ey IRPC yjusiuwmunthifueslswfinddnanuvadladedonindan fuay
wazgzamzaglsernglan alananunITekazAuainlagdieddeasimunzausem
fiannsnwaundnsaslffaiieuinagiussdulan Tasanoudsldauaniidniithiu
arlaAnduutify Tnansndnasaslaufindfiden PCA sniiAanmnsgiuanadildnals
AnuzSouaznsdsunasiugnssuluaygud

TDAE is a kind of aromatic extract used as a raw material for tyres and rubbers, similar
to rubber process oil. However, its unique properties are far beyond the normal rubber
process oil in that it sustains high Viscosity Gravity Constant (VGC), the property
needed in order to formulate high quality tyres and rubbers, while also delivered lower
carcinogenic substances, calculated by Polycyclic Aromatic Content (PCA) passing EU
regulation. This means that not only the tyres and rubbers utilizing TDAE from IRPC will
gain an ability to reduce heat buildup and lower rotational resistance during the usage
of the tyres, but it will also help preserve for better goodness of environmental
friendliness and healthier society in order to make our world to be a better place.

Spectiaton

V100,cSt 20-30
VGC 0.8600 — 0.9400
PCA, %wt 3.0% max

Comparison with Other Company

e Company ©

SG 0.9620 0.9582 0.9530 0.9500
V100,cSt 26 19 20 22
Aniline 70 66 71 75
%CA 28 29 25 26
%CN 33 30 33 30
%CP 39 41 42 44
Sulfur ,wt% 3.6 3.7 3.5 na
Pour Point , C 39 15 36 na
PCA, wt% 2.8 2.7 2.5 2.4

VGC 0.900 0.900 0.8929 0.889
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RAL ( Residue Aromatic xtract)

RAE (flundndngiinfuaslamiing Aaunanlddmiunmandnmnesnsuiuasanedaamsi
FuiiquantlnadiAeaiy TDAE Tag IRPC ¥nmswaunuazfuanAni a7 RAE o el
manzaufumslinuresgnémnlszan denaliil RAE aangmaiafe 3 1nsa wiauvi
aunwiliufisansuannuFimiuinnduuazinelszina Taaauaifizag RAE 119 3 1nsntl
flans PaHs si1 (A1sauziSy) uazkudarinuenavanatwylsl Fermundiszdugoge
209A7 PaHs Aaulaifin 10 ZadnFusailaniy

RAE is another breakthrough in rubber process oil which is also used in manufacturing
tyres and rubbers. Similar to TDAE, the RAE is developed by our research and
development team through the thoroughly studies and tests. The result is the RAE
product line, consisted of 3 grades of RAE suitable for all range of usages by various
customers. RAE has very similar properties compared to currently available rubber
process oil. However, it has a twist of the low Polycyclic Aromatic Hydrocarbon (PAHSs)
passing EU regulation with PAHs less than 10mg per kilogram. As a result, when using
RAE, you can be ensured that you have taking part of the safeguard toward the nature

and betterment for the society.

Density @ 15°C g/om® 0.9950 0.9723 0.9391
Viscosity @ 40°C - 9,985 1,687 357
@
@ 100°C 80 47 21
37 30 21
Carbon Type
Yowt 26 31 32
C C C
A N Tp 37 39 47
VGC - 0.9380 0.9050 0.8740
Aniline point °C 65 175 86
Refractive Index @ 20°C - 1.5620 1.5422 1.5212
Sulfur Yowt 4.3 3.5 2.6
Pour point C +30 +21 -3
Flash point (COC) °C 268 290 272
Glass Transition °C -35 -44 -58
B(a)Pyrene wtppm 0.177 0.188 0.092
8 PAHs wtppm 3.889 3.014 1.416




14

agn gm -
CSR TDALI:
nansgnusaduwindananuaniusgnarnssy Wulssfuiidfoaumaulianuldleagluamzl dunns
NATMANUFNAAIZHIN UsEEMBAwgagn AU guaw ANuUaaniy wazkansznusaduwindon sinadu&ed

wlianud Ay duige

'm:Jnm\jmﬂmwuﬁﬁﬂﬂuwmuu IRPC mmmaummmnauawammw TDAE uaz RAE Faifluthsuene
anuafie Mifluinstuionindoy LLaymwummum\aammawmau IRPC aJmmmmﬂumamnimnmwﬁum
zavlan 1@y Goodyear, Yokohama, TSRC was BSTE tlui uasnanfnsieofilidunsanuafivnag IRPC
faaansnadvaaniufivylsy Taausdn IRPC ldaansidaunisindiifueisaauafissiuuinagiuglay
(REACH REGULATION) dunalindnimvizag IRPC ﬁ\jaaﬂlﬂﬁ\igﬁmmaﬁaua:qiiﬂafh\jﬁimﬁa\] uazlagy
saatalunagauAIEsUszNausg 9 1n 6 WAauAuaanY Biochemisches Institut fur Umwelt carcinogene
(BIU) UszmAtgasiuiilasunsuansuaindszimaialan moiiiasinennuidasiuin TDAE was RAE 284 IRPC
Uaandusaguamuaniuinsiuiowindauatouriae

AMuLduNaiy
Carcinogenic

Nowadays people are talking about how we can preserve the environment and thrive for the betterment of
the society. IRPC has the same thought because it is always our primary concern over the environmental
improvement. After the company has achieved many CSR programs, such as planting Mangrove along the
coastline, free doctor support, and various scholarships, that restore the environment and support the
society for better life, IRPC goes beyond and think what else we can do to help. With that in mind along
with our superior research and development team, IRPC has developed TDAE and RAE, the cleaner
products with compatible properties compared to traditional rubber process oil.

These TDAE and RAE products are environmental and health friendly. With low PAHs content, the products

are assigned into non-carcinogenic substances by European Union. Even though the products are already
accepted by many tyres manufacturers such as Goodyear, Yokohama, TSRC, and BSTE, we still
proactively ensure the quality, safety, and cleanliness of our TDAE and RAE products by regular testing

with globally accepted institution such as Biochemical Institution for Environmental Carcinogens in I

Germany. We also registered to the REACH regulation in EU, in order to ease up the concern for our v v v

customers who send their products to European Union. These are just some of our achievements to prevail W n S
our commitment to the customers, environment, and society. Products

DAE RAE TDAE

Because we understand that the company should not only operate for the profit, but also for the betterment
of environment and society in order to secure the future for next generation.
15



Petroleum Business Management
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Petroleum Business Sales Team
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