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Indorama surfactants can be used'in Sufjfacta

About Indorama

Indorama Ventures is a world-class chemical
company and a global integrated leader in PET
and fibers serving major customers in diversified
end-use markets. Following our core strategies,
we develop innovative products for customer
needs and to make great products for society.
Headquartered in Bangkok, Thailand, Indorama
Ventures has operating sites in 31 countries

on five continents — in Africa, Americas, Asia,
Europe & Eurasia.

Integrated Oxides & Derivatives

Indorama Ventures Oxides & Derivatives is a
leading chemical intermediates and surfactants
producer with a diverse range of products in
growth markets such as home & personal care,
agrochemicals, oilfield technologies, fuel & lube
additives and more.

In January 2020, Indorama Ventures Public
Company Limited completed its acquisition of
Huntsman’s world-class integrated oxides and
derivatives business, including:

m Surfactants: Integrated producer of a wide
range of products for home and personal care,
oilfield technologies, agriculture and process
industries.

= Ethylene and Derivatives: Highly integrated
manufacturer of ethylene, ethylene oxide,
ethylene glycol, ethanolamines and other

INDORAMA

Integrated Oxides & Derivatives

Australia

Indorama Ventures Oxides
VL Brooklyn, Victoria

61 Market Road

Brooklyn VIC 3025
Australia
+61-3-9933-6696

Europe

Indorama Ventures Oxides
IVL Everberg

Everslaan 45

3078 Everberg

Belgium

+32-2-758-9544

Brazil

Indorama Ventures Oxides
IVL Santo Amaro

Av. Das Nacoes Unidas,
12,551 — 8th floor

Brooklin Novo

Sao Paulo- SP

04578-903

Brazil

+11-2111-1683

Disclaimer

India

Indorama Ventures Oxides
VL Ankleshwar

Plot No 321,

GIDC - Panoli, Ankleshwar
Guijarat - 394116

India

+022-42875100

Mexico

Indorama Ventures Oxides

IVL Mexico City

Av. Prolongacion Paseo de la Reforma
No. 1015 Torre A piso 2

Santa Fe Cuajimalpa

Delegacion Cuajimalpa de Morelos
Indorama Ventures Oxides

05348 Mexico City, CMX

Mexico

+52-55-9177-5700

Global Headquarters
Indorama Ventures Oxides IVL
24 Waterway Ave., Suite 1100
The Woodlands, TX 77380
United States of America
+1-888-674-9009

Indorama Ventures Oxides LLC warrants only that its products meet the specifications stated herein, if any. Typical properties, where stated,
are to be considered as representative of current production and should not be treated as specifications. While all the information presented
a . . . . in this document is believed to be reliable and to represent the best available data on these products, INDORAMA MAKES NO WARRANTY

Propylene Oxide & Derivatives: Highly OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT OF ANY THIRD
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q . . q q 5 o . b ) PRODUCT FOR ITS INTENDED USE AND ASSUMES ALL RISK AND LIABILITY WHATSOEVER RESULTING FROM THE USE OF SUCH
involves the injection of specialty surfactants and brine (Total Dissolved Solids and hardness);and formation \ other derivatives.

PRODUCT, WHETHER USED SINGLY OR IN COMBINATION WITH OTHER SUBSTANCES. Product(s) described in this publication may
q tO an OI| reservoi r tO re Iease tra p ped Oi | ) The su rfa cta nt geology. | n dorama has the tech nology tO ¢;reate be hazardous and/or toxic and require special precautions in handling. For all product(s) described herein, the user should obtain from Indorama
works by lowering the Interfacial Tension (IFT) surfactants to meet these varied ds.
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potential using conventional production techniques  (SP) or Alkaline-Surfactant-Polymer (ASP) pa oy BEE otives
so it is not surprising that oil companies are looking  that are formulated for specific reservoir conditic '
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SURFONIC® is a registered trademarks of Indorama Ventures Oxides LLC or an ffiliate thereof in one or more, but not all, countries. S rf 4
urte

0 . . a a detailed information on hazards and/or toxicity, together with proper shipping, handling, and storage procedures, and should comply with all
Ouro pe ratin gs ites include a la rge fl ags hi ps ite applicable safety and environmental standards. The behavior, hazards and/or toxicity of the product(s) referred to in this publication in manu-

facturing processes and their suitability in any given end-use environment are dependent upon various conditions such as chemical compatibility,
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Copyright © 2020 Indorama Ventures Oxides LLC or an affiliate thereof. All rights reserved.

www.indoramaventures.com > Empowering potential.
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Integrated Oxides & Derivatives
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UNITED STATES

Regional Office
® The Woodlands (Texas)

Research and
Development Site
® The Woodlands (Texas)

Manufacturing Location
Clear Lake (Texas)
Chocolate Bayou (Texas)
Dayton (Texas)

Lake Charles (Louisiana)
Port Neches (Texas)

SOUTH AMERICA

Regional Office
m Mexico City, Mexico

APAC

Regional Office
® Mumbai, India
m Botany, Australia

Research and
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Qursynthesis Iecnnologies

Infinite possibilities, added value, competitive advantage

Indorama is a global producer and supplier of surfactants. This broad portfolio includes
products designed specifically to meet the challenges of the oilfield and EOR markets.
Our success stems from innovative technologies, large scale manufacturing capabilities
and a global distribution network.

For the EOR market, Indorama manufactures a variety of products for use as primary
surfactants, co-surfactants, and co-solvents using the following technologies:

Alkylation Production of Alkylaryl compounds with intermediate length side-chains.
After sulfonation these molecules become thermally stable surfactants that are included
in many EOR formulations because of their ability to interact with crude oil.

Alkoxylation Reaction of propylene oxide (PO) and ethylene oxide (EO) with active
alcohols to produce nonionic surfactants and intermediates for further reaction.

Sulfation/Sulfonation/Carboxylation Addition of a sulfate/carboxylate group to an
alkoxylated molecule or a sulfonate group to an alkylaryl molecule.

Interact with crude oil

R SO3Na

m Key ingredients in producing EOR formulations that give
ultra-low IFT

m Hydrophobes selected for ability to interact with crude oils

Alkylaryl Sulfonates
Products: XOF-22A, XOF-26A and XOF-30A

= These are high active materials that are converted into
surfactants by neutralization.

R—PO} —EO)—S0,Na

Formulation stability

Extended Chain Surfactant
Products: XOF-100S, XOF-101S, XOF-202S, XOF-112C,
XOF-314C, XOF-315C and XOF-316C

= S designated for ether sulfate and C is for ether carboxylate

m Increase formulation tolerance to salt and hardness

m Can participate at the oil/brine interface and lower IFT

Alkyl and Alkylaryl Ethoxylates
Products: SURFONIC® L Series and SURFONIC® N Series

femperature stability

XOF-22A
XOF-112C
XOF-315C
XOF-316C

High XOF-30A
> 100 XOF-26A

XOF-314C

Low
<60

Temperature Stability (°C)

XOF-101S XOF-202S
XOF-100S

Total Dissolved Solids

XOF-30A

XOF-26A
XOF-314C

XOF-101$
XOF-100S

XOF-22A
XOF-112C
XOF-315C
XOF-316C

XOF-202$

Low (< 30,000) Medium (30,000-60,000) High (60,000-100,000)

Total Dissolved Solids (ppm)

Alkylaryl Disulfonates
Products: Boosters XOF-600S, XOF-602S

1DS Usage Range

1D Usage Range Extension

Development Site High XOF-112C High
= Brookly.n, Au.stralla XOF-315C Primary surfactant
® Mumbai, India XOF-316C + Co-surfactant
Manufacturing Location g BOE100S 2 o
a Ankleshwar, India = Broad d|str|t?ut|on of etl'.1ylltlane oxide (EO) % Medium 15 % Medium
m Botany, Australia m Improved brine compatibility g XOF-2025 g Primary surfactant
m Shift interfacial tension (IFT) minima to higher salinity i + R earfactant
8 8
Low XOF-26A RaZZL Low
Short Chain Alcohol Ethoxylates
. ® i
Products: SURFONIC® L4 Series Low Vodiom High Low Vediom High
Total Dissolved Solids (ppm) Total Dissolved Solids (ppm)
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