HUNTSMAN

Enriching lives through innovation

JEFFOL" AND TEROL"SPECIALTY POLYOLS

Improving Polyurethane Performance
and Energy Efficiency



Huntsman, Delivering Solutions to the
Polyurethanes Industry for Decades

Dedicated to the polyurethanes business for more than four decades, Huntsman is a
worldwide leader in the production of polyether and aromatic polyester polyols and
MDI-based technologies.

Our footprint in the Americas region spans from Canada all the way to Argentina, with
15 manufacturing, customer support, technical centers and systems houses serving the
insulation, composite wood products, automotive, furniture/bedding, TPUs, appliances,
adhesives, coatings, elastomers (ACE) and footwear markets.

With world-class MDI and polyol production facilities in North America, Europe and Asia,
and systems houses spanning the entire globe, Huntsman is set to deliver a consistent
and reliable supply of polyurethane technologies anywhere in the world.



JEFFOL’ Polyol/Features

AMINE POLYOLS
JEFFOL®A-630
JEFFOL®A-800
JEFFOL®*AD-310
JEFFOL®AD-393

JEFFOL® AD-500

MANNICH POLYOLS
JEFFOL®R-350X
JEFFOL®R-425X
JEFFOL®R-470X

JEFFOL®R-650X

SUCROSE/GLYCOL POLYOLS
JEFFOL®*SD-311
JEFFOL® SD-361

JEFFOL® SD-441

SUCROSE/GLYCERINE POLYOLS
JEFFOL®SG-360

JEFFOL® SG-522

SUCROSE/AMINE POLYOLS

JEFFOL® SA-499

SORBITOL POLYOLS

JEFFOL®S-490

Reactive Aromatic Amine Polyol
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Reactive Amine Polyol
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Blowing Agent Solubility
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Improved Pentane Solubility

High Water Content Compatible

Fire Performance Improvements

High Functionality
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Catalyst Reduction
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Blend Compatibility
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Lower Viscosity
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General Purpose for Rigid Foams
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JEFFOL Polyether Polyols

Huntsman produces a variety of JEFFOL® polyether polyols. These polyols are essential to the development
of polyisocyanurate and polyurethane systems for energy-saving insulation, boardstock, insulated metal
panel and appliance applications.

JEFFOL® Polyol/ Hydroxyl Viscosity Specific Gravity] H20 Content | Functionality
Typical Properties Number (cP @ 25°C) (@A 9] (max wt%) (Average)
AMINE POLYOLS

JEFFOL®A-800 20,000

JEFFOL®AD-393 5,000

MANNICH POLYOLS

JEFFOL®R-425X 4,500 1.105

JEFFOL®R-650X 24,000

SUCROSE/GLYCOL POLYOLS

JEFFOL® SD-361 2,500

SUCROSE/GLYCERINE POLYOLS

JEFFOL® SG-522 30,000
SUCROSE/AMINE POLYOLS
SORBITOL POLYOLS

JEFFOL" S-490 490 9,000 1.10 0.1 47



General Purpose* Hydroxyl Viscosity Specific Gravity| H20 Content | Functionality

JEFFOL® Polyol/Typical Properties Number (cP @ 25°C) (@ 25°C) (max wt%) (Average)

GLYCERINE POLYOLS

JEFFOL® FX31-240

POLYPROPYLENE GLYCOLS
JEFFOL® PPG-400

JEFFOL® PPG-2000

POLYPROPYLENE GLYCOLS/ETHYLENE OXIDE CO-POLYMERS

JEFFOL® PPG-2801 High Reactivity Diol

JEFFOL® PPG-3706 3,700 mol. wt.

PROPYLENE OXIDE/ETHYLENE OXIDE CO-POLYMERS
JEFFOL® FC31-56 3,000 mol. wt. Triol

JEFFOL® G31-32 5,200 mol. wt. EO Tipped Triol

JEFFOL® G31-43 4,000 mol. wt. Triol

JEFFOL® FE41-28 6,000 mol. wt. Triol 1,600

JEFFOL® FE41-48 3,500 mol. wt. Triol

T™MP
JEFFOL® TP-400 420 mol. wt. TMP-Based Triol 400 65 1.02 0.05 3.0

* Can also be used in Rigid Polyol Systems



TEROL Polyester Polyols

TEROL® polyester polyols are a line of more than 25 aromatic polyester polyols used in the manufacturing
of polyurethane and polyisocyanurate foams. TEROL polyols provide unique performance and processing
characteristics, including improved flammability characteristics in both polyurethane and polyisocyanurate
applications, thus reducing the need for expensive flame retardants.
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TEROL" 198 175-195 303.2 3,200 - 4,200 25 010 1234 200 330 6.81 17.56  0.00
[ [ 1 [ 1 [ o e o
TEROL' 256 255 - 275 215.8 10,000 - 14,000 010 1260 230 375 7.87 2029 0.0
s e B -
TEROL® 350 335- 365 160.3 4,000 - 6,000 015 1224 225 370 710 1829  0.00
e
TEROL® 563* 235-255 233.8 2,500 - 4,000 2.0 015 1242 200 372 32.0 0.00 0.00
i o <
TEROL' 649* 360 - 380 151.6 5,500 - 7,500 010 1214 300 303 357 1578 16.90
A e 8
TEROL' 1154 190 - 210 280.5 4,000 - 6,000 015 1201 220 358 2276  0.00 1840
B N AR
TEROL" 1304 105 - 125 487.8 2,500 - 4,500 2.0 010 1148 200 307 374 965 27.20
T mn we e e o o
TEROL' 1364 235 - 265 2244 600 - 1,000 015 1179 200 26.0 269 693 15.00
s s o
TEROL" 1481 290 - 310 187.0 5,250 - 7,250 015 1185 260 299 482 1241 30.01

1 Pre-consumer Recycle Material - materials diverted from waste stream in a manufacturing process as defined by International Standard ISO 14021.

2 Post-consumer Recycle Material - materials generated by households or by commercial industrial and institutional facilities in their role as end-users of the product which can no longer be used for its intended
purpose as defined by International Standard 1SO 14021.

3 Rapidly Renewable Materials - materials made from plants tat are typically harvested with a ten year cycle or shorter as defined by LEED for New Construction & Major Renovations, Version 2.2.

UL Environment Certified Recycle Content, see certification badge on back.
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*TEROL® 250, 563 and 649 modified aromatic polyester polyols has received the Underwriters Laboratories (UL) Environment certification.

Huntsman utilizes both pre-consumer and post-consumer sources of
recycled PET in their processes for producing the TEROL" product line.
In both cases, the PET is collected, sorted, washed and size reduced
for digestion in reactors using mixtures of glycols. PET from post-
consumer sources is collected from curbside and municipal programs,
in a recent year, the equivalent of over 450 million water bottles were
used to manufacture TEROL aromatic polyester polyols.

Huntsman has recently retained UL Environment to certify our
pre-consumer recycled, post-consumer recycled and renewable
resource content claims. With TEROL polyols, the environmental
benefits can be enjoyed without sacrificing performance.



Huntsman Polyurethanes’ Americas Locations

MANUFACTURING SITES @

Huntsman MDI and JEFFOL® Polyols Manufacturing Facility
GEISMAR, LOUISIANA

TEROL® Performance Polyols Manufacturing Facility
HOUSTON, TEXAS

Thermoplastic Polyurethanes (TPU) Manufacturing Facility
RINGWOOQOD, ILLINOIS

Huntsman Propylene Oxide Manufacturing Facility
PORT NECHES, TEXAS

Huntsman JEFFOL® Polyols Manufacturing Facility
CONROE, TEXAS

TECHNICAL CENTERS

Huntsman Advanced Technology Center (HATC)
THE WOODLANDS, TEXAS

Auburn Hills Technical Center
AUBURN HILLS, MICHIGAN

Thermoplastic Polyurethanes (TPU) Technical Center
DERRY, NEW HAMPSHIRE

Sao Paulo Advanced Technological Centre
SAO PAULO, BRAZIL

SYSTEMS HOUSES @

Huntsman MDI Manufacturing Facility
GEISMAR, LOUISIANA

Peel Site
MISSISSAUGA, ONTARIO, CANADA

Cartagena Facility
CARTAGENA, COLOMBIA

Sao Paulo Facility
SAO PAULO, BRAZIL

CUSTOMER SUPPORT CENTERS

Huntsman Headquarters
THE WOODLANDS, TEXAS

Mexico City Support Center
MEXICO CITY, MEXICO

Buenos Aires Support Center
BUENOS AIRES, ARGENTINA
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HUNTSMAN POLYURETHANES’ AMERICAS FOOTPRINT

Huntsman Polyurethanes’
Americas Locations
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American headquarters
Huntsman

10003 Woodloch Forest Drive
The Woodlands

Texas 77380

USA

Telephone +1 281 719 4602
Fax +1 281 719 4953

Asian headquarters
Huntsman

No. 452 Wen Jing Road
Minhang Development Zone
Shanghai 200245

Telephone +86 21 6462 6868
Fax +86 21 6462 1234

European headquarters
Huntsman

Everslaan 45

B-3078 Everberg

Belgium

Telephone +32 2 758 9211
Fax +32 2 759 5501

www.huntsman.com/pu

HUNTSMAN

Enriching lives through innovation

Huntsman Polyurethanes warrants only that its products meet
the specifications agreed with the buyer. Typical properties,
where stated, are to be considered as representative of current
production and should not be treated as specifications.

While all the information and recommendations in this publi-
cation are to the best of our knowledge, information and belief
accurate at the date of publication, NO GUARANTY, WARRANTY
OR REPRESENTATION IS MADE, INTENDED OR IMPLIED ASTO
THE CORRECTNESS OR SUFFICIENCY OF ANY INFORMATION
OR RECOMMENDATION OR AS TO THE MERCHANTABILITY,
SUITABILITY OR FITNESS OF ANY PRODUCTS FOR ANY
PARTICULAR USE OR PURPOSE.

IN'ALL CASES, IT IS THE RESPONSIBILITY OF THE USER TO
DETERMINE THE APPLICABILITY OF SUCH INFORMATION AND
RECOMMENDATIONS AND THE SUITABILITY OF ANY PRODUCT
FOR ITS OWN PARTICULAR PURPOSE. NOTHING IN THIS
PUBLICATION IS TO BE CONSTRUED AS RECOMMENDING THE
INFRINGEMENT OF ANY PATENT OR OTHER INTELLECTUAL
PROPERTY RIGHT AND NO LIABILITY ARISING FROM
ANY SUCH INFRINGEMENT IS ASSUMED. NOTHING IN THIS
PUBLICATION IS TO BE VIEWED AS A LICENCE UNDER ANY
INTELLECTUAL PROPERTY RIGHT.

Products may be toxic and require special precautions in
handling. The user should obtain Safety Data Sheets from
Huntsman Polyurethanes containing detailed information on
toxicity, together with proper shipping, handling and storage
procedures, and should comply with all applicable safety and
environmental standards.

Hazards, toxicity and behavior of the products may differ
when used with other materials and are dependent on the
manufacturing circumstances or other processes. Such
hazards, toxicity and behavior should be determined by the
user and made known to handlers, processors and end users.

Huntsman Polyurethanes is an international business unit of
Huntsman International LLC. Huntsman Polyurethanes trades
through Huntsman affiliated companies in different countries
such as Huntsman International LLC in the USA and Huntsman
Holland BV in Western Europe.

Except where explicitly agreed otherwise, the sale of products
referred to in this publication is subject to the general terms
and conditions of sale of Huntsman International LLC or of its
affiliated companies.

JEFFOL® and TEROL® are registered trademark of Huntsman
Corporation or an affiliate thereof in one or more, but not all
countries.

Copyright © 2016 Huntsman Corporation.
All rights reserved.  February 2016
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Huntsman

10003 Woodloch Forest Drive
The Woodlands
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No. 452 Wen Jing Road
Minhang Development Zone
Shanghai 200245

Telephone +86 21 6462 68638
Fax +86 21 6462 1234

European headquarters
Huntsman

Everslaan 45

B-3078 Everberg

Belgium

Telephone +32 2 758 9211
Fax +32 2 759 5501

www.huntsman.com/pu

HUNTSMAN

Enriching lives through innovation

Huntsman Polyurethanes warrants only that its products meet
the specifications agreed with the buyer. Typical properties,
where stated, are to be considered as representative of current
production and should not be treated as specifications.

While all the information and recommendations in this publi-
cation are to the best of our knowledge, information and belief
accurate at the date of publication, NO GUARANTY, WARRANTY
OR REPRESENTATION IS MADE, INTENDED OR IMPLIED ASTO
THE CORRECTNESS OR SUFFICIENCY OF ANY INFORMATION
OR RECOMMENDATION OR AS TO THE MERCHANTABILITY,
SUITABILITY OR FITNESS OF ANY PRODUCTS FOR ANY
PARTICULAR USE OR PURPOSE.

IN'ALL CASES, IT IS THE RESPONSIBILITY OF THE USER TO
DETERMINE THE APPLICABILITY OF SUCH INFORMATION AND
RECOMMENDATIONS AND THE SUITABILITY OF ANY PRODUCT
FOR ITS OWN PARTICULAR PURPOSE. NOTHING IN THIS
PUBLICATION IS TO BE CONSTRUED AS RECOMMENDING THE
INFRINGEMENT OF ANY PATENT OR OTHER INTELLECTUAL
PROPERTY RIGHT AND NO LIABILITY ARISING FROM
ANY SUCH INFRINGEMENT IS ASSUMED. NOTHING IN THIS
PUBLICATION IS TO BE VIEWED AS A LICENCE UNDER ANY
INTELLECTUAL PROPERTY RIGHT.

Products may be toxic and require special precautions in
handling. The user should obtain Safety Data Sheets from
Huntsman Polyurethanes containing detailed information on
toxicity, together with proper shipping, handling and storage
procedures, and should comply with all applicable safety and
environmental standards.

Hazards, toxicity and behavior of the products may differ
when used with other materials and are dependent on the
manufacturing circumstances or other processes. Such
hazards, toxicity and behavior should be determined by the
user and made known to handlers, processors and end users.

Huntsman Polyurethanes is an international business unit of
Huntsman International LLC. Huntsman Polyurethanes trades
through Huntsman affiliated companies in different countries
such as Huntsman International LLC in the USA and Huntsman
Holland BV in Western Europe.

Except where explicitly agreed otherwise, the sale of products
referred to in this publication is subject to the general terms
and conditions of sale of Huntsman International LLC or of its
affiliated companies.

JEFFOL® and TEROL® are registered trademark of Huntsman
Corporation or an affiliate thereof in one or more, but not all
countries.

Copyright © 2016 Huntsman Corporation.
All rights reserved.  August 2016





