ULTRAPURE™ CARBONATES HUNTSMAN

Enriching lives through innovation

Huntsman is the only North American producer of alkylene carbonates,
including ULTRAPURE™ Ethylene Carbonate (EC) and ULTRAPURE™
Propylene Carbonate (PC). Huntsman offers a range of high purity
ULTRAPURE"™ aprotic solvents for lithium-ion and sodium batteries,
supercapacitors, dynamic glazing, and polymer photoresist removal in
microelectronics.

PRODUCT OVERVIEW

Impurities can reduce battery performance and lifetime, and high-purity
carbonates play a critical role as solvents for electrolytes in lithium-ion
batteries. ULTRAPURE™ Ethylene and Propylene Carbonate offer low
water, glycol, trace metals, and anions that are strictly controlled from
production to delivery to promote optimal operation.

ULTRAPURE™ Carbonates are offered in three different grades with the
highest purity, ULTRAPURE™ EV, formulated to improve battery working
life and provide reliable operation.

° >99.9% purity e Electrolyte solvent for lithium-ion and sodium batteries
e Low water ¢ Electro and photochromatic dynamic glazing

¢ Industry proven e Semiconductor formulated cleans and polymer removal
e Low VOC ¢ Solvent for pharmaceuticals and cosmetics

PRODUCT GUIDE

Ethylene Carbonate Color Glycols Anions Cation
ULTRAPURE™ EV L -+t 4+ -+t +++ Ararar
ULTRAPURE™ HP ++ ++ ++ ++ N/A N/A
ULTRAPURE™ BG ++ + + + N/A N/A
ULTRAPURE™ EV ArEE FaFE +++ FEE +++ St
ULTRAPURE™ HP ++ ++ ++ ++ N/A ++
ULTRAPURE™ BG + + + + N/A +
KEY +++ : Best Quality ++ : High Quality + : Good Quality
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TYPICAL PROPERTIES

Ethylene Carbonate

Propylene Carbonate
ULTRAPURE™ EC and ULTRAPURE™ PC offer

Viscosity (cP) 1:80 (20°C) 2.47 (25°C) a combination of good solubility of Li salts, high
Flash Point (°C, cc) 152 135 voltage stability, and maintain a stable dielectric
Boiling Point (°C) 248 242 constant during extended cycle life, making these
Melting Point (°C) 36 49 productg excellent for demanding electrolyte
Dipole Moment 4.90 4.98 applications.
Dielectric Constant 89 (40°C) 64.9 (20°C)
Solubility Parameter

dD 18.0 20.0

dP 21.7 18.0

dH 5.1 4.1

PERFORMANCE DATA
Color Stability of 1 Molar LiPF; at 290nm Melting Curve for EC/PC Blends
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In 1M LiPFs in ULTRAPURE™ EC:EMC (1:2 v/v), ULTRAPURE™
EC EV and ULTRAPURE™ EC HP demonstrated the best color
stability and performance.

The freezing point of ULTRAPURE™ EC can be depressed by
blending with ULTRAPURE™ PC, which improves product handling.
The melting curve above illustrates the melting point changes in
ULTRAPURE™ EC/PC based on the composition of the blend.

For more information, contact your local Huntsman representative. www.huntsman.com / AdTech@huntsman.com

GLOBAL HEADQUARTERS
Huntsman Corporation
10003 Woodloch Forest Drive

ASIA PACIFIC
Huntsman Performance Products
No. 455 Wenjing Road

EUROPE, MIDDLE EAST AND AFRICA
Huntsman Performance Products
Burohaus an der Alten Oper

Neue Mainzer Strasse 75
60311 Frankfurt
Germany

The Woodlands, Minhang Economic &
Texas, 77380 Technological Development Zone
USA Shanghai 200245, P. R. China

Huntsman Performance Products 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. The manufacture of amines, surfactants, and solvents is the subject of granted patents and patent applications; freedom to operate patented processes is not implied by this publication. While all the
information and recommendations in this publication are, to the best of our knowledge, information and belief, accurate at the date of publication, NOTHING HEREIN IS TO BE CONSTRUED AS A WARRANTY, EXPRESS OR
OTHERWISE. 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. The behaviour of the products referred to in this publication in manufacturing processes and their suitability in any given end use environment are dependent upon various conditions such as chemical
compatibility, temperature, and other variables, which are not known to Huntsman Performance Products. It is the responsibility of the user to evaluate the manufacturing circumstances and the final product under actual end-use
requirements and to adequately advise and warn purchasers and users thereof. Products may be toxic and require special precautions in handling. The user should obtain Safety Data Sheets from Huntsman Performance
Products 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 behaviour of
the products may differ when used with other materials and are dependent on manufacturing circumstances or other processes. Such hazards, toxicity and behaviour should be determined by the user and made known to
handlers, processors and end users. Except where explicitly agreed otherwise, the sale of products referred to in this publication is subject to the Huntsman Terms and Conditions of Sale, which can be found at https:/www.
huntsman.com/sales-terms-conditions, which are incorporated herein by reference. Huntsman Performance Products is an international division of Huntsman International LLC. Huntsman Performance Products trades through
Huntsman affiliated companies in different countries such as Huntsman Petrochemical LLC in the USA and Huntsman Holland BV in Western Europe.

ULTRAPURE" is a trademark of Huntsman Corporation or an affiliate thereof in one or more, but not all, countries. © 2024. Huntsman Corporation. All rights reserved.
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