JEFFSOL® MEOX HUNTSMAN

SOLVENT FOR ELECTRODE CASTING e ——

Huntsman is an established chemical supplier with a history of commercializing
innovations to enable next generation technologies through a wide variety of
materials and advanced chemistries, a robust global footprint, dedicated regional
manufacturing, and a commitment to investing in industries such as energy
storage. Huntsman’s battery materials portfolio includes products to increase
capacity, lengthen cycle life, and improve charging times.

PRODUCT OVERVIEW

JEFFSOL® MEOX is a polar aprotic solvent for use in a wide range of applications
due to its excellent solvency, relatively high flash points, low vapor pressure,

and ease of handling. It is soluble in most organic solvents and water, and has a
relatively low hazard profile.

JEFFSOL® MEOX can efficiently dissolve binders including PVDF, aids in carbon
or conductive additive dispersion stability, and can be used to safely cast cathodes
for lithium-ion batteries. It is a suitable alternative to NMP in battery manufacturing
process and computational modeling has demonstrated compatibility with existing
manufacturing processes including solvent recovery.

BENEFITS

¢ High polarity aprotic solvent ¢ Excellent solvency of PVDF for NMC and LFP

* Low vapor pressure and low odor cathodes

« Not rated as hazardous air pollutant e Comparable rheology in NMC/PVDF slurries to NMP ;

« Less hygroscopic than NMP e Good compatibility with aluminum JEFFS(A)rEigll(\EIICE)r(])X e
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TYPICAL PROPERTIES

NWP - JEFFSOL®

(Reference) Y| 0) ¢
—\ MEOX = NMP
> - .
Structure LN o NG E 6 1 Electrodes pr‘epared with
\n/ = 5 4 MEOX result in lower
o o ‘gA 4| resistance electrodes,

Molecular Weight 99 101 I(I) g 3] improving cell cycling.

. . o £C
VISCOSIty_ (cP°@25 © .7 8.0 T 2 LFP electrodes prepared with
Flash Point (°C, cc) 86 113 g 1] MEOX and NMP measured
BP (°C) 202 259 S with HIOKI meter after
MP (°C) o5 15 = 0 - calendaring.

5 200 300
Contact Angles on Al* 54.1 62.5 Wet Cast (um)
VOC (ppm)** 1558 19
48-Hr Water Absorption (%)*** 6% 4% Solubility of 8 wt% PVDF
Dipole Moment 4.09 413
®

Solubility Parameter JEFFSOL® MEOX “

dD 18.0 18.1 20°C

dpP 12.3 10.9

dH 7.2 11.8

*

Contact angle measurements were collected with neat solvents on aluminum
substrate using Dataphysics OCA 25 Instrument.

** VOC measurements were recorded with Honeywell MiniRAE 3000+
Photoionization Device at room temperature, 25% humidity.

*** Samples stored at 85% humidity, water measured with Karl-Fischer titration.
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APPLICATION TESTING
Slurry Preparation and Properties Cell Formation

NMC Slurry Rheology NMC Cell Formation
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JEFFSOL® MEOX and NMP showed comparable slurry rheology. (mAh/g)  (mAh/g) (mAh/g) — (mAh/g)

Slurries prepared with of 96 wt% NIMC622, 2 wt% PVDF KYNAR® HSV900, and Low Coat Weight High Coat Weight

2 wt% conductive additive. Total 70 wt% solids.

Cathode Casting Cell Cycling

SEM Morphology Comparison LFP and NMC
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Lifetime cycling shows cells prepared with JEFFSOL® MEOX had
equal or improved capacity retention over 50 cycles.
Cathode coatings made with JEFFSOL® MEOX and NMP showed Half cell coin cells, Li metal anode. NMC cells cycled at C/2, electrolyte 1M
comparable coating properties and SEM dry structure morphology LiPF;, EC:EMC (3:7 vol%) + 1 wt% VC, separator H1609. LFP cells cycled at 1C,
for both LFP and NMC based cathodes electrolyte 1M LiPF;, EC:EMC (1:1 vol%), separator H1612.

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

GLOBAL HEADQUARTERS ASIA PACIFIC EUROPE, MIDDLE EAST AND AFRICA
Huntsman Corporation Huntsman Performance Products Huntsman Performance Products

10003 Woodloch Forest Drive No. 455 Wenjing Road Burohaus an der Alten Oper
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Texas, 77380 Technological Development Zone 60311 Frankfurt

USA Shanghai 200245, P. R. China Germany

Huntsman Performance Products warrants only that its products meet the SDEC\fICaUOﬂS 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.

KYNAR® is a registered trademark of Arkema France or its subsidiaries or affiliates
JEFFSOL® is a registered trademark of Huntsman Corporation or an affiliate thereof in one or more, but not all, countries. © 2024. Huntsman Corporation. All rights reserved.




