I E-GRADE® AMINES

HUNTSMAN

Enriching lives through innovation

Huntsman is one of the world’s largest producers of amine chemistries.
Our E-GRADE?® amines can be used in formulation of process materials for
Semiconductor, Display and other electronics. Our broad product portfolio
gives flexibility in expanding the options for any application.

PRODUCT OVERVIEW

Huntsman E-GRADE® amines are primarily used in stripping, cleaning, and wet
etching formulations in the semiconductor, display, and PCB industries. Most

are water soluble and contain aminoglycol or polyether structures where both

the amine and glycol functions contribute to their performance. The range of
primary, secondary, and tertiary amines and structures allows the selection of base
strength and corrosion rates based on the needs of the application. Huntsman
also offers purification services to assist in trace metal reduction for a broad range
of amines including those not manufactured by Huntsman.

BENEFITS

¢ High purity ¢ Trace metal reduction via purification

¢ Low trace metals ¢ Blending and aqueous dilution available
¢ Low vapor pressures ¢ Range of metal removal rates

e Water soluble * Range of pK, and buffering abilities

PRODUCT GUIDE
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LINEAR POLARIZATION RESISTANCE CORROSION RATES FOR 10 WT% AQUEOUS AMINES

mMDEA ®PMDETA =®DMEA ®DGA®Agent ®mAPM ®mDETA ®APMMEA ®APDEA =®MEA =MMEA
1.6
14
1.2
£ 10
é 0.8
S 06
ol oA
0.2
0.0 II III I_-.- | [y e p——— -...I-.I.I
Aluminum Copper Cobalt Tungsten Molybdenum

e Aluminum removal rates are
highest requiring careful choice
of amine.

e |n general, primary amine metal
removal rates are higher than
secondary and tertiary amines.

e Tungsten and Molybdenum are
relatively inert to amines.

TYPICAL PHYSICAL PROPERTIES
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APM
DGA™ Agent
DMEA
MMEA
MDEA
APDEA
APMMEA
AEP-HP
PMDETA
HEM
Morpholine
TEA 75%
EDA

DETA
TETA
TEPA

NMMO 50%

Aminopropylmorpholine
2-(2-Aminoethoxy)ethanol
Dimethylethanolamine
Monomethylethanolamine
Methyldiethanolamine
Aminopropyldiethanolamine
Aminopropylmonomethylethanolamine
Aminoethylpiperazine
Pentamethyldiethylenetriamine
Morpholinoethanol

Morpholine

75% Triethanolamine
Ethylenediamine
Diethylenetriamine
Triethylenetramine
Tetraethylenepentamine
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Log P,w Amine Type

- 1°/3°
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-0.55 3°
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Vapor BP
Pressure (°C)
0.06 224
<0.01 221
0.50 135
0.70 158
0.02 243
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0.20 202
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9.80 129
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e Huntsman Purification Testing to Support Customer R&D and Prototyping
» Develop purification options for experimental or new products

Initial Total Metals ™ Purified Total Metals

ppb
e One Stop Shop 20 \Purifying Tech Grade
» Access to Huntsman'’s full range of amines with purification
> Transition from lab chemical supplier to high-capacity production 200
e Scale up capabilities 150
» Technical Demo (<500 mL)
» LVM (1-2 drums)
100
» HVM (>20 mT, bulk/drum)
e Purify and Blend as a service 50
» Purify customer intermediates or raw materials
» Toll blend customer specific mixtures o - I
> Dilution of high viscosity or materials at risk of freezing Boftle Soreen LM Treatment VN drangy

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

The Woodlands, Minhang Economic & Neue Mainzer Strasse 75

Texas, 77380 Technological Development Zone 60311 Frankfurt

USA Shanghai 200245, P. R. China Germany

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 10
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:
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.

E-GRADE® and ARALDITE® are registered trademarks 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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