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Eastman AAEM

Preventing hydrolysis during emulsion




Eastman acetoacetoxyethyl methacrylate (AAEM) is a specialty monomer used to improve the
performance of, and provide unique properties to, acrylic emulsion. The main advantages of an AAEM-
containing emulsion or emulsion film are:

« Improved block resistance, stain resistance, and water resistance via cross-linking
« Improved adhesion to metal substrate via chelating
« Improved formaldehyde (aldehyde) absorption functionality
Eastman AAEM reacts easily with general acrylic monomers like methyl methacrylate, butyl acrylate,

2-ethylhexyl acrylate, and styrene monomer in both emulsion polymerization and bulk additional
polymerization. See Table 1.

Table 1. Reactivity ratio

Monomer 1(M1) Monomer 2 (M2) “

Eastman AAEM Methyl methacrylate 0.95 0.90
Eastman AAEM Styrene 0.60 0.70

The AAEM group in emulsion polymer runs the risk of hydrolysis, especially during storage, if it is not
properly handled.

Figure 2. AAEM hydrolysis reaction
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As shown in Figure 2, the AAEM group on the polymer chain will be hydrolyzed to hydroxyethyl
methacrylate (HEMA) and B-keto acid. The B-keto acid will further degrade to acetone and carbon
dioxide (CO,).

Hydrolysis reaction is greatly affected by temperature, resulting in latex being synthesized and stored.
Higher temperatures result in the AAEM group being hydrolyzed faster.

Results show that by adding an amine, especially a less steric hindered primary amine, an enamine
structure can be formed. The structure from experimental data, shown in Figure 3, is more resistant to
hydrolysis. Basically, when more amines are added, the structure is able to develop stronger protection.



Figure 3. Enamine formation
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The following practices listed are suggestions for synthesizing and storing an AAEM emulsion:
1. Balance emulsion polymerization temperature and time to avoid AAEM exposure to high

temperatures over a longer period of time. Add AAEM monomer at a later stage of the
polymerization process. For example, add AAEM to monomer tank after 50% of monomer feed.

2. At the end of the process, add amine neutralizer to adjust the pH of emulsion above 8.5; the higher,
the better. Less sterically hindered primary amine is recommended.
a. Examples of amine are ammonia hydroxide and monoethanolamine.
b. Note that secondary and tertiary amines are not recommended.
c. Sterically hindered primary amines, such as 2-amino-2-methyl-1-propanol,

are also not recommended.

3. Avoid storing emulsion products containing AAEM at high temperatures. Store at a temperature
no higher than 23° + 2°C.
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Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical
Company and its subsidiaries make no representations or warranties as to the completeness or accuracy thereof.
You must make your own determination of its suitability and completeness for your own use, for the protection

of the environment, and for the health and safety of your employees and purchasers of your products. Nothing
contained herein is to be construed as a recommendation to use any product, process, equipment, or formulation
in conflict with any patent, and we make no representations or warranties, express or implied, that the use thereof
will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE MADE HEREUNDER
WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS AND NOTHING HEREIN
WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE.

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products
are available online or by request. You should obtain and review available material safety information before
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other
safety precautions recommended by their manufacturers should be observed.

© 2016 Eastman Chemical Company. Eastman brands referenced herein are trademarks of Eastman Chemical
Company or one of its subsidiaries or are being used under license. The ® symbol denotes registered trademark
status in the U.S.; marks may also be registered internationally. Non-Eastman brands referenced herein are
trademarks of their respective owners.
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