
Synergex™ T amine additive combined with MDEA
Economical emulsification and biostability in metalworking fluids

The combination of Synergex™ T and Amietol M12 

(methyldiethanolamine or MDEA) allows for the economical 

and convenient formulation of formaldehyde-free and 

boron-free metalworking fluids. 

Synergex T is:

• �A low-VOC (< 25% volatile by ASTM E1868) amine

additive for metalworking fluids

• �A tertiary amine

• �A pure amine (98%+)

MDEA is an ideal low-odor, low-VOC, value-priced  

alkanolamine that can be used to bring the pH of the 

operating fluid up to 9. Use MDEA instead of MEA, DEA, 

and TEA to improve performance at a reasonable cost.

Concentrates formulated with 5% Synergex T and either 

10% phenoxyethanol or 10% phenoxypropanol-type 

biocontrol agent are recommended.

The following concentrate formula represents a good starting point 

for fully synthetic fluids based on Synergex T combined with MDEA.

Observations 

• �When used with biocides, the combination of Synergex T
and MDEA offers excellent biostability.

• �Fluids containing Synergex T, MDEA, and appropriate levels
of fungicide do not exhibit fungal growth.

• �Synergex T can be used as part of a biostable, low-VOC
metalworking fluid.

• �Fluids based on the Synergex N-alkyl alkanolamines do not
stain aluminum (Al 2024 pieces dipped in the fluids shown,
MDEA for reference).

Conclusion 
• �Synergex T combined with MDEA can provide excellent fluids.

Synergex T 5%

Amietol M12 (MDEA)  
from Eastman

10% + additional amount  
needed to reach desired pH 

in operating fluid

Isononanoic acid 8%

Polymeric ester 20%

Phenoxyethanol Up to 10%

Water ≈ 50%

The biocontrol system can be changed from phenoxyethanol to 50 ppm BIT (diluted fluid); 
use water to adjust volumes. The phenoxyethanol biocontrol system can be swapped out for 
BIT (50 ppm effective concentration operating fluid; adjust concentrate volume with water). 
This concentrate can be diluted 20/1 to provide the operating fluid. The addition of preferred 
corrosion-inhibiting additive(s) and/or packages is recommended.
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Synergex T 
Plus and MDEA

Synergex T  
and MDEA MDEA

Note that tertiary diethanolamines like Synergex T are known 
to provide exceptional biostabilizing synergy in fully synthetic 
metalworking fluids (see Golec, K.; Hill, E.C.; Kazemi, P.; Skold, 
R. O.; Tribology International 1989, 22(6), 375–382.)



TAM-9078     5/19

Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical 
Company (“Eastman”) 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.

© 2019 Eastman. Eastman brands referenced herein are trademarks of Eastman 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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