
Introduction

Eastman Optifilm™ enhancer 400 is a low odour, 
zero-VOC coalescent which can be used to formulate 
extremely low emission coatings. Recent evaluations 
have shown that Optifilm 400 can improve the final 
paint film properties of vinyl acetate ethylene (VAE)-
based paints.

Poor performance has been observed with interior 
wall paints formulated with VAE polymers. Incomplete 
coalescence of films based on VAE polymers can cause 
problems with film formation thus adversely affecting 
the paint films cold-temperature integration (patch), 
wet scrub resistance, and burnish resistance.

Customers have seen significant improvements  
in paint film properties by simply post adding 0.5%  
Optifilm 400 to their VAE-based paints. The 
recommended amount of 0.5% on total weight of 
paint is sufficient to show significant improvements 
in cold-temperature integration, wet scrub resistance, 
and burnish resistance. The optimum level might not be 
0.5% for every formulation, therefore, we recommend 
that a ladder study be conducted to find the optimum 
level. 

In summary, some of the benefits of post adding 
Optifilm enhancer 400 to VAE-based paints include:

• Improved wet scrub resistance

• Better cold-temperature integration 

• Enhanced burnish resistance

Formulating with Optifilm 400 can help you achieve the 
highest standard in the following labeling schemes:

Eastman Optifilm™ enhancer 400:
Improving performance of VAE-based paints



Experimental
To demonstrate the benefits of adding Eastman Optifilm™ 
enhancer 400 to a VAE-based paint, a test paint was made 
in the lab and split into two and Optifilm 400 was post add-
ed to one of the samples (at 0.5% on total weight of paint). 
See Table 1 in the Appendix for formulations. 

The cold-temperature integration, wet scrub resistance, and 
burnish resistance of the test paints was then evaluated. The 
results are as follows.

Improvements in paint film properties
Figure 1. Matt paint cold-temperature integration/patch 
test (ASTM D-7489)

• The post addition of 0.5% Optifilm 400 to the VAE-based  
 matt paint has improved the coalescence of the paint,  
 resulting in a lower colour difference (Delta L)  
 between the first and second coats when applied  
 at low temperatures. 

Figure 2. Matt paint ambient wet scrub resistance  
(EN ISO 11998)

• An improvement in ambient wet scrub resistance is  
 observed with the addition of Optifilm 400 to a matt  
 paint, resulting in a lower loss of film thickness.

• The matt paints containing Optifilm 400 were one DIN  
 class better for wet scrub resistance compared against  
 the VAE paint without Optifilm 400. See Table 2 for  
 scrub classification criteria.

Figure 3. Matt paint low-temperature wet scrub  
resistance (EN ISO 11998)

• Low-temperature wet scrub resistance was also  
 evaluated. By first drying the films for 48 hours at  
 5oC and then continuing to dry the films for a further  
 2 or 4 weeks at ambient, we were able to mimic the  
 conditions experienced by trade decorators where paints  
 are applied to new builds with no heating installed and  
 the application temperature may be very low for many  
 hours/days. 

• A significant improvement in low-temperature wet  
 scrub resistance is observed with the addition of  
 Optifilm 400, resulting in a lower loss of film thickness.

• The matt paints containing Optifilm 400 were one DIN  
 class better for low-temperature wet scrub resistance  
 compared against the VAE paint without Optifilm 400.  
 See Table 2 for scrub classification criteria.

Figure 4. Matt burnish resistance  
(in-house test method*)

• The addition of Optifilm 400 to the matt paint improved  
 the burnish resistance of the coating. The delta gloss  
 between the rubbed and unrubbed areas is lower than  
 the delta gloss of the VAE paint which was formulated  
 without Optifilm 400. 
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*Further details of Eastman’s in-house test methods are available on request.
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Conclusion
This evaluation clearly demonstrates the benefits of post 
adding Eastman Optifilm™ enhancer 400 to a VAE-based 
paint. The addition of Optifilm 400 helps film formation 
even when the coating is applied under adverse conditions 
(low temperatures).

Low-temperature wet scrub resistance, cold-temperature 
integration, and burnish resistance were all improved with 
the addition of Optifilm 400. Optifilm 400 allows the 
formulator to improve final paint film properties while 
maintaining low odour and low emissions.

For more information on the benefits of using Optifilm 
enhancer 400, refer to document http://www.eastman.
com/Literature_Center/T/TTEU143.pdf.

Appendix
VAE-based matt paints were formulated with and without 
Optifilm enhancer 400.

Table 1. VAE paint formulations with and without 
Optifilm 400

Standard  
VAE paint

VAE paint +  
 Optifilm 400

Raw material Amount (g) Amount (g)

Deionised water  108.8  108.8

Dispex™ N40  5.5  5.5

Sodium hydroxide (10%)  1.1  1.1

Acticide™ MBS  2.2  2.2

Foamaster™ NDW  2.2  2.2

Tiona™ 595  105.5  105.5

Snowcal™ 70  327.3  327.3

Satintone™ 5HB  56.1  56.1

Letdown

Bermocoll™ E 320 FQ
(3% solution in deionised water)

 230.6  230.6

Deionised water  20.3  20.3

Sodium benzonate  1.1  1.1

VAE binder (53%)  139.2  139.2

Optifilm 400*  0.0  5.0

Total  1000.0  1005.0

PVC (%)  69.35  67.90

Volume solids (%)  36.03  36.52

 
*Due to Optifilm 400 remaining in the paint film, it has been included as a solid in the  
 PVC and volume  solids calculations in this formulation.

Table 2. Scrub test classification/evaluation of loss of 
dry film thickness after 4-weeks drying (DIN EN 13 300)

Loss in film thickness Scrub cycles Class

<5 µm 200 1

>5 µm and <20 µm 200 2

>20 µm and <70 µm 200 3

<70 µm 40 4

>70 µm 40 5

Table 3. Test methods used to evaluate the benefits  
of adding Eastman Optifilm™ enhancer 400 to a  
VAE system

Paint film property Test method used

Wet scrub resistance BS EN ISO 11998

Cold-temperature integration ASTM D-7489

Burnish resistance In-house test method

Table 4. Typical physical and chemical properties  
of Optifilm 400

Typical properties Typical value, units

Odour Very low

Specific gravity @ 20ºC/20ºC 0.967

Solubility in water, @ 20ºC 0.0 wt%

 water in, @ 20ºC 0.9 wt%

Evaporation rate (n-butyl acetate = 1) 0.000017

Refractive index @ 20ºC 1.4436

Boiling point @ 760 mm Hg 374ºC – 381ºC

Vapor pressure @ 20ºC <0.0001 mm Hg

Freezing point –50ºC

Flash point Pensky-Martens closed cup 199ºC (390ºF)

Autoignition temperature 385ºC (725ºF)

Liquid viscosity @ 20ºC 15.8 Cp (mPa·s)
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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.

© 2015 Eastman Chemical Company. Eastman brands referenced herein are trademarks of Eastman Chemical 
Company or one of its subsidiaries. The ® used on Eastman brands 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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