
Eastman cellulose esters 
for general industrial, industrial 
maintenance, and marine coatings



Application overview
General industrial, industrial maintenance, and marine coatings must perform across a wide variety of 
substrates, applications, technologies, and end uses. These coatings are designed to withstand harsh 
environments and are used to protect heavy-use equipment like railcars, alloy wheels for vehicles, or 
machinery parts. The fitness-for-use requirements for these types of coatings are becoming more and more 
demanding, including the need for higher durability and chemical resistance, improved adhesion, and better 
appearance. In addition, coatings must comply with the latest regulatory requirements. 

These coatings require additives that address a multitude of complex challenges. Eastman cellulose acetate 
butyrates (CABs) and cellulose acetate propionates (CAPs) offer improved appearance, formulation 
flexibility, processing, and durability to coatings for harsh environments. Cellulose esters provide durability 
and application benefits that will address the unique challenges of industrial maintenance coatings. 

The versatility of cellulose esters is a distinct advantage. The reactive hydroxyl groups contained in CABs 
and CAPs may be effectively cross-linked with urea-formaldehyde, melamine, or polyisocyanate resins. 
This provides the ability to formulate a variety of cured coatings. The selection of higher-hydroxyl cellulose 
esters such as Eastman CAB 553-0.4 for use in curing systems produces films with high cross-link density 
and, consequently, excellent chemical and physical properties. Moreover, due to their high glass transition 
temperature (Tg), Eastman cellulose additives provide excellent hardness and hardness development.  

Some of the many benefits of cellulose esters are briefly outlined here, followed by formulation details.

Benefits of cellulose esters for general industrial, industrial maintenance, and marine applications include: 

Improved appearance
 • Improve flow and leveling and defect control 
 • Improve “flop” in metallic and pearlescent coatings
 • Highly resistant to UV light, producing a water-white (optically clear) appearance that does not  
  yellow over time
 • Impart pigment wetting and dispersion characteristics, so difficult-to-disperse pigments can be  
  dispersed in cellulose esters to provide easy-to-use pigment chips 
 • Eliminate flooding and floating, providing consistent colors in multi-pigment formulations
 • Enhance rheology benefits that enable excellent sprayability, reducing cratering and controls sag.  
  Eastman cellulose esters can also be used in combination with other thickeners such as fumed silica  
  and clays to boost their rheological performance. 
 • Provide consistent gloss control with silica matting agents, reducing gloss variation over the  
  coating surface
 • Utilized as the barrier base coat or primer to protect industrial plastic from the defects caused by  
  attack of strong solvents in the subsequent applied coating layers
 • Frequently used to improve the appearance of pearlescent and metallic coatings by promoting good  
  flake orientation in coatings used on the plastic casings of consumer electronics 
 • Provide flow and leveling, reducing surface defects in radiation-cured coatings

Formulation flexibility
 • Flexibility to be used as additives, modifiers, or co-resins. When used as co-resins, they provide a high- 
  gloss surface due to their resinlike qualities.
 • Can be cross-linked, particularly with isocyanates and amino resins (especially with the higher- 
  hydroxyl grades of cellulose ester)
 • Eastman Solus™ performance additive grades enable reduced solvent levels in high-solids coatings. 
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 • Provide good adhesion or, conversely, release (antiblocking) properties, depending on the grade  
  chosen. These antiblocking properties are useful in strippable coatings, particularly for temporary  
  corrosion protection of metal surfaces.
 • CAPs have low odor, especially useful in industrial plastic coatings. The solubility of high-hydroxyl  
  propionate in alcohol-water mixtures makes it useful in coatings that require low odor, nonyellowing  
  characteristics, fast solvent release, and good adhesion to plastic.

Processing improvements
 • Reduce drying time (faster dry to touch) due to their high Tg and fast solvent release. As the solvents  
  evaporate, the viscosity of a cellulose ester solution increases very rapidly and thus the cellulose ester  
  will also help to control the sag and running of a coating.
 • Have excellent hardness development and reduce blocking due to high Tg

 • Are nonflammable and safer to use when compared to nitrocellulose; perfect for improved plant and  
  factory safety and producing articles that comply with nitrocellulose restrictions

Improved durability
 • Provide outstanding UV weatherability and durability for exterior applications 
 • White or pastel industrial coatings will not yellow when exposed to sunlight.
 • The oil retention of cellulose ester-based, hot-melt strippable coatings improves corrosion resistance  
  for long-term storage and durability during handling.
 • Due to the good barrier properties, cellulose esters have excellent grease resistance.
 • Effectively protect metal surfaces and maintain metallic luster in challenging exterior environments
 • Resistant to salt fog, oxygen, and other tarnishing and corroding elements
 • Improve handleability, scratch resistance, early water resistance, and blocking due to the accelerated  
  rate at which a coating hardens over time

In addition, Eastman cellulose esters are based on cellulose, one of the most abundant natural renewable 
resources. Many of the grades meet requirements for use in certain food contact applications under 
regulations of the U.S. Food and Drug Administration (21 CFR), European Commission (Regulation 10/2011), 
and the Swiss Ordinance on Materials and Articles in Contact with Food (SR 817.023.21). Contact your 
Eastman representative or authorized Eastman distributor for specific regulatory compliance documentation.

Product-in-use details
Appearance—flow and leveling

Eastman cellulose esters reduce or eliminate common defects, leading to the higher gloss levels the 
market demands. It is theorized that that both Eastman CAB 551-0.01 and CAB 551-0.02 have molecular 
compositions that allow them to move through the coating to the surface. During this migration, it is 
hypothesized that they equalize surface tension and ensure excellent flow and leveling that make  
application easy.

The excellent flow and leveling produce tack-free (no blocking) coatings with reduced defects, excellent 
clarity, and high gloss with a high distinctiveness of image (DOI). The use of CAB, even at levels as low 
as 0.1%–1.0% of the weight of coating, can resolve several surface defects, including cratering, fish eyes, 
pinholing, creeping, orange peel, picture framing, and pigment flooding and floating in various industrial 
coatings based on different binders.  

Orange peel is a term used to describe an uneven surface with an appearance like that of the surface of an 
orange. To demonstrate the benefit that CAB provides to flow and leveling, a thermosetting melamine-
acrylic clear coat with and without Eastman CAB 551-0.2 was formulated and applied over a commercial 
red base coat. The formulations used are identified in the following table. The test panels were deliberately 
contaminated with oil to emphasize the development of coating defects such as orange peel. 
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Formulation 1. Melamine-acrylic clear coat formulations without and with Eastman CAB 551-0.2

Ingredient Standard CAB 551-0.2 Description Supplier

PARALOID™ AT-400 45.0 42.50 Acrylic resin (hydroxyl functional) The Dow Chemical Company

Cymel® 327 15.0 15.0 Melamine cross-linking agent Allnex

Eastman CAB 551-0.2 0 10.0 Cellulose ester Eastman

Eastman n-butanol 4.0 3.25 n-Butyl alcohol Eastman

Eastman n-butyl propionate 4.0 3.25 n-Butyl propionate Eastman

Eastman MAK 32.0 26.0       Methyl n-amyl ketone Eastman

Total 100.0 100.0

Specific gravity of the standard formulation is 0.94 kg/L and for the CAB 551-0.2 formulation is 0.97 kg/L.

Test panels without and with CAB 551-0.2

The image of the test panel with a coating without Eastman CAB 551-0.2 shown in Figure 1 has many defects, 
including a high level of orange peel. Besides being unsightly, orange peel reduces the reflectivity and 
smoothness of the surface. The lack of surface smoothness is highlighted in Figure 1, which shows a reduction 
in the reflection of a pencil held above the surface. The image of the panel of the coating containing Eastman 
CAB 551-0.2 (Figure 2) shows no orange peel, and reflectivity has increased such that the reflection of the 
pencil is more pronounced.

Figure 1. Panel without Eastman  Figure 2. Panel with Eastman
CAB 551-0.2—orange peel/  CAB 551-0.2—no orange peel/
less reflection excellent reflection

Appearance—improved metallic and pearlescent flake alignment

CAB 531-1 acts as a viscosity control agent that “locks” the metallic and pearlescent flakes in the proper 
orientation. Ensuring good alignment of metallic and pearlescent flakes is important to achieve the optimum 
brightness and pearlescence. It’s also important to align flake materials used in a coating such that they “lie 
down” on their flat surface, similar to tiles on a house roof, rather than on their edges. 

This produces the optimum corrosion protection. And better flake alignment means formulators require fewer 
flakes to achieve the same—or better—desired aesthetic impact. The result is beneficial cost savings for the 
industrial coatings manufacturer. 

Confocal microscopy uses the very latest technology to scan surfaces and build a three-dimensional (3D) 
profile of the coating’s surface. The roughness of the surface, measured in root mean square (RMS), is then 
calculated from the scanning measurements. Poor metallic or pearlescent flake alignment produces high 
surface roughness values, while good alignment produces low surface roughness values. 
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To demonstrate the improved metallic flake alignment, Eastman CAB was predissolved in an industrial 
coating solvent (1:5) and added to a standard metallic polyester coil coating at a level of 5% by weight 
of the finished coating. The formulations were then applied on a customer’s pilot plant line. To assess the 
metallic flake alignment, confocal microscopy was used to measure the surface roughness and a multiangled 
spectrophotometer was used to measure the flop values.

The confocal microscopy image of the metallic coating without Eastman CAB in Figure 3 shows a multitude 
of high peaks, indicating a rough surface. The image of the system containing Eastman CAB shows far fewer 
peaks and large domains of flat areas. The Eastman CAB-containing system shown in Figure 4 has aligned 
the metallic flakes such that they are flatter and more even. The flop values are also in agreement with the 
surface roughness profiles, with the Eastman CAB-containing system producing a much higher flop value that 
is visually very bright. The formulation without Eastman CAB produces a far lower flop value and visually is 
darker with a “grainier” appearance

Figure 3. Coating without CAB Figure 4. Coating with 1% CAB 531-1 (100%) 
Surface roughness = 2.15. Flop index = 12.2. Surface roughness = 1.22. Flop index = 14.92. 

Appearance—tighter gloss specification with less variation

Silica flatting or matting aids are used in many industrial coatings systems. Eastman cellulose esters have 
been shown to reduce gloss differences as a function of film thickness. Not only will the film thickness be 
more constant by using cellulose esters but also—at thicker coating areas on a substrate—commonly observed 
gloss differences will be reduced, resulting in a more even appearance. To demonstrate the improved matting 
efficiency obtained with Eastman CAB 381-0.5, white polyester melamine formulations shown in Formulation 
2 were prepared. Eastman CAB 381-0.5 was dispersed into the resin with the matting agent and pigment. 
To measure matting consistency, the formulations were coated at four different film thicknesses. Five gloss 
measurements were taken of each panel at 20°, 60°, and 85°C. The coatings were cured in a Werner Mathis 
oven at 250°C for 1½ minutes, which gave a peak metal temperature of 232°C for 10 seconds.
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Formulation 2. White polyester melamine formulations, without and with Eastman CAB 381-0.5

Ingredient Standard
1.0%  

CAB 381-0.5 Description Supplier

Novasynt™   S1441-70 45.5 45.0 Saturated polyester resin Novaresine

Cymel® 303 LF 7.5 7.4 Melamine cross-linking agent Allnex

Eastman CAB 381-0.5 0 1.0 Matting additive Eastman

PM acetate 3.3 3.3 Solvent Eastman

Loxanol® CA 5308 3.3 3.3 Dibasic ester BASF

BAS™ 150 6.7 6.7 Aromatic 150 solvent Banner Chemical Group UK

Tioxide™ TR81 28.7 28.4 Titanium dioxide pigment Huntsman 

Acematt® OK 500 2.1 2.1 Silica matting agent Evonik Industries

Nacure™ 1051 0.4 0.4 Sulfonic acid catalyst King Industries

Eastman CAB 551-0.01 0.4 0.4 Flow aid Eastman

Eastman Optifilm™ enhancer 300 2.1 2.1 Retarder solvent Eastman

Total 100.0 100.0

Specific gravity of the standard formulation is 1.31 kg/L and for the 0.4% CAB 381-0.5 formulation is 1.31 kg/L.

The chart in Figure 5 statistically shows that Eastman CAB 381-0.5 improves the matting consistency, 
lowering the gloss variation of an industrial coating. Tighter gloss specifications were observed across the 
range of film thicknesses of 18–40 microns. Eastman CAB was the most effective when incorporated into 
the grind, where it was dispersed under high shear in the formulation in conjunction with the matting agent 
and titanium dioxide pigment. Incorporating Eastman CAB as a post-additive was also effective but not as 
effective as adding Eastman CAB into the grind.

Figure 5. Gloss variation obtained with CAB
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Processing improvements—reduced drying time 

When formulating high-solids industrial coatings, it is often difficult to achieve an optimal drying rate. Faster 
dry-to-touch (DTT) time enables jobs to be completed more quickly, saving time and money. Faster drying 
is also important in the field, where extended drying times cause dust and debris to settle on the coating 
and cause performance and appearance issues. Eastman Solus™ 2300 performance additive enables faster 
DTT time due to its high Tg. Solus 2300 will also increase surface hardness, which enables earlier buffing and 
polishing. 

Eastman evaluated an isocyanate-cured, low-VOC acrylic polyol coating by replacing a portion of acrylic 
resin solids with an equivalent amount of Solus 2300, as shown in Formulation 3.

Formulation 3. Isocyanate-cured, low-VOC, acrylic polyol coating formulation

Ingredient Standard

2.5%a

Eastman
Solus 2300

5%a

Eastman
Solus 2300 Description Supplier

Part A

Setalux 1903 BA-75 20.9 20.9 21.0 Polyester resin Allnex

DISPERBYK-110 0.6 0.6 0.6 Wetting/dispersing BYK

Ti-Pure™ R-902 31.1 31.2 31.3 Titanium dioxide Chemours

Solvent blendb 1.5 1.5 1.5 Solvent —

Grind to a 7 Hegman and let down with the following:

Setalux™ 1903 BA-75 20.5 19.5 18.5 Polyester resin Allnex

Dabco™ T-12 (5% in PM acetate) 0.1 0.1 0.1 Catalyst Evonik

Solus 2300 (50% in solvent blend) 0.0 1.6 3.1 Performance additive Eastman

Disparlon™ OX-60 0.7 0.7 0.7 Defoamer King Industries

BYK-306 0.1 0.1 0.1 Wetting aid BYK

Solvent blendb 5.9 5.4 4.9 Solvent —

Part B

Desmodur™ N 3390 (5% excess) 18.6 18.4 18.2 Aliphatic polyisocyanate Covestro

Total (Part A and B) 100.0 100.0 100.0

The specific gravity of Part A of the standard 2.5% Solus 2300, and 5% Solus 2300 formulations is 1.4 kg/L. With Part B added, the 
specific gravity of the formulation is 1.37 kg/L. 
aBased on resin solids          bSolvent blend = n-butyl acetate 45%, MAK 35%, MEK 15%, EB acetate 5% 

DTT times were recorded after spray application. Figure 6 illustrates that the DTT time can be reduced more 
than 40% with a 5% substitution of Solus 2300 for the acrylic polyol. Figure 7 illustrates that the improved 
drying characteristics of the coating were accompanied by an early increase of the system’s Tg by 5°C 
compared to the control within the first 24 hours of curing. The Tg of the control coating and the 5% Solus 
2300 coating then equilibrates after 7 days of room-temperature cure. This initial increase in Tg results in 
better early performance without compromising long-term cure properties.
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Figure 6. Effect of Eastman Solus™ 2300 performance additive on dry time

Figure 7. Early Tg increase with a substitute for Eastman Solus™ 2300 performance additive

Appearance—enhanced pigment dispersion

Because cellulose esters have good pigment wetting characteristics, particularly the higher-hydroxyl 
types, they are used as pigment dispersion media. Difficult-to-disperse pigments such as carbon black, 
phthalocyanine blues and greens, transparent iron oxide, and perylene reds can be dispersed in cellulose 
esters to provide easy-to-use pigment chips. These chips can be added directly to coatings formulations 
without additional processing, or they may be predissolved to form a paste for addition to the coating.  

Titanium dioxide usually disperses very well without any dispersing agent. By adding cellulose esters to 
the grind phase, however, an improvement in pigment dispersion can be achieved. To demonstrate this, a 
white industrial coating formulation was prepared using CAB 551-0.2 in the grind stage. The coating was 
then applied on an aluminum substrate with a dry film thickness of 20 microns. The coatings were cured 
in a Werner Mathis oven at 250°C for 1½ minutes, which gave a peak metal temperature of 232°C for  
10 seconds. 

The results show that Eastman CAB is effective in enhancing pigment dispersion by producing an increase 
in whiteness and bluer, less yellow tone. Aesthetically, a bluer white produces a coating that looks cleaner 
and more brilliant.
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Formulation 4. White industrial metal topcoat formulation 

Ingredient Standard
1%

CAB 551-0.2 Description Supplier

Novasynt™ S1402-65 45.5 44.4 Saturated polyester resin Novaresine

Cymel® 303 LF 7.5 7.3 Melamine cross-linking agent Allnex

Eastman CAB 551-0.2 0 1 Pigment dispersion additive Eastman 

PM acetate 3.9 3.9 Solvent Eastman 

Loxanol™ CA 5308 3.9 3.9 Dibasic ester BASF

BAS™ 150 7.7 7.7 Aromatic 150 solvent Banner Chemical Group UK

Tioxide™ TR81 28.7 28.7 Titanium dioxide pigment Huntsman

Nacure™ 1051 0.4 0.4 Sulfonic acid catalyst King Industries

Eastman CAB 551-0.01 0.4 0.4 Flow aid Eastman 

Eastman Optifilm™ enhancer 300 2 2 Retarder solvent Eastman 

Xylene 0 0.3 Solvent Banner Chemical Group UK

Nonvolatile content 68.5 68.5 — —

Total 100.0 100.0

The specific gravity of the Standard formulation is 1.32 kg/L and for the 0.4% CAB 551-0.2 formulation is 1.32 kg/L.

Formulation 4 was prepared in the following order: 

Grind stage
 1. Novasynt™ S1402-65 is blended with Cymel® 303 LF in a 250-mL sample tin.
 2. Tioxide™ TR81 and Eastman CAB 551-0.2 (Formulation A) are premixed and added slowly to resin  
  while mixing at a shear rate of 11–12 Ncm.
 3. After 40 minutes, check dispersion to Hegman gauge reading of < 5 μm.

Letdown stage
 1. All other ingredients are blended together and added slowly to pigment dispersion.
 2. Drop mixer shear to 8 Ncm for 20 minutes prior to final Hegman gauge check of < 5 μm.

The chart in Figure 8 demonstrates that Eastman CAB is beneficial in increasing the lightness value.  
A higher lightness value produces an increase in whiteness and an overall improvement in appearance. 
Eastman CAB is also beneficial at decreasing the Delta B, resulting in less yellow and a bluer white.

Figure 8. Impact of CAB on pigment dispersion
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Selecting the correct CAB grade and loading for your formulation
The following table can be used to provide guidance in selecting the correct CAB grade and recommended 
loading for industrial formulations. Eastman CABs are easily added to preexisting formulations. The most 
common technique is to predissolve Eastman CAB with a suitable industrial coating solvent. 

Eastman portfolio of cellulose esters and suggestions for use

Product Use Level (%)

CAB 531-1, CAB 551-0.2 Metallic, pearlescent flake alignment 0.5–10.0

CAB 381-0.5 Matting efficiency 0.5–1.0

CAB 551-0.01 Flow and leveling; surface defects 0.1–1.0

CAB 551-0.2, CAB 381-0.5,
CAB 553-0.4

Pigment dispersion and codispersants; pigment chips;  
reduced drying time 0.1–10.0

CAB 551-0.01 Increase gloss 0.1–1.0

CAB 553-0.4 Higher hydroxyl functionality can improve adhesion, reactivity. 0.1–10.0

CAB 381-20, CAB 381-2
High molecular weight. Overthinned batches can be brought 

into specification without drastically affecting other application 
properties. Reduced drying times.

0.5–5.0

Solus 2100, Solus 2300    High solids; low VOC; reduced drying times 0.1–10

CAB 381-20, CAB 500-5 CAB 381-20 or CAB 500-5 can be used in  
hot-melt strippable protective coatings 15–50

CAB 551-0.01, Solus 2100 UV coatings; flow and leveling; surface defects 0.1–1.0

CAP 504-0.2 Low odor. High hydroxyl level provides good solubility and 
reactivity in alcohol-water mixtures. Good adhesion to plastic. 0.1–10.0

Conclusion
The general industrial market includes a wide variety of applications, technologies, and end uses. The 
fitness-for-use requirements for general industrial coatings are becoming more and more demanding, 
including the need for higher durability and chemical resistance, improved adhesion, and better appearance. 
In addition, coatings must be easy to formulate and apply, comply with environmental regulations, and be 
competitively priced. Eastman cellulose esters can perform many different functions in an industrial coating, 
offering multifunctionality, versatility, and reliability in both durability and application for many coatings 
systems. They are consistently used throughout the global industrial coatings market. 

For help in selecting the best cellulose ester for a specific need, contact your Eastman technical service 
representative or your authorized Eastman distributor.

As the world’s leading supplier of specialty cellulose esters for more than 85 years, Eastman has a 
long history of reliably supplying customers with consistently high-quality products manufactured 
using advanced processes and controls. Leveraging years of formulating experience and a diverse 
portfolio of more than 50 cellulose esters—CA, CAB, CAP, and C-A-P—for a variety of applications, our 
technical experts can provide guidance to help customers select the best cellulose ester or blend to 
achieve the specific performance desired for their unique application. Over the years, we’ve introduced 
innovative products that help meet customer needs and market demands, most recently Eastman 
Solus™ performance additive for high-solids coatings and Eastman membrane material products for 
membrane filtration. Eastman works with regulatory agencies and industry associations on behalf of 
our customers to advocate for policies that allow industries to thrive, enabling sustainable innovation. 
At Eastman, our goal is to enhance the quality of life in a material way.
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CE-COAT-10188     12/19

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.

Eastman Corporate Headquarters
P.O. Box 431
Kingsport, TN 37662-5280 U.S.A.

U.S.A. and Canada, 800-EASTMAN (800-327-8626)
Other Locations, +(1) 423-229-2000

www.eastman.com/locations


