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Grit blasting of metal surfaces, a routine surface 
preparation technique used prior to painting, is 
expensive, labor-intensive, time-consuming, and 
generates large amounts of hazardous, powdery 
waste. Given these drawbacks, an alternative 
surface preparation technique that is safer and 
less costly would be highly desirable. Such an 
alternative must also maintain the required 
substrate adhesion to ensure a long service life.  
To that end, NEI Corporation has developed a 
novel, nanocomposite pretreatment coating 
(NANOMYTE® PT-20) designed to: 

 Improve the adhesion and corrosion 
resistance of paint systems on metal 
substrates (particularly steel) 

 Reduce the required level of grit blasting 
from SSPC (Steel Structures Painting 
Council) SP-10 (near-white blast cleaning 
where at least 95% of the surface is free of 
all visible residues) to SP-6 (commercial 
blast cleaning where at least 65% of the 
surface is free of visible residues) 

NANOMYTE® PT-20 coating solution is a 
waterborne, non-chromate, environmentally-
friendly, air-drying composition with no VOC 
emissions, carcinogens, or HAPs (Hazardous Air 
pollutants). It promotes adhesion between the 
paint and the metal by acting as a double-sided 
bonding agent. This pretreatment coating can be 
sprayed or simply brushed onto metal surfaces. 

The results from extensive laboratory testing 
revealed that PT-20 can significantly enhance the 
adhesion and corrosion resistance of epoxy-based 
paints or primers on steel substrates. Recently, 
Paint & Coatings Industry magazine published an 
article featuring this technology in their 
September 2012 edition (p. 40): 
http://digital.bnpmedia.com/publication/?i=12391
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The product has been scaled-up, and a field trial 
was conducted at a major U.S. shipyard in 
November 2010. In that trial, shipyard workers 
cleaned 62 steel panels (A36 low carbon steel, 6” x 
12” x 1/8”) by either grit blasting or a power tool.  
PT-20 was applied to some of the panels cleaned 
to SSPC SP-10, SP-6 or SP-11 (SP-11 specifies a 

power tool cleaning resulting in a white metal 
surface free from any mill scale). Some panels 
were “control” panels in that they were not 
treated with PT-20. Shipyard workers then applied 
two coats of epoxy primer (MIL-PRF-23236D). The 
total dry film thickness was 8 mils and drying time 
between coats was about 18 hours. After drying 
for two weeks, some of the painted panels were 
evaluated with accelerated tests, while others 
were put on an outdoor exposure rack for long-
term testing. 

A selection of panels was subjected to salt spray 
(ASTM B-117) testing for 28 days. Figure 1 shows 
that the SSPC SP-6 surface preparation with 
NANOMYTE® PT-20 pretreatment had less scribe 
creep than the SP-10 control. These results were 
typical for multiple samples in the test series.   

 

FIGURE 1: Photograph of test panels after 28 days 
of salt spray exposure 

A cathodic disbondment test was performed in 
accordance with ASTM G8. Three ¼-inch holidays 
were drilled through to the metal of each test 
panel in order to obtain results at 30 days, 60 
days, and 90 days. The panels were immersed in 
an electrolyte solution consisting of tap water and 
1 wt% each of sodium chloride, sodium sulfate, 
and sodium carbonate. The panels were then 
electrically connected to a commercial magnesium 
anode. At the end of the 30-, 60- and 90-day test 
periods, the test cell was disassembled, and the 

SSPC SP-10

Control

SSPC SP- 6 + 

NANOMYTE® PT-20

http://digital.bnpmedia.com/publication/?i=123915
http://digital.bnpmedia.com/publication/?i=123915
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test panels were rinsed and wiped dry. The 
delaminated paint around the holidays was then 
lifted with a knife to evaluate the size of the 
disbondment area. 

Figure 2 shows that the cathodic disbondment 
resistance for the test panel with the SSPC SP-6 
surface preparation plus NANOMYTE® PT-20 
pretreatment is slightly better than that of the SP-
10 control. The results shown in Figure 2 were 
typical for multiple samples in the test series. 

 
SSPC SP-10 Control              SSPC SP-6 + NANOMYTE® PT-20 

FIGURE 2: Photograph of test panels after a 90-
day cathodic disbondment test (ASTM G8) 

Figure 3 shows the panels that were painted, 
scribed, and placed on outdoor exposure at 45° 
facing south (according to ASTM D-1014) about 30 
yards from the salt water at the shipyard that 
conducted the trial. The panels were put on 
exposure at the shipyard site for one year and 
then transferred to an exposure site in Ocean City, 
New Jersey for continued testing. 

 

FIGURE 3: Test panels from the November 2010 
trial on outdoor exposure at the shipyard that 
conducted the trial 

Table I summarizes the scribe creep data of the 
test panels after two years of outdoor exposure. 
For all three surface preparations (i.e., SP-10, SP-6 
and SP-11), the scribe creep was significantly 
reduced for the panels with the NANOMYTE® PT-
20 pretreatment, as compared to the control 
panels without the pretreatment. Note that the 
SP-6 surface preparation plus PT-20 pretreatment 
had about the same scribe creep as that of the SP-
10 control panel. The most pronounced difference 
between the pretreated and un-pretreated control 
panels was observed for the SP-11 surface 
preparation. 

Table I: Scribe Creep Data for Test Panels After Two Years of Outdoor Exposure 

 

Surface 

Preparation
SP-10

Control

SP-10

+ PT-20

SP-6

Control

SP-6

+ PT-20

SP-11

Control

SP-11

+ PT-20

Scribe 

Creep (mm)
1.7 0.4 0.9 0.3 3.6 0.6 1.7 0.5 25.7 7.3 3.5 0.8
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In addition to the test panels, prototype parts of 
complex shapes were coated in another scale-up 
trial that took place in May 2011 at the same 
shipyard as the November 2010 trial. Figure 4a 
shows a support angle (about 15” x 15”) prior to 
grit blasting. Two identical angles were coated 
with different surface preparations in this trial. 

 

FIGURE 4: (a) Support angle before grit-blasting; 
(b) Painted angles on outdoor exposure rack 

One was grit blasted to SP-10 (control part) and 
the other was grit blasted to SP-6 onto which 
NANOMYTE® PT-20 was applied. Both angles were 
painted with two coats of epoxy primer (8 mils 
total thickness - MIL- PRF-23236D) and one coat of 
a low solar absorbing silicone alkyd topcoat (2 mils 
thick - MIL-PRF-24635B). Figure 4b shows the two 
angles after they were grit blasted, painted, 
scribed and placed on an outdoor exposure rack. 

Figure 5 shows the prototype parts after 18 
months of outdoor exposure. Significant amounts 
of red rust can be seen at the edges of the control 
part without the PT-20 pretreatment (i.e., SP-10 
only), whereas essentially no red rust is visible on 
the test part with the SP-6 surface preparation 
plus PT-20 pretreatment. Further, the latter 

showed significantly reduced scribe creep 
compared to the control sample. 

     

SP-10 CONTROL 

     

SP-6 + NANOMYTE® PT-20 

FIGURE 5: Photographs showing the edge and 
scribed area (loose paint removed) of prototype 
parts after 18 months of outdoor exposure 

In summary, the above results demonstrate that NANOMYTE® PT-20 pretreatment lowers the required 
level of grit blasting from SSPC SP-10 to SP-6, which can lead to significant labor and cost savings. Even 
more importantly, when applied with SP-10 surface preparation, PT-20 can provide longer service life than 
the current standard practice by improving the adhesion and corrosion resistance of overlying paint 
systems. 

NANOMYTE® PT-20, a patent pending coating formulation, is a commercial product and is sold as a liquid 
in 1 to 5 gallon pails or 55 gallon drums. 

ABOUT NEI CORPORATION 
Founded in 1997, NEI Corporation develops, manufactures, and distributes nanoscale materials for a broad range of 
industrial customers around the world. The Company’s products incorporate proprietary nanotechnology and 
advanced materials science to create significant performance improvements in manufactured goods.  

SP-10 Control

SP- 6 + NANOMYTE® PT-20


