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Abstract: Above-ground steel fuel tanks, some as large as 1 million gal-
lons, are the main fuel supply for central energy plants and aviation sup-
port throughout the Department of Defense (DoD). These tanks and their 
associated pipelines are aging and many need remediation before leaks or 
catastrophic failures occur. This project evaluated an emerging coating 
technology for steel tanks and implemented the technology at Fort Bragg, 
NC, on a fuel oil storage tank.  

For conventional zinc-rich primer to be effective, the metallic zinc dust 
pigment particles must be heavily loaded in the coating binder (65–95%) 
so that zinc particles are in contact with each other for electrical conduc-
tivity. This high loading can be problematic during coating applica-
tion/removal due to zinc metal’s heavy weight and the traces of lead it 
normally contains. The coating used in this project is a technically ad-
vanced primer additive that uses galvanically inactive, electrically conduc-
tive fullerene carbon nanotubes in conjunction with a much lower 
percentage of the metallic zinc powder (~30%) to produce the enhanced 
galvanic reactivity with the steel substrate. The reduced content of the zinc 
pigment to resin/binder volume ratio also improves the coating integrity 
and application.  

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 

All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 



ERDC/CERL TR-11-42 iii 

 

Executive Summary 

This Office of the Secretary of Defense Corrosion Prevention and Control 
project demonstrated and validated the successful use of a modified 
metallic zinc-containing primer on exterior surfaces of a steel fuel tank 
and associated piping. The primer contained technically advanced 
additives consisting of galvanically inactive, electrically conductive 
fullerene carbon nanotubes (CNTs). This CNT/zinc hybrid primer 
formulation allowed for reducing the high metallic zinc pigment loading 
(65–95%) of a traditional zinc-rich primer to provide for better coating 
application and performance. The hybrid primer (10–30% metallic zinc 
powder) provides at a minimum the same galvanic protection to scratched 
or damaged areas as does the traditional zinc-rich primer. If a void in the 
paint system (i.e., a holiday) develops, corrosion normally initiates at that 
point. However, when using the CNT/zinc hybrid primer, if a holiday 
develops, the bare area is still protected by the reduced-load metallic zinc 
coating that continues to function as a sacrificial anode with increased 
performance due to the conductivity of the CNTs. Studies have 
demonstrated that traditional zinc-rich primer sacrificial coatings can 
provide the best protection to steel for 20–50 years or more. This 
demonstration/validation (dem/val) project supports the claim that the 
CNT/zinc hybrid primer can provide the same level of corrosion protection 
and be easier to apply when compared to traditional metallic zinc-rich 
primer systems. 

During project testing, Mandaree Enterprise Corporation conducted a 
review of the Material Safety Data Sheet (MSDS) and available 
industry/academia carbon nanotube-related literature. As the use of CNT 
in various applications is relatively new technology, a complete 
determination of the toxicity of carbon nanotubes has not been completely 
established. The MSDS review did not reflect any unusual risks associated 
with the CNT containing primer. However, other carbon nanotube 
reference material reviewed indicate that, in animal studies under certain 
conditions, nanotubes may be able to cross biological membrane barriers, 
which suggests that if ingested, inhaled, or otherwise entering the body, 
they may induce harmful effects such as inflammatory and fibrotic 
reactions [1, 2, 3, 4, 5]. Researchers will continue to investigate the 
biological effects of exposure to carbon nanotubes and nanofibers, but in 
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the meantime, precautionary measures are advised during the handling of 
dry materials in the coating manufacturing process. Once these dry 
nanotubes are dispersed in the liquid epoxy resin components, they are 
unlikely to be released by any downstream processing, including coating 
application, exposure to weather, and paint removal by abrasive blasting 
or other means. This report documents the materials and methodologies 
used for testing and application of the new coating systems on the fuel 
storage tank and associated piping at Fort Bragg, NC.  

The project metrics were met or exceeded. This project has shown that the 
installation method with improved corrosion resistant coatings will 
provide the DoD with a means to cost effectively rehabilitate the outer 
metal surfaces of structurally sound fuel tanks and their associated piping. 
These coatings should extend the service life of all steel fuel and water 
storage tanks in all environments.  

Further studies may be necessary to develop the most effective combined 
corrosion prevention rehabilitation package for many other metal 
structures. Additional studies should be completed to determine any 
adverse bio-environmental effects that may occur by long-term exposure 
to the CNT/zinc hybrid primer or other materials containing the CNT. 
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Unit Conversion Factors 

Multiply By To Obtain 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

feet 0.3048 meters 

gallons (US liquid) 3.785412 E-03 cubic meters 

inches 0.0254 meters 

mils 0.0254 millimeters 

square feet 0.09290304 square meters 
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1 Introduction 
1.1 Problem statement 

Coatings have been a principal element of corrosion protection for steel 
structures for many years. The best corrosion-inhibiting primers for steel 
has been shown to contain high volumes of metallic zinc powder (65–95%) 
that galvanically protects the steel between the cathodic substrate and 
anodic sacrificial zinc. However, these coatings are so heavily loaded with 
the metallic zinc pigment that it reduces the integrity of the coating film as 
compared with other primer coatings. Industry has developed an innova-
tive way to reduce the metallic zinc pigment powder by replacing much of 
metallic zinc powder (10–30%) with an additive of galvanically inactive, 
electrically conductive carbon nanotubes (CNTs). 

This CNT additive can be adapted to a wide variety of binder systems. The 
additive is typically loaded at appreciably low levels when compared with 
traditional zinc-rich primers. The CNT screening factors have shown 
promising test results with either aluminum or zinc sacrificial metal parti-
cles. 

The new coating used in this demonstration/validation (dem/val) project 
is designed to improve the corrosion protection on an above-ground steel 
fuel tank and associated piping at Fort Bragg, NC. The storage tank shows 
signs of physical deterioration due to age and requires remediation. The 
US Army Engineer Research and Development Center, Construction Engi-
neering Research Laboratory (ERDC-CERL) estimates that 25 other Army 
installations have similar problems with above-ground steel storage tanks. 
There are further indicators of similar problems at virtually all Depart-
ment of Defense (DoD) installations.  

As a consequence, the need is urgent to evaluate emerging innovative 
protective coating technologies for fuel and water storage tanks as part of 
the DoD Corrosion Prevention and Control (CPC) Program. This coatings 
research is part of an ERDC-CERL Paint Technology Center project to 
develop a CNT additive for use in zinc-rich primer coating systems. 
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1.2 Objective 

The objective of this demonstration was to prepare the steel tank surface 
through abrasive blasting, apply the subject coating system, and monitor 
its performance over time.  

1.3 Approach 

1.3.1 Project planning 

In accordance with the Delivery Order Statement of Work (SOW), 
Mandaree Enterprise Corporation (MEC) provided the majority of the 
following project documentation for review and approval at the Pre-
Construction Meeting held at Fort Bragg on 8 October 2008, the remain-
der was provided shortly thereafter:  

1. Work Plan (Appendix A) 
2. Health and Safety Plan 
3. Toxic Characteristic Leaching Procedure (TCLP) Report (Appendix B) 
4. Containment System Design (Appendix C) 
5. Coatings Qualification Test Reports (Appendix D) 
6. Coating System Manufacturer’s Instructions (Appendix E) 
7. Certification of Sealant Conformance to Specifications 
8. Joint Sealant Manufacturer’s Instructions. 

All plans and documents submitted were determined to be in accordance 
with EM 385-1-1 and National Fire Protection Association 241 as required 
by the contract SOW. The approved documents are included in Appendi-
ces A–H of this report. 

Also as required by the SOW, MEC and ERDC-CERL conducted a review 
and discussed the coating technology evaluation of the above-ground 82d 
Airborne Division Heating Plant fuel oil tank #2 (measuring 33.5 ft in 
diameter by 34 ft high (vertical) and associated piping. After completing 
the review, MEC and ERDC-CERL discussed the evaluation of tank #2. 
The processes discussed were to:  

• abrasive-blast the tank surfaces to bare metal, near white metal finish 
(SSPC-10) 

• prime the prepared metal surfaces with an epoxy primer modified to 
contain both metallic zinc powder and the CNTs  
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• apply an intermediate epoxy primer over the base primer 
• apply a liquid polymeric coating as a topcoat  

In addition, the same processes would be applied to the associated steel 
piping within the fuel tank containment area. 

1.3.2 Surface preparation 

Substrate surface preparation was conducted in accordance with project 
requirements and appropriate industry standards for the coating system to 
be applied. In accordance with Delivery Order requirements for this pro-
ject, the Heating Plant tank #2 substrate was prepared with abrasive blast-
ing to remove existing paint and contamination per Unified Facilities 
Guide Specifications (UFGS) 02 82 33.13 20, “Removal/Control And Dis-
posal of Paint With Lead” (April 2006), and both 15A NCAC 02D.0521 and 
15A NCAC 02D.05411

                                                                 

 

1 Title 15 A, North Carolina Administrative Code (NCAC) 02D.0521, “Control of Visible Emissions”; and 
NCAC 02D..0541, “Control of Emissions from Abrasive Blasting.” 

. Analysis of the existing paint revealed no lead con-
tent. The blasted surfaces were inspected for compliance with the re-
quirements of Society for Protective Coatings (SSPC) Standard VIS 1 
(near-white metal). Surfaces that did not meet SSPC VIS 1 requirements 
after inspection were re-blasted and re-inspected until compliance was 
achieved. Storage and disposal of the wastes created by the abrasive blast-
ing were conducted in compliance with state and federal solid and hazard-
ous waste regulations and all permits and manifests related to waste 
management were obtained. MEC’s coating subcontractor controlled the 
waste generated onsite during operations by establishing a Hazardous 
Waste Accumulation Site (HWAS) with a secured onsite container. The 
HWAS location was approved by the Environmental Compliance Branch at 
Fort Bragg. MEC met with the Fort Bragg Directorate of Public Works 
(DPW), Environmental Compliance Branch, Hazardous Waste Office prior 
to starting abrasive blasting operations, to provide assurance of compli-
ance with all regulations. At the conclusion of operations, the MEC sub-
contractor removed all waste materials from the site and disposed of them 
at an appropriate licensed off-base facility.  
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1.3.3 Coating process 

Coating application also was conducted in compliance with project re-
quirements, including industry standards and the product manufacturer’s 
published instructions and specifications. After proper surface preparation 
was completed, the coating application contractor applied the CNT/zinc 
hybrid primer on the surface of the Heating Plant tank #2. Spraying was 
coordinated with abrasive blasting to ensure that no more than 8 hours 
had expired between the two processes for optimum adhesion of the pri-
mer coat to the prepared substrate. The coatings were applied in accord-
ance with SSPC PA 1. The Military Specification MIL-DTL-24441/19 
(modified per section 09 97 13.27) CNT/zinc hybrid primer coating was 
applied to an average thickness of 0.002 in. with no more than 0.oo5 in. at 
any measurement site. The CNT/zinc hybrid primer was sprayed in two 
half-lapped passes oriented at right angles to each other. The intermediate 
epoxy primer MIL-DTL-24441/31 stripe coat was then applied within the 
specified recoat window followed by the application of a full coat of inter-
mediate primer to an average thickness of 0.003 in. with no more than 
0.0005 in. at any site. Finally, the topcoat of MIL-PRF-85285 High Solids 
Polyurethane coating was applied to a thickness of 0.002 to 0.003 in. to 
conform to Fort Bragg’s color requirements for providing an extended 
service life for the paint system.  

1.3.4 Coating evaluation 

Twelve mild steel coating test coupons (3 by 9 by 0.125 in.) were prepared 
and mounted in a test rack at the heating plant for environment exposure 
per ASTM D1040. Each coupon was prepared and coated in compliance 
with the requirements of the SOW. Six coupons were abrasive blasted and 
coated with the CNT/zinc hybrid primer, intermediate primer, and topcoat 
system. Six coupons were delivered to ERDC-CERL and six were deployed 
on a test rack at the Fort Bragg Power Plant for atmospheric exposure. 

1.3.5 Overall project evaluation 

The processes and materials for each selected coating system were evalu-
ated and documented with respect to the application for which they were 
intended. Material, labor, and other associated process cost data were also 
documented to augment the technical data in order to provide a compre-
hensive evaluation of the technology and a basis for calculating the return 
on investment. Lessons learned were documented for prospective users. 
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2 Technical Investigation 
2.1 Project overview 

Fort Bragg has two large above-ground steel fuel tanks and associated 
piping used for Heating Plant fuel oil storage. These tanks are showing 
signs of age and corrosion; therefore, the tanks need remediation before 
they start leaking. Tank #1 was recoated under a previous project and tank 
#2 is the dem/val target for this project. The project calls for abrasive blast 
stripping, priming with CNT/zinc hybrid primer, applying an intermediate 
primer, and then top coating the tank. The steel fuel tank, which is shown 
in Figure 1, measures 33.5 ft in diameter by 34 ft high.  

Additionally, this project directed that the surface preparation and coating 
be applied to associated piping within the containment area, which re-
quired special preparation. The severely corroded condition of piping is 
shown in Figure 2 and Figure 3. 

 
Figure 1. Fort Bragg fuel oil tank #2 with piping (foreground). 
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Figure 2. Corroded fuel tank piping with electrical conduit. 

 
Figure 3. Corroded fuel tank piping. 
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2.1.1 Specifications 

2.1.1.1 Abrasive blast 

Material Description

Technical data sheet and MSDS in Appendix G. 

: Mobile Abrasives. “Black Blast,” MIL-A-22262A 
(SH) /Amendment-2.  

Surface Quality Requirement: SSPC-SP 10 (NACE 1), near white metal.  
Surface Profile Requirement: 0.002–0.003 in. 

2.1.1.2 Zinc-rich primer 

Material description

Technical data sheet and MSDS in Appendix E.  

: Epoxy polyamide, MIL-DTL-24441/19 (Formula 
159, Type III), except that component B shall be 
formulated with a zinc dust replacement of 10–30% 
of CNT and an undetermined percentage of the me-
tallic zinc dust. 

DFT Coating Thickness Requirement: 0.002–0.005 in. 
Coating Thickness Gage

2.1.1.3 Intermediate primer 

: Elcometer 456, Type II Appendix H  

Material description

Technical data sheets and MSDS in Appendix E.  

: Epoxy Intermediate Coat MIL-DTL-24441/31  
Formula 152 Type IV (White (Tinted) 

DFT Coating Thickness Requirements: 0.003–0.005 in. 
Coating Thickness Gage

2.1.1.4 Top coat 

: Elcometer 456, Type II Appendix H  

Material description
Technical data sheets and MSDS in Appendix E.  

: Polyurethane Topcoat MIL-PRF-85285 Type II 

DFT Coating Thickness Requirements: 0.002–0.003 in. 
Coating Thickness Gage

2.1.2 Application design details 

: Elcometer 456, Type II Appendix H  

The coating system was designed to protect steel in corrosive environ-
ments. The demonstration was intended to assess the coating system’s 
application to high-value facility infrastructure. The first step involved 
determining if lead-based coatings were used on the tanks. Analysis of the 
coatings on the tanks determined them to be lead free. The application 
design included a containment system for the abrasive blasting operation 
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and scaffolding structure along with proper disposal. Environmental 
controls were managed to ensure proper temperatures were maintained 
during coating application. 

2.2 Application of the technology 

2.2.1 Fuel oil tank #2 

Work to erect the containment system began in October 2008 and consist-
ed of erection of scaffolding and a tarp enclosure around the tank for con-
tainment of the blast and coating processes (Figure 4 and Figure 5). 

Fuel oil tank #2 was abrasive-blasted to remove the existing coating and 
prepare the surface for repainting. The tank was recoated during Novem-
ber and December 2008; final work on piping was completed in January 
2009. 

 
Figure 4. Scaffolding erected around fuel oil tank #2. 
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Figure 5. Scaffolding fully contained with environmental controls in place. 

The abrasive blasting activities were coordinated so that bare metal would 
be exposed for no more than 8 hours between blasting and coating, as 
required by UFGS Section 09 97 13.27 and SSPC-SP 10 - NACE No. 2 - 
Near White Blast Cleaning. An aggressive surface profile with sharp tooth 
is necessary for excellent coating adhesion to the tank substrate. The sur-
face profile was measured as part of the quality assurance (QA) inspection 
process using Elcometer 224 Digital Surface Profile Gauge. Accordingly, 
the tank surface was visually inspected for SSPC-VIS 1 continuously and 
profile measurements were conducted approximately every 100 SF to 
ensure proper surface preparation (cleanliness and profile depth) had 
been achieved. Figure 6 and Figure 7 show examples of the prepared sur-
faces. 
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Figure 6. Abrasive blast-cleaned tank surface. 

 
Figure 7. Abrasive blast-cleaned tank ladder. 

The CNT/zinc hybrid primer coating was applied using at least two half-
lapped passes at right angles to achieve the required thickness. Primer 
coating thickness was measured during application using an Elcometer 
456, Type II (Appendix H) to ensure compliance with project require-
ments. For measurement purposes, ERDC-CERL required the use of the 
Naval Sea Systems Command (NAVSEA)-sponsored QA Toolkit (Figure 8) 
to support an Army evaluation of the NAVSEA/National Surface Treat-
ment (NST) Center QA Toolkit database. (User feedback was being ob-
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tained for the Navy as part of a separate task). A certified National Associ-
ation of Corrosion Engineers (NACE) coating inspector trained on the QA 
Toolkit system measured the coating thickness at designated locations. All 
inspection activities (e.g., surface profiles, surface conditions, tempera-
ture, humidity, and coating thickness) were entered into the system and 
recorded.  

 
Figure 8. NAVSEA/NST Center inspection system. 

The coating process consisted of priming with the CNT/zinc hybrid pri-
mer, applying the intermediate epoxy primer coat, and then finishing with 
a polyurethane topcoat. All were applied according to the manufacturer’s 
specifications (Appendix E) and UFGS Section 09 97 13.27. Several issues 
arose during the coating process and had to be addressed. Requests were 
made to approve a lower temperature threshold for the coating application 
due to severe conditions that challenged the environmental controls. An-
other problem was the topcoat having a shadow effect due to poor color 
coverage over the white intermediate primer, even though it was applied to 
the correct dry film thickness (DFT). A waiver was requested and approved 
to increase the total coating system thickness from 0.013 to 0.015 in. The 
tank surface was prepared and a recoat of the topcoat applied to achieve 
an acceptable cosmetic appearance. The applicator reported that all total 
thickness measurements indicated that the total coating system and the 
topcoat had been applied in accordance with manufacturer’s specifications 
(Appendix E) and for compliance with project requirements. Pictures of 
the successful coating application are shown in Figure 9 and Figure 10. 

PC

Instrument

Data 
Aggregation

Central 
Database

Job Data 
Store

Data 
Reporting Report

Central 
Database

 



ERDC/CERL TR-11-42 12 

 

 
Figure 9. CNT/zinc primer. 

 
Figure 10. Intermediate epoxy primer. 

At the conclusion of coating activities, the tank base was sealed to the 
concrete pad using Sikaflex-1A sealant (Appendix F) as shown in Figure 11. 
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Figure 11. Sikaflex sealant at tank base. 

2.2.2 Associated piping for Fuel Oil Tanks #1 and #2 

The fuel line piping was severely corroded for tanks #1 and #2 and two 
small horizontal tanks within the containment area. The piping required 
rehabilitation and corrosion protection. Refinishing of these lines present-
ed challenges due to an electrical conduit running parallel with the fuel 
lines. The conduit had to be either protected or removed. Special enclo-
sures had to be constructed and environmental controls applied for the 
blasting and coating operations. The electrical conduit was removed in 
most cases, and special containment was constructed as shown in Figure 
12 and Figure 13.  

The fuel line piping was treated with the same process used on tank #2. 
The lines were blasted per UFGS Section 09 97 13.27 (Figure 14), and 
SSPC SP 10 and operations coordinated so bare metal would not be ex-
posed for more than 8 hours between blasting and coating. When condi-
tions or scheduling caused delays exceeding 8 hours, all affected areas 
were reblasted. Coating procedures and specifications were identical to 
those used on tank #2. A special effort was made to ensure that the manu-
facturer’s specified minimum thickness was applied to all complex surface 
areas. Where spray application was not effective, brush/roller equipment 
was used consistent with the paint manufacturer’s recommendations. 
Figure 15 – Figure 17 are representative of the blasting and coating process 
on the piping, and Figure 18 shows some of the completed piping and the 
completed tank. 
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Figure 12. Preparation of piping containment. 

 
Figure 13. Piping containment with environmental controls. 
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Figure 14. Abrasive blasting of piping. 

 
Figure 15. Hybrid CNT/zinc primer on piping. 
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Figure 16. Intermediate epoxy primer on piping. 

 
Figure 17. Finished piping with MIL-PRF-85285 polyurethane topcoat. 
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Figure 18. Completed fuel oil tank #2 and piping. 

2.3 Technology monitoring 

To evaluate the performance and effectiveness of these coatings, it was 
necessary to install an exposure rack for test coupons. Scribed steel test 
coupons were prepared at the site with the coating systems used on tank 
#2. These coupons (Figure 19 and Figure 20) were mounted in a test rack 
for environmental exposure and deployed at the plant site for testing on 2 
February 2009. Three additional uncoated steel coupons of 1010 mild 
carbon steel were installed on 16 April 2009. 
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Figure 19. Blasted coupons. 

 
Figure 20. Exposure rack with coupons prepared with the 

coating systems used on tank #2. 

2.4 Data collection 

Data collection on the coating application was collected using the 
NAVSEA/NST Center QA Toolkit to document proper application and to 
assure it met all required parameters of UFGS Section 09 97 13.27. Daily 
logs were used to document the work performed on the piping and are at 
Appendix I. Data collection on coating performance was accomplished 
through quarterly visits to Fort Bragg to assess the coupons, the condition 
of tank #2 and piping; these results are at Appendix J. 
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3 Discussion 
3.1 Metrics 

The results of this project were assessed against the following metrics: 

• ASTM D1014, “Standard Practice for Exterior Exposure Tests of Paints 
and Coatings on Metal Substrates” was used in the preparation and 
coating of all test panels. 

• ASTM Test Method D1654, “Standard Test Method for Evaluation of 
Painted or Coated Specimens Subjected to Corrosive Environments,” 
procedure A, method 2, and procedure B were used in the evaluation of 
the scribed coating test panels. 

• Visual aesthetics of finished coating system acceptable to the DPW and 
the garrison’s senior leadership. 

Daily temperature, dew point, and humidity measurements, surface pro-
file, and paint thickness readings were documented using the QA Toolkit 
and the data uploaded to the NAVSEA/NST Center database. 

3.2 Results 

This dem/val project began on 3 November 2008. Work was successfully 
completed on fuel oil tank #2 and associated piping in the containment 
area on 16 January 2009. The NAVSEA/NST Center QA Toolkit was used 
to ensure that the coatings were being applied in accordance with project 
specifications.  

The coating system performed well based on the quarterly assessments 
documented at Appendix J. They showed that all requirements and met-
rics for the coating performance were achieved. The assessment parame-
ters did not involve comparative analysis by MEC with other similar 
coating systems and a correlation of performance against them was not 
made. The assessment showed the test coating system — CNT/zinc hybrid 
primer, the intermediate primer, and topcoat — to be a very effective new 
coating system for preventing corrosion on steel structures. This coating 
system will contribute significantly to reducing the cost of maintaining 
steel equipment and infrastructure throughout DoD. 
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This dem/val showed the application of advanced corrosion resistant coat-
ings coupled with traditional installation technology. It illustrated the 
significant improvements this technology has for performance to extend 
the service life of facility assets in the DoD and around the world through 
corrosion protection. It also advances priorities in coupling increased 
material service longevity with improved corrosion protection. 

The principal constraints experienced by the contractor were a result of 
adverse weather conditions. The impact on the application processes were 
mitigated by a containment system and the use of heat and dehumidifica-
tion equipment. Any deviations in the prescribed methods of preparation 
and coating application parameters were resolved cooperatively by ERDC-
CERL, MEC, the Fort Bragg DPW, and J&W of North Carolina. 

3.3 Lessons learned 

Significant pre-planning and preparation for staging with regard to the 
installation process and onsite management and QA contributed to the 
successful application of the demonstration coatings and keeping to 
schedule. 

The work was accomplished during the time of year with the most adverse 
weather, so application conditions were not ideal. The temperature pa-
rameters for the coating application (set at 60 °F) could not be met even 
with a containment system and environmental controls. Authorization was 
granted to permit application at 50 °F. The CNT/zinc hybrid primer per-
formed very well under these conditions, demonstrating that it has a 
broader flexibility for use under less-than-desirable conditions.  

3.3.1 Site selection 

The selection of the Heating Plant tanks #1 and #2 site was ideal. The area 
provided sufficient room to support staging of equipment and storage 
facilities. The abrasive blasting and coating application operations gener-
ate significant dust and paint residue that must be contained. The site was 
remote enough that operations did not cause concern or disrupt any base 
activities.  
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3.3.2 Application 

Planning and coordination is a key element in the successful execution of 
the coating technology demonstrated in this project. The application of the 
CNT/zinc hybrid primer met the project metrics requirements. The coat-
ing can be applied with conventional application equipment, and it per-
forms well under less-than-desirable conditions, such as ambient 
temperatures at the lower limit of the permissible application range. The 
coating must be applied over white blasted metal surfaces, so the blasting 
and coating operations must be well coordinated. For example, if more 
surface area is blasted than can be coated within the required 8 hour re-
coat time, light oxidation will form on any remaining bare steel and those 
surfaces will have to be re-blasted before coating operations can continue. 
Therefore, blasting production must be carefully timed to avoid slowing 
down the coating work while avoiding too much surface area exposure that 
might lead to excessive rework. 

The CNT/zinc hybrid primer coating can be applied and used under all the 
same conditions as traditional zinc-rich primers. Because of the reduced 
pigment content and CNT-enhanced mechanical and electrical properties, 
the CNT/zinc hybrid primer demonstrates advances over zinc-rich coat-
ings. The material has a lower weight per gallon, which improves the han-
dling of bulk materials and makes them easier to mix. The lower zinc 
content improves application properties such as sag resistance and edge 
retention, and it reduces clogged spray gun tips. The dried coating is light-
er, which reduces the load on the structure. 
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4 Economic Summary 
4.1 Costs and assumptions 

The labor, equipment and material costs for applying the coating to the 
fuel tank are shown in Table 1 and Table 2. The return on investment anal-
ysis is based on three assumptions: (1) the new coating will increase the 
required touchup interval from 6 to 30 months, and the necessary recoat-
ing interval from 24 to 120 months, (2) the cost to coat the tank with a 
conventional system is the same as the cost using the demonstrated sys-
tem, except that the conventional coating materials costs 50% less, (3) the 
material and labor cost of touch-up is 5% of the cost of the material and 
labor of recoating. 

Table 1. Labor costs. 

Activity Cost 

Abrasive Blast and Painting Labor (1440 man-hours x $42.50) $61.200 

Per Diem $18,000 

QA and CIH Consultant $20,000 

Mobilization and Demobilization $8,873 

Total Labor Costs $108,073 

 
Table 2. Equipment and material costs. 

Item Cost 

Containment System $25,000 

Generator $9.500 

Dust Collector $10,000 

Air Compressor $8,000 

Diesel $15,500 

Misc. (wash facilities, etc) $5,300 

Dehumidification Equipment $5,000 

Heating Equipment $10,000 

Abrasive and Disposal $16,000 

Coatings & Thinner $57,037 

Total Equipment and Materials  $161,337 

Total Labor, Equipment, and Materials $269,410 
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4.2 Projected return on investment (ROI) 

The project yielded adequate data to perform an ROI analysis in accord-
ance with OMB Circular A-94 methodology. The costs for painting and 
touching up the tank are from the project costs given in the previous sec-
tion. A tank failure and replacement costing $8,000,000 is predicted in 
year 21. Using the full project cost of $950,000 as the investment re-
quired, the project ROI is calculated at 2.67, as shown in Table 3.  

The full project costs include all and research and development and sup-
port costs. The actual implementation cost at Fort Bragg was $269,410. 
This figure includes the cost of heating and dehumidification equipment, 
which were required for painting the full tank in the cold winter months. 
On projects with a more flexible schedule, these costs can be avoided. 
Using the actual implementation costs, a more favorable ROI of 9.43 is 
calculated.  

Table 3. Validated return on investment calculation. 

 
Investment Required 

  
950,000 

        

 
Return on Investment Ratio 2.67 Percent 267% 

        
 Net Present Value of Costs and Benefits/Savings 67,945 2,608,691 2,540,746 
Future 
Year 

Baseline 
Costs 

Baseline 
Benefits / 
Savings 

New System 
Costs 

New System 
Benefits / 
Savings 

Present 
Value of 
Costs 

Present 
Value of 
Savings 

Total 
Present 
Value 

1 240,892         225,138 225,138 

2               

3 12,045         9,832 9,832 

4               

5 12,045         8,588 8,588 

6 240,892         160,506 160,506 

7               

8 12,045         7,010 7,010 

9               

10 12,045         6,122 6,122 

11 240,892         114,448 114,448 

12               

13 12,045         4,999 4,999 

14               

15 12,045   89,803   32,545 4,365 -28,179 

16 240,892         81,590 81,590 

17               

18 12,045         3,564 3,564 

19               
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20 12,045         3,112 3,112 

21 8,000,000         1,932,000 1,932,000 

22               

23 12,045         2,540 2,540 

24               

25               

26 240,892         41,482 41,482 

27               

28 12,045         1,812 1,812 

29               

30 12,045   269,410   35,400 1,583 -33,818 
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5 Conclusions and Recommendations 
5.1 Conclusions 

The application of the standard three-part epoxy coating system — consist-
ing of an organic zinc-rich primer, an epoxy intermediate coating, and a 
urethane topcoat — used on many steel structures is very labor intensive 
and expensive to apply and maintain. The three-part system is used exten-
sively in the DoD and Department of Transportation for equipment and 
structures located in environments conducive to medium to severe corro-
sion.  

The primary purpose of the metallic zinc-loaded primer is to provide a 
coating that will cathodically protect properly prepared steel substrate 
surfaces. Organic zinc-rich primer coating normally contains between 65% 
and 95% metallic zinc powder in the cured paint film. This heavy loading 
of zinc powder is necessary to achieve the cathodic protection of the steel 
substrate, which is achieved when the metallic zinc-loaded primer is ap-
plied so that the zinc particles come in contact with each other and the 
bare steel substrate. Conductivity between the zinc particles and properly 
prepared steel substrates allows the zinc particles to galvanically protect 
the substrate. The “throwing power” of the sacrificial zinc metal allows for 
the protection of minor damage to the steel substrate while the zinc is 
consumed in the process. The heavy loading of the zinc powder, combined 
with the reduced resin packages/binders, can cause a high-build coating 
thickness that can be prone to chipping and “mud cracking” if not properly 
applied.  

The primer demonstrated in this CPC project was designed to inhibit cor-
rosion by forming a cathodically protective coating using a CNT additive in 
order to reduce the amount of metallic zinc powder used in conventional 
primers. The data produced in this project support the use of CNT in con-
junction with the reduced loading of metallic zinc particles. This innova-
tive nanocoating system is designed to inhibit corrosion of steel by 
forming a barrier film and a cathodically protective coating. The CNT 
additive facilitates the transfer of electrons by creating an electron path 
through the binder and between the cathodic substrate and anodic sacrifi-
cial metals. This characteristic shifts the potential of the environment to a 
less-corrosive cathodic potential to produce an effective corrosion-
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inhibiting primer that is much lighter in weight, stronger, tougher, abra-
sion-resistant and more environmentally acceptable than conventional 
zinc-rich primers. 

Final evaluation of the test coupons found a tight oxide corrosion film in 
all scribed areas. No topcoat lifting, blistering, or undercutting at the 
scribe edge or zinc corrosion product residue was detected on any of the 
fully coated test panels. It was noted that the intermediate primer did chip 
along the scribe line on all test panels that were not topcoated. The chip-
ping was an interlaminar failure of the intermediate primer only; the base 
CNT/zinc primer remained intact.  

During the project, the MSDS and select carbon nanotube-related litera-
ture [1, 2, 3, 4] were reviewed. The use of CNT in applications such as 
coatings and composites is a relatively new technology area, so a definitive 
determination of CNT toxicity and the potential for exposure associated 
with use in these materials has not been established. While the MSDS 
review did not reflect any unusual risks associated with the CNT-
containing primer, other carbon nanotube reference material reviewed 
indicate that, under certain conditions, nanotubes may be able to cross 
membrane barriers. This suggests that, if they are ingested, inhaled, or 
otherwise enter the body, nanotubes can induce harmful effects such as 
inflammatory and fibrotic reactions [1, 2, 3, 4]. Concerns about worker 
exposure to carbon nanotubes or nanofibers are based on animal studies 
[5]. As researchers continue to investigate the biological effects of expo-
sure to carbon nanotubes and nanofibers, precautionary measures are 
advised during the handling of dry materials in the coating manufacturing 
process. Once these dry nanotubes are dispersed into the liquid epoxy 
resin components, they are unlikely to be released by any downstream 
processing, including coating application, exposure to weather, or paint 
removal by abrasive blasting or other means. The definitive requirements 
for the safe handling of these materials will be established by the Depart-
ment of Health and Human Services, Centers for Disease Control and 
Prevention, and the National Institute for Occupational Safety and Health. 
Users of the nanomaterial-modified primer and other materials containing 
CNTs should always refer to the manufacturer’s current Materials Safety 
Data Sheets for guidance on handling the materials and the use of appro-
priate personal protection equipment (PPE) 
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5.2 Recommendations 

5.2.1 Applicability 

It is recommended that the CNT/zinc-rich primer system, intermediate 
primer, and polyurethane topcoat system be used to replace the standard 
three-part coating system now applied to prevent corrosion on steel struc-
tures such as storage tanks, towers, and pipelines. 

It is further recommended that CNT-containing coating overspray should 
be carefully contained and removed. Applicators should wear appropriate 
PPE and skin barrier materials as prescribed by the coating manufactur-
er’s MSDS and applicable regulations. As with any other hazardous mate-
rial, the used PPE should be handled in such a way to prevent the dried 
CNT-containing material from becoming airborne and inhaled or ingested. 

5.2.2 Implementation 

Additional laboratory work will be completed at the ERDC Paint Technol-
ogy Center to develop performance standards for the CNT-modified coat-
ing system. The performance standards and guidance on the selection and 
use of the coating system will be published at a future date; and revisions 
of the applicable Unified Facilities Guide Specifications and an Engineer 
Technical Letter will be submitted. 

Table 4 lists documents recommended for revision to promote implemen-
tation of the modified coating system. 

Table 4. Guidance documents recommended for change. 

Document Title 
UFC 3-190-06 Protective Coatings and Paints 
UFGS 05 12 00 Structural Steel 
UFGS 09 97 13.00 40 Steel Coatings 
UFGS 09 97 13.27 Exterior Coating of Steel Structures 
UFGS 33 16 15  Water Storage Steel Tanks (Exterior Surfaces Only)  

 Note: UFC is Unified Facilities Criteria; UFGS is Unified Facilities Guide Specification. 
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Abbreviations 
Term Definition 

ASTM American Society for Testing and Materials 

CNT carbon nanotube 

CPC Corrosion Prevention and Control 

dem/val demonstration/validation 

CERL Construction Engineering Research Laboratory 

DoD Department of Defense 

DPW Directorate of Public Works 

ERDC Engineer Research and Development Center 

HWAS Hazardous Waste Accumulation Site 

MEC Mandaree Enterprise Corporation 

NACE National Association of Corrosion Engineers 

NAVSEA Naval Sea Systems Command 

NST National Surface Treatment (Center) 

OSD Office of the Secretary of Defense 

PPE personal protective equipment 

QA quality assurance 

ROI return on investment 

SOW scope of work 

UFC Unified Facilities Criteria 

UFGS Unified Facilities Guide Specification 
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Appendix A: MEC Project Management Plan  

WORK PLAN 

APPLICATION OF INNOVATIVE COATING SYSTEM ON THE 
EXTERIOR OF A FUEL OIL TANK AT FORT BRAGG, NC 

September 16, 2007 

1. PROJECT OBJECTIVE: Preliminary research on a number of advanced 
coating systems is underway at the ERDC CERL Paint Technology Center. 
Industry has developed innovative paint additives designed to inhibit cor-
rosion by forming both a high quality barrier film and a cathodically pro-
tective coating that does not require the high pigment loading of a tradi-
tional zinc-rich primer. The technically advanced additives utilize either an 
electroactive inherently conductive polymer (ICP) or galvanically inactive 
single wall carbon nanotubes (SWNT)*

 In addition, coated test panels will be prepared and exposed on a sepa-
rate rack at the test site, per ASTM standard methods. Coatings shall in-
clude the ICP and SWNT coating systems, and other similar test coatings 
selected by ERDC CERL, as well as the currently specified coating systems 
based on the traditional zinc-rich primer, similar coating systems without 
a zinc rich primer, and bare metal coupons. The coating panel rack will be 
installed at the time of coating application and near the fuel oil tank. The 
same paint systems will be tested in the laboratory to measure coating ad-
hesion, flexibility, impact resistance, and other performance properties. 

 in conjunction with sacrificial met-
als to produce galvanic reactivity with the substrate. One of the products 
using these technologies has been selected to coat the exterior surfaces of a 
200,000 gallon fuel oil tank at Fort Bragg, NC. The overall objective of this 
task order is to clean the tank exterior to bare steel by abrasive blasting, 
apply the designated coating system, and monitor the performance of the 
coating system.  

                                                                 
* The actual material source used in this demonstration did not consist solely of single-walled nano-

tubes, so the less-restrictive term carbon nanotube (CNT) is used in final documentation of CPC project 
F07-AR19. 
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Once applied, the coating systems will be evaluated for performance, re-
turn on investment, and consideration for wider application within the 
Army and Department of Defense. 

2. MAJOR REQUIREMENTS: MEC and its subcontractors will be respon-
sible for all work and materials necessary to prepare the surfaces and ap-
ply test coatings on the exterior surfaces of the fuel oil tank at Fort Bragg, 
NC. 

Work will also include removal and disposal of all waste, including but not 
limited to, existing coating materials removed, spent abrasive media, paint 
containers, application waste and all other refuse that may be generated at 
the sites. This waste will be entirely removed from the installation. At the 
conclusion of the project, each site will be completely clean. Paint over-
spray on other surfaces will be removed and all surfaces returned to their 
original condition. All damage done to surrounding areas or surfaces will 
be repaired to original conditions.  

 MEC and its subcontractors will complete all work in a neat and or-
derly manner in accordance with OSHA, EPA, State of North Carolina, and 
Army Environmental regulations. MEC will be responsible for complying 
with all safety and environmental regulations that may be in effect at the 
site. Work will be performed in accordance with the requirements of the 
Task Order for this project as well as the requirements of 29 CFR 1910, 29 
CFR 1926, EM 385-1-1 and the guidance provided by the manufacturers of 
the various coatings in the pertinent Material Safety Data Sheets (MSDS).  

To successfully complete the work defined in this Task Order, MEC will 
complete the following tasks: 

a. Task 1. MEC and its subcontractors will conduct paint removal, 
surface preparation and paint application to the exterior surfaces of the 
fuel oil tank in accordance with Section 09 97 13.27 of the contract (at-
tachment 1.). Primer (Components A and B), Intermediate Coat, and Top-
coat materials will be obtained from a single manufacturer to ensure com-
patibility. The Government will drain the tank prior to the work. The work 
schedule will be coordinated in advance with the Fort Bragg DPW POC to 
accommodate the draining of the tank.  

MEC will arrange to have a person on-site representing the test coating 
manufacturer during the field work to advise the COTR on technical as-
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pects of the surface preparation and handling, mixing application and cur-
ing of the paint system. MEC will coordinate consultations between the 
manufacturer and the COTR.  

MEC will submit the following Plans, Reports, and Qualification state-
ments for Government approval a minimum of 30 days prior to the start of 
work at the site. MEC will not proceed with work at the site until the Gov-
ernment has approved each plan. 

• Containment System Design 
• Joint Sealant Qualification Test Reports 
• Coatings Qualification Test Reports and Color Chip 
• Work Plan 
• Accident Prevention Plan 
• Qualifications of Certified Industrial Hygienist 
• Qualifications of Coating Contractors 
• Joint Sealant Manufacturer’s Instructions 
• Certification of Joint Sealant Conformance to Specifications 
• Coating System Manufacturer’s Instructions 
• Coating Qualification Test Reports 

MEC will submit paint and abrasive samples to the ERDC-CERL Paint 
Technology Center a minimum of 30 days prior to the start of on-site 
work.  

During the course of the work on-site, daily Inspection Reports will be sent 
by fax or email to the COTR.  

MEC will submit disposal of spent abrasives and inspection logbook to the 
COTR 15 days after the on-site work (Tasks 1 – 3) is complete.  

b. Task 2. Test Panels – For each coating system used above, MEC 
will prepare six coated test panels. Test panels will be mild steel, 3 by 9 
inches, and will be prepared and coated in the same manner as the struc-
ture components. For the set of fuel oil tank coated panels, four will be 
shipped to ERDC-CERL for accelerated exposure testing and the others 
will be exposed on the corrosion test rack at Fort Bragg, NC in accordance 
with ASTM-D1014 “Standard Practice for Exterior Exposure Tests of 
Paints and Coatings on Metal Substrates.” The test panels exposed on the 
corrosion test rack will be scribed to base metal in accordance with ASTM 
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Test Method D1654 “Standard Test Method for Evaluation of Painted or 
Coated Specimens Subjected to Corrosive Environments.”  

c. Task 3. Exposure Rack – MEC will set up a test panel exposure 
rack to accommodate approximately 20-coated steel panels prepared in 
accordance with Task 2. The location of the test rack will represent the ex-
posure conditions of the test coatings on the structure. MEC will mount 
pairs of duplicate test panels (outlined in Task 2) on the rack prior to or no 
later than 15 days after completion of coating work on the structure.  

 d. Task 4. Monitor Coating System Performance. - MEC will evalu-
ate and document the performance of the test panel coatings and the tower 
itself at approximately 3-, 6-, 9- and 12-months of exposure in accordance 
with ASTM Test Method D 1654. MEC will evaluate the scribed test panels 
in accordance with Procedure A, Method 2, and with Procedure B. Evalu-
ate the performance of the coating on the tower itself in accordance with 
Procedures B and D, and include an evaluation of the coating on repre-
sentative areas of both the support structure and the exterior tank wall. 
The results of all evaluations will be documented for inclusion in the suc-
ceeding monthly report and in the final report. Documentation will in-
clude photographing the test panels prior to exposure, and at approxi-
mately 3-, 6-, 9-, and 12-months after installation. 

 e. Task 5. Return on Investment (ROI). - MEC will conduct a Re-
turn on Investment analysis. Information will include the actual cost and 
quantity of each specific expendable material used, the costs of equipment 
and mobilization, and the actual man hours by trade required to apply the 
coating system. MEC will provide all data to the project COTR in the 
draft/final report. NOTE: This information will only be used to determine 
life cycle costs and will not be used in any manner that could influence fu-
ture work by MEC. 

3. MEETINGS/REVIEWS: MEC will coordinate one pre-job conference at 
Fort Bragg, NC with the COTR.  

4. TRAVEL: MEC will conduct all field work at Fort Bragg, NC and will be 
responsible for all travel costs necessary to perform the work of the task 
order. MEC will travel to Fort Bragg for a pre-job conference, and will 
conduct all travel necessary to complete the work required in this task or-
der. Dates of coating application and subsequent performance monitoring 
will be coordinated with the COTR.  
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5. REPORTS/DELIVERABLES: During the course of this task order, 
MEC will submit the following reports as outlined in Section 09 97 13.27, 
attachment 1 to the CERL COTR: 

a. Thirty days prior to the start of field work: 

• Containment System Design 
• Joint Sealant Qualification Test Reports 
• Coatings Qualification Test Reports 
• Coating Sample Test Reports 
• Work Plan 
• Accident Prevention Plan 
• Joint Sealant Manufacturer’s Instructions 
• Coating System Manufacturer’s Instructions 

 b. Paint and Abrasive Samples: Paint and abrasive samples will be 
submitted to the ERDC-CERL Paint Technology Center a minimum of 30 
days prior to the start of on-site work.  

 c. Daily Inspection Reports: During the course of the on-site work, 
Daily Inspection Reports will be sent by fax or e-mail to the COTR.  

  d. Closeout Reports: Fifteen days after the on-site work (Tasks 1 
through 3) is complete closeout reports (disposal of spent abrasives and 
inspection logbook) will be submitted to the COTR. 

 e. Monthly Progress Reports: MEC will submit Monthly Progress 
Reports in accordance with the requirements of this Task Order.  

  f. Draft and Final Reports: MEC will fully document the project 
with a Draft and Final Report, with major sections as follows: 

• Introduction (including who, where, what, and acknowl-
edgements) 
• Executive Summary 
• Background 
• Lessons Learned 
• Technical Investigation (statement of the problem, approach, 
findings planned vs. actual and other note worthy tangibles, and 
include all technical documentations: safety/quality plans, pho-
tographs, SOPs, data collection and test/eval procedures, test 
results, lessons learned, etc.)  
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• Economic Summary (Projected ROI) 
• Recommendations for implementation at other sites or on 
other steel structures  
• Implementation (recommendations for further implementa-
tion across the DOD, and contract specification language that 
can be used to implement the technology at other sites. Use 
UFGS 09 97 13.27 as a specification guide, and recommend the 
modifications required to incorporate the zinc dust replacement 
into the primer specified.) 
• Conclusions 
• Appendices (technical investigation attachments) 

6. PERIOD OF SERVICE: MEC will complete Tasks 1 through 3 no later 
than 30 November 2008. Task 4 will be completed no later than 30 No-
vember 2009. All other work to be performed under this task order will be 
completed no later than 31 December 2009.  
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Appendix B: Toxic Characteristic Leaching 
Procedure (TCLP) Report 

 
 

CUEHT: 

CLIENT NUMBI:R; 
EHS PROJECT 1: 
PROJECT: 

EHS SAMPLE # : 

Fax: APr 30 2008 Qli.Olpo 1'002/004 
ENVIRONMENTAL HAZARDS SERVICES, L.L.C. 746§ WHitE PINE ROlD .. RICHMOND, VA 232ar 

804-27~788 FAX 8CJ4..27~907 

METAL TCLP ANALYSIS SUMMARY 

J & W of North Cuobno.luc. 
1040 Old W~thineton Road 
P.O. !los 1069 
v._._boro, NC 28586 

34-3837 A 
2008-04·2632 
83' Pia Fuel Tank; Ft. Bragg, NC 

2008·04·2632.01 

DATE OF SAMPUHG: 2S Apr 2008 
DATE OF RECEIPT: 28 Apr 2008 
DATE OF ANALYSIS: 30 Apr 2008 
DATE OF REPORT: 30 Apr 2008 

SAMPLE DATE: 25Apr 2008 CLIENT SAMPLE II: Ertenor TCLP INITIAL pH: 7.35 LAB. GROSS DESCRIPTION: BbutMedla SAMPLE WEIGHT (g): 100 
ANALYTE RESULT REPORT MDL METtiOD REGULATORY l!!!9n..l biM[! !ITKIILI fm<llll ~!MIT (l!llln..) 
SILVER (Ag) <0.050 o.oso o.ooos EPA SW&46 1311/3010BI6010B 5.0 ARSENIC (AS) <0.050 o.oso 0.0044 EP.ASW&461311/3010BI6010B 5.0 BARIUM (Ba) 20 0050 0.0002 EPA SW8461311/3010BI6010B 100 CADMIUM (Cd) <0.050 0.050 0.0005 EPA SW&46131113010BI6010B Ul CHROMIUM (Ct) <0.050 0.050 0.0011 EPA SW&461311/3010BIGOIOB M LEAD(Pb) 0.21 o.oso 0.0017 EP.A SW84613l l/3010BI6010B 5.0 SELENIUM (Se) <0050 00~0 0.0052 'EPA SW&46131113010BI6010B 1.0 MERCURY (Hg) <0.001 0.001 00001 EPA SW8461311/7470A 0.20 

QUAU'TY CONTROL SPIKE DUPliCATE ANALYTE RECOVERY RELATIVE PERCENT DIFFERENCE (RPD! 
SILVCR(Ag) 

'~" 0477% ARSENIC(As) 112% 1.78" BARIUM (Ba) 103" 0 .966% CADMIUM (Cd) 107% 0.00% CHROMIUM (CI) 102% 0.487% LEAD(Pb) tOO% 0.995" SEU:NIUM (Se) lla% 1.75" MERCURY (Hg) tOO% 0.00" 

ANALYST: Oa~dXu 

Rovlawod By Authorlzld Signatory: ~ ~ 
MkNxJA llwJkr.MPS. ~Dir­HotiJW"fJ VOJ"'JMr,. Otftcral Mo.nage.r 
lrtn4 F"'"""k~ Qr.oold;JI Au"""'« Co<wd~ Daold x., .us. s.n~or o.-w 

-PAGE01 of02-
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nPr 30 2008 OS .Q8PIII POQ3/004 

E NVIRONMENTAL HAZARDS SERVICES, LLC. 
CLIEN T N U M BER: 8 .. 8837 A 
E.HS PRO.JI!CT # ; 2008-04-2682 
PROJECT: 38" DU. l"ucl 'l'an.k~ Ft.. B.rnara. NO 

M • thod I!PA SWft.40 1311 r • c:ommonde100g tor an•IYII'• 

T l'• Cl>f'tdltlon ol "'-~~ Otwii)'ZOd w-. M>Colptable upoon ~ per l•bof'a;lory porotOCQI IA\olsea Gthli.f'WtM nol&d on IJ1f.s ntpott. 
R......,na ·~'-er1ll.ho "'naJY\l&IJ ot Shmptoa aubmitt.-d by l.he CIM'H'It. Sa.mple tocatlOn, dost:ripliot1, .,.,.., volumo ote •• waa pro~fld oy Ule 
d lenr Th'-r~ 5hag no4 bo reproduced, ~pt In l'ull, withc>ultho _.ruo" «.JJsont or EI'YII'ironmeorltillf Htt.Z;tu'Cls Se.tvJce., t..~C. 
C81i7omio Co.rtiftcftbon flt2272 NY Gt.AP •11714 

LEGI::N D g • 9 f1111'1 ug • mfc:lrogrem ppm • 1Wttt5 poi' mlf:IICM'I 
m! • ml!Witot Pb - ~ QvJb • m !fUg(ftm t nne lilAC 

lefP8mt2.. 1doi.IICPV1STAI07.JUL20051REV41Pd 
- P A Ge 0 2 ot 02- E N D OF REPORT-

coo "'lHL'fNTA.. HAZARDs SERV CES, ~LC. 
Elt$ 2008-04·2632 <'r1IO"G vv~ zrm """'' ~12~~-'181 '" IIO<JZ!~1!7 

.JIAIN OF ClJSTOny FORM 

)< 

I 

AiV....,.(t) 
011 

w"'""trl 
D'l 

Sc7tooA'OI(O"I'} 

PtWI PAX 

252-244-3605 
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Appendix C: Containment System Design 

 

U!i!TARPsl SCA~·LITE SCAFFOLD SHEETING 

·'· REGULAR FLAME RETARDANT 

BUNGEECORO 

PHYSICAL 
PROPERTIES UNrT SCAF·UTE SCAFFOLD SHEETING ROLL SIZES 

Dimensions 7' 4" X 136' 13' X 100' 

Color NOIH'Iame Retardant cleat wilh white scrim Stock --
Flame Retardant opaque with white scrim Stock Stock 

Shipping Weight ea. roll 65 Lbs. 68Lbs. 

Thickness 1111 9 mil (excluding scrim and reinfO<Cement bands) 

Webbing Rolls equipped with reinforced webbing straps having 5 banda; 6bands; 
eyelets on approximate 4" centers 1 double strap 1 double strap 

3 single straps 4 single straps 

Tem~ Material v.OO<swell from -'10' F. to +1760 F. 

Composition· Th• teno weave scri'Tl pattem has 2 X 900 d&n~J and 1 X 1500 denlet potyeth)tene yams eneased In lOw denSity pot)'eth~ne, 
$;,...rim ie wf\41• 

) 
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TANK ~~E~TTERN AROUND/ 
WHERE NOTED 
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EAGLE 
ATIACHED TO SHEETING 

Of SCAF~OEXTERIDR 
' LD RING 

5 
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.TJON VIEW 

V p~w-1- Me,t..uel -f-o fo e_ efl-~le--Geo-rftl f Pt s I'""' " " . 7 ui<'J 

~~~WING IS FOR PROPOSED ONLY. 'OilS ORA SCAFFOLD 
USED FOR ERECT! WING HUST NOT BE ON 011 DISI1ANTUNG. 
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Appendix D: Coating System Qualification 
Test Report 

 

 

CERL PAINT LABORATORY TESTING REPORT 

Lab Report No. : 08K100 Date: 14 November 2008 

Specification: MIL-DTL-24441/19 Contract No.: 

Manufacturer: Tesla NanoCoatings Limited MIPR No.: 

Batch No.: a) JLH-1 -011 b) JLH-1-026 

Analysis: Min Max Result Pass 

Component A: 

Volatiles, % 42.8 44.3 46.2 OK 

Nonvolatile vehicle, % 53.7 57.7 53.8 OK 

Weight per gallon, lb 7.3 8.4 

Water,% .5 --
Flash point, •c 35.6 36+ Yes 

Component B: 

Pigment content, % 81.5 85.5 71.1 OK 

Volatiles, % 8.0 84 13.1 OK 

Nonvolatile vehicle, % 8.3 8.7 15.8 OK 

Weight per gallon, lb 27.5 28.4 

Water, % .2 --
Flash point, ·c 37.8 38 Yes 

Consistency, grams 250 500 1090 No 

Mixed component: 

Sag resistance, mils 12 12+ 

Dry set-to-touch, hrs 2 2 Yes 

Dry hard, hrs 8 

Pot life. hrs 4 Yes 

Pounds per gallon 23.4 24.4 

voc 304 

Recommendation: Accept L Reject _ 

Remarks: The test requirements given are for the standard formulation of this zinc epoxy primer. This 
formulation was modified for the product tested, and, as expected, many of the results fall outside the 
specification requirements. This paint is approved based on the performance characteristics of the 
material 

Signatur~ .,.. .,.~ 1• fii.. < 
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CERL PAINT LABORATORY TESTING REPORT 

Lab Report No.: 08K101 Date: 14 November 2008 

Specification: MIL-DTL-24441 F152 Type IV Contract No.: 

Manufacturer: Testa NanoCoalings Limited MIPR No.: 

Batch No.: a) JLH-1 -012 b) JLH-1-016 

Analysis: Min Max Result Pass 
Component A: 
Pigment content, % 44.0 49.0 46.5 Yes 
Volatiles, % 29.0 35.0 31.4 Yes 
Nonvolatile vehicle, % 17.5 23.5 22.1 Yes 
Water,% 1.5 --
Coarse particles, % 0.3 --
Consistency, grams 180 320 475 No 
Pounds per gallon 11.6 12.1 11.8 Yes 
Fineness of grind, NS 4 8 Yes 
Flashpoint. C 35.5 36+ Yes 

Component B: 
Pigment content, % 33.0 38.0 35.9 Yes 
Volatiles, % 16.0 21 .0 16.0 Yes 
Nonvolatile vehicle, % 44.0 49.0 48.1 Yes 
Water, % 0.5 --
Coarse particles, % 0.3 --
Consistency, grams 300 470 775 No 
Pounds per gallon 10.8 11.3 10.7 Yes 
Fineness of grind, NS 4 8 Yes 
Flashpoint, C 37.8 38 Yes 

Mixed component: 
Set-to-touch, hrs. { 40 F) 3 5 No 
Set-to-touch, hrs. {73 F) 3 3 Yes 
Dry hard. hrs. (40 F) 24 24 Yes 
Dry hard. hrs. {73 F) 8 8 Yes 
Pot life, hrs. (73 F) 4 3 No 
Specular gloss, 60 35 
Sag resistance, mils 12 12+ Yes 
Color 
Contrast ratio (3 mils OFT) 0.98 0.96 Yes* 

Recommendation: Accept _ X_ Reject __ 

Remarks: The epoxy intermediate coat has a higher viscosity and a shorter pot life than are required 
by the specification. The applicator will need to watch time and temperature to ensure the coating is 
applied before the viscosity becomes too high. The coating cured slowly to the set-to-touch stage at 40 
degrees F., but cured hard within the required 24 hours. • Contrast ratio test chart dried to just 2 mils 
dry film thickness. It is assumed to pass at 3 mils. 

Signatu -~ -- .P.b. ~ " 
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Appendix E: Coating System Manufacturer’s 
Instructions and MSDS 
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 \::---
TESLAN™ ZN Primer _s. 

~ANN 
Revolutionary 

Th~ ~· Nanocoatlngs for 

Steel Part A JLH-1.011 Catalyst 
Parte JLH-1.017 Base 

Product Information 
Product Description 

Teslan"' ZN Primer is a solvent-based. two 
component, organic nanocoating. Teslan"'utilizes 
carbon in the form of single wall carbon nanotubes 
called •euckytubes·. The special nature of carbon 
combines with the molecular perfection of buckytu~ 
to endow them with exceptionally high material 
properties such as electrical conductivity, strength, 
stiffness, and toughness. 
• Coating provides exceptlonal barrier 
• Provides cathodic/sacrificial if damaged 
• Forms an barrier to moisture and solvents 

Characteristics 

Color: 

Finish: 

Gloss, 60 Degree: 

Mix Ratio: 

Pot Life (73°): 

Set to Touch (73°): 

Dry Hard (73°): 

Flash Point. °F: 

Sag, mils 

Consistency, g 

VOC, lb/gat: 

T .. la NanoCoatlngs Limited 
PO Box270 

Dark Gray 

Flat 

35maximum 

1-partsA : 2- parts B 

4-Hr minimum 

2-Hr maximum 

8-Hr maximum 

100 minimum 

12 minimum 

150-300 

2.5maximum 

Recommended Uses 

For use over prepared blasted steel 
• Locks I Dams • Refineries 
•Ships • Drilling rigs • Docks • Chemical Plants 
•Pipelines • Military Equipment 
• As a one-coat maintenance coating or as a 
permanent primer for severe corrosive environments 
• Ideal for application at low temperatures or service at 
high temperatures and/or humidity conditions 
• Fresh and Salt water immersion service 

Surface Preparation 

Severe Exposure: 

SSPC-SP10 Near White Blast Cleaning 

Moderate Exposure: 

SSPC-SP6 Commercial Blast Cleaning 

Coverage Rates 
Desired Spread 

OFT (mils) 
Rate 

Primer -· 
TESLAN"" ZN Primer 2-6 200 

Theorhetical Coverage 950/mil 

Allow for overs pray and surface irregularities. 
Application of coating below minimum or above 
maximum recommended dry film thicknesses may 
adversely affect coating performance. 

M~ssillon. Ohlo ~ 
(Tel) 3330-884-5:129 
www.teslan.ano.c:.om 

Primer ZN Tech Sheet 
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 T~ANTM Revofution11ry TESLAN™ ZN Primer 
Nllnocolltlngs for 

-~4 
Steel Part A JLH-1..011 Catalyst 

PartS JLH-1 ..017 Base 

Product Information (page 2 of 2 
Mixing Thinning 

Use an air-driven power mixer and keep For airless spray, air spray, brush or roller thin 
material under constant agitation while up to 10% or 3/4 pint (380 mL) per gallon with 
mixing. Slowly add 1-part (Part A) Into 2-parts Teslan Type II Epoxy Polyamide Thinner if 
(Part B). Adjust mixer speed to break up temperatures are below 80°F (27°C). 
lumps and mix until the two components are 
thoroughly blended. Strain through a 35 to 60 Surface Temperature 
mesh (310 to 681 microns) screen before 

Minimum 50'F (10'C) Maximum 100'F (38'C) Max'lmum. using. For spray application, keep under low 
~he surface should be dry and at least 5'F (3'C) above 

RPM agitation to prevent settling. For brush the dew point 
or roller application, stir frequently to prevent 
settling. Do not use mixed material beyond Ambient Humidity 
pot l ife limits. Mlnlmum40% Maximum 90% 

Application Equipment 
Air spray 

Gun Fluid Tip Air Cap 
IAtom1zmg Pot 

HoseiD Pressure Pressure 
Devilbiss 3/8 inch 40-50 psi 10-20 psi 
JGAor E 765 or704 (2.8-3.4 (0.7-1.4 
EQual (9.5 mm) bar) bar) 

Alrless spray 

Tip Orifice 
Atomizing 

Hose ID Manifold Filter 
Pressure 

0.017" -0.021" 
2400-3000 psi 1/4" or 3/8" 60mesh 

(430-535 microns) 
(165-207 bar) (6.4 or 9.5 mm) (250 microns) 

Reversible Tip 

Clean up: Flush and clean all equipment Immediately after use with Teslan Type II 
Epoxy Polyamide Thinner 

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Tesla NanoCoatings Limited warrants only that its coatings 
represented herein meet the formulation standards ofTesla NanoCoatings Limited. Technical and application 
Information herein Is provided for the purpose of establishing a general profile of the coating and proper coating 
application procedures. As application, environmental and design factors can vary significantly, due care should 
be exercised In the selection and use of the coating. 

Tesla NanoCoatlngs Umited 
PO Box270 
Massillon. Ohio -6 
ITol) 3330-830-5226 
www.teslanano.com 

Primer ZN Tech Sheet 
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 Tesla Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN T" ZN Primer 

Part A 
MSDS Number: 
MSDS Date: SE P-09-2008 

SECTION 1- PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number. 
Hazard Rating: 

TESLAN"' Primer Part A 
Mixture 
Hea~h: 1 Fire: 2 Reactivity: 1 

Company Identification: Tesla NanoCoatings Limited 
13 1120"' StreetSW 
Massillon, OH 44647 

Contact: 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 
Trade Name: 
Product Code: 
DOT Hazard Class: 
UN Number: 
Shipping Name: 
Technical Name: 

Additional Information 

Todd Hawkins 
(330) 417-3550 
(330)-417-3550 

Paint 

SWNT /Zinc Epoxy Primer Coat 

SECTION II -INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent 

ZINC METAL 7440-66-6 10-30 

AROMATIC PETROL. DISTILL. 64742-95-6 10-30 
HMIS Hea~h: 0 Fire: 2 Reactivity: 0 PPI: 

$ 1,2,4 TRIMETHYLBENZENE 95-63-6 5-10 
HMIS Hea~h: 0 Fire: 2 Reactivity: 0 PPI: 

~·ALL ingredients in this product are listed In the T.S.C.A. Inventory 

ADDITIONAL INFORMATION 

PPI: 

TSCA 

y 

y 

y 

SECTION 313 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 313 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE $SYMBOL) 

CAUTION: This product may beoome a dust nuisance when removed by sanding, abrading a­
sandblasting. Dust masks should be wa-n during these operations. 

NE =not established NA =not availa.ble NR =not regulated 

ALL COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

Page 1 of 5 
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 Tesla Nanocoatings limited 
MSDS Name: TESLAN TM ZN Primer 

Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION Ill- PHYSICAL DATA 

Form: 
Appearance/Color: 
Odor: 
Solubility (in water): 
pH Value: 
Boiling Range: 
Vapor Pressure (mmHg): 
Melting Point: 

Liquid 
Gray 
Mild 
N 
0 
300"F (148.89"C) 
o@ o.•F (-17.78' C) 
0.°F (-17.78' C) 

Material Safety Data Sheet 

Evaporation Rate: 0.15 times slower than n-Butyl Acetate 
Vapor Density: 
Partition Coefficient: 
% Volatile Weight: 
% Volame Volume: 
Specific Gravity: 
VOC: 
Molecular Weight: 
Heavy Elements (ppm): 

23.67% 
34.15% 
1.18656 
2.49 

0 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

Flammability Class: 
Flash Range: 

Explosive Range: 

EXTINGUISHING MEDIA: 

II 
130°F (54.44°C) 
Setatlash 
1% 
7% 

Carbon Dioxide-Dry Chemical-Foam-Water Fog 
Use water for cooling material stored in vicinity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-contained breathing apparatus with a full facepiece operated in pressure-demand 
or other positive pressure mode. Wear protective clothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ignition source some 
distance from material hand ling point Ignition sources Include pilot lights, smoking, heaters, 
electric motors, sparks from electrical switches and static discharges. 
CAUTION: Never use cutting torch on empty containers! Residual solvent vapor in empty 
container may explode. 

SECTION V- HEALTH HAZARD DATA 

Route Species Exposure and Dose 

PERMISSIBLE EXPOSURE LEVEL: 
Refer to Section II 

Page 2 of 5 
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Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN 7

" ZN Primer 
Part A 

MSDS Number: 
MSDS Date: SEP-09-2008 

EFFECTS O F OVEREXPOSURE: 
EYES: Can cause redness, irritation, swelling and blurred vision. 
SKIN: Pro longed or repeated contact can cause moderate irritation, defatting, dermatitis. 
BREATHING: Excessive inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, weakness, fatigue nausea, headache, unconsciousness and even 
asphyxiation. 
SWALLOWING: Can cause gastrointestinal irritation, nausea, vomiting and diarrhea; 
aspiration of material into the lungs can cause chemical pneumonitis which can be fatal. 
FIRST A ID: 
EYES: Flush with large amounts of water for 15 minutes. Lift eyelids occasionally, get 
prompt medical attention. 
SKIN: Wash thoroughly with soap and water, remove contaminated clothing promptly; wash 
clothing before reuse. Consult a physician If irritation persists. 
SWALLOWING; DO NOT induce vomiting! Keep person wanm. quiet and get medical attention. 
Aspiration of materia l into the lungs due to vomiting can cause chemical pneumonitis which 
can be fatal. Drink 1-2 g lasses of water to dilute. 
INHALATION: Move affected person to fresh air. If breathing is difficult. administer oxygen. If 
breathing has stopped, give artificial respiration. Keep person warm. quiet, and get medical 
attention. Consult a physician. 

SECTION VI - REACTIVITY DATA 

Stability: This product is stable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
Avoid contact with strong oxidizers ( e.g. nitric acl d) 
CONDITIONS TO AVOID: 
Keep away from heat and open ffame. 
HAZARDOUS DECOMPOSITION PRODUCTS: 
May fonn carbon monoxide and dioxide, various hydrocarbons, etc. 

SECTION VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags. floor absorbent, vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignition sources--dike area of spill to prevent spreading--ventilate 
area if indoors-pump liquid into salvage tank--remaining liquid may be taken up with sand, 
floor absorbent or other absorbent material and shoveled into containers- 1)revent ru!l-off to 
sewers and bodies of water-notify proper authorities as required by local, state and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal, state and local regulations. 

Page 3 of 5 
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 Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN TM ZN Primer 

Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION Vlll- SPEOAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIHTLV ACGIH TLV-C ACGIH STEL 

ZINC METAL 
10mgtm3 Nfest Nfest 

AROMATIC PETROL DISTILL. 
N/est Nfest N/est 

$1,2,4 TRIMETHYLBENZENE 
25.00ppm Nfest Nlest 

RESPIRATORY PROTECTION: 

OSHASTEL OSHA PEL 

N/est Ntest 

Nlest Nfest 

N/est Nfest 

If wor1<place exposure limits are exceeded for any component (see Section II for hazardous 
components and exposure limits) a NISOSHIOSHA approved respirator for components listed is 
recommended. 
VENTILATION: 
Sufficient ventilation in volume and pattern, should be provided to keep air contamination below 
current applicable OHSA permissible exposure limit or ACGIH TLV limit. 

PROTECTIVE GLOVES: 
Wear resistant gloves such as: nitrile rubber 
EYE PROTECTION: 
Chemical splash goggles in compliance with OSHA regulations are advised; however, OSHA 
regulations also permit other types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT: 
Appropriate impervious dothing is recommended if prolonged or repeated contact is liKely. 

SECTION IX - SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Do not drop containers. Avoid heat, spar1<s, and open flame. Store large quantities only in 
buildings designed to comply with OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust. Do not handle until the manufacturers safety precautions have been read and 
understood. 
OTHER PRECAUTIONS: 
The information accumulated herein is believed to be accurate but is not warranted to be 
whether originating with the company or not. Recipients are advised to confirm in advance of 
need that the information is current, applicable, and suitable to their circumstances. 
DO NOT TAKE INTERNALLY. AVOID PROLONGED INHALATION AND BODY CONTACT. 

SECTION X- ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
This product contains the following toxic chemicals subject to the reporting requirements of 
section 313 of the Emergency Planning and Community Right to Know Act of 1986 and of 
40 CFR 372: 

Page 4 of 5 
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 Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN n• ZN Primer 

Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

Ingredient Name 
$ 1,2,4 TRIMETHYLBENZENE 

PROP 65 (CARCINOGEN): 

CAS Number 
95-63-6 

Percent 
8.04 

WARNING: This product contains a chemical known to the state of Callfomia to cause 
cancer. 

Ingredient Name CAS Number Percent 

$ Lead Compound 1314-41-6 0.01 

PROP 65 (TERATOGEN): 
WARNING: This product contains a chemical known to the state of California to cause 
birth defects or other reproductive harm. 

Ingredient Name CAS Number Percent 

$Toluene 108-88-3 0.01 

PROP 65 (BOTH CARCINOGEN AND TERATOGEN) : 

Page 5 of 5 
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Testa Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN .,.. ZN Primer 

Part S 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION 1- PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number: 

TESLAN TM ZN Primer Part B 
Mixture 

Hazard Rating: Hea~h: 2 Fire: 1 Reactivity: 1 

Company Identification: 

Contact 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 
Trade Name: 
Product Code: 
DOT Hazard Class: 
UN Number: 
Shipping Name: 
Technical Name: 

Additional Information 

Testa NanoCoatings Limited 
1311 20'" Street SW 
Massillon, OH 44647 

Todd Hawkins 
(330) 41 7-3550 
(330)-417-3550 

Paint 

SWNT I Zinc Epoxy Primer Coat 

SECTION II -INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent 

AROMATIC PETROL. DISTILL. 64742-95-6 7-13 
HMIS Health: 0 Fire: 2 Reactivity: 0 PPI: 

MINERAL SPIRITS RULE 66 8052-41-3 5-10 
HMIS Health: 0 Fire: 2 Reactivity: 0 PPI: 

$ 1,2,4 TRIMETHYLBENZENE 95-63-6 3-8 
HMIS Health: 0 Fire: 2 Reactivity: 0 PPI: 

' ' 'ALL ingredients in this product are listed in the T.S.C.A. Inventory 

ADDITIONAL INFORMATION 

PPI: 

TSCA 

y 

y 

y 

SECTION 313 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 313 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE $ SYMBOL) 

CAUTION: This product may become a dust nuisance when removed by sanding, abrading or 
sandblasijng. Dust masks should be worn during these operations. 

NE =not established NA =not available NR = not regulated 

Page 1 of 5 
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 Tesla NanoCoatings L im ited 
MSDS Name: TESLAN "' ZN Primer 

Parts 
MSDS Number: 
MSDS Date: SEP-09-2008 

Material Safety Data Sheet 

ALL COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

SECTION Ill - PHYSICAL DATA 

Form: 
Appearance/Color: 
Odor: 
Solubility (in water): 
pH Value: 
Boiling Range: 
Vapor Pressure (mmHg): 
Melting Pcint: 
Evaporation Rate: 
Vapor Density: 
Partition Coefficient: 
% Volatile Weight: 
% Volatile Volume: 
Specific Gravity: 
VOC: 
Molecular Weight 
Heavy Elements (ppm): 

Liquid 
Amber 
Amine 
N 
0 
300°F (148.89'C) 
0@ 0.°F (-17.78'C) 
o.•F (-17.78' C) 
0.2 times slower than n-Butyl Acetate 
Heavier than air 

44.34% 
45.86% 
0.92502 
3.46 

0 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

Flammability Class: 
Flash Ran9e: 

Explosive Range: 

EXTINGUISHING MEDIA: 

II 
130°F (54.44°C) 
Setaflash 
1% 
7% 

Carbon Dioxide--Dry Chemical-Foam- Water Fog 
Use water for cooling material stored In vicinity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-contained breathing apparatus with a full face piece operated in pressure-demand 
or other positive pressure mode. Wear protective clothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ign~ion source some 
distance from material handling point. Ignition sources inc lude pilot lights, smoking, heaters, 
electric motors, sparks from electrical switches and static discharges. 
CAUTION: Never use cutting torch on empty containers! Residual solvent vapor in empty 
container may explode. 

Page 2 of 5 
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Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN Tu ZN Primer 

Part B 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION V- HEALTH HAZARD DATA 

Route Species 

PERMISSIBLE EXPOSURE LEVEL: 
Refer to Section II 
EFFECTS OF OVEREXPOSURE: 

Exposure and Dose 

EYES: Can cause redness, irritation, swelling and b lurred vision. 
SKIN: Prolonged or repeated contact can cause moderate irritation, defatting, dermatitis. 
BREATHING: Excessive inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, weakness, fatigue nausea, headache, unconsciousness and even 
asphyxiation. 
SWALLOWING: Can cause gastrointestinal irritation, nausea, vomiting and diarrhea; 
aspiration of material into the lungs can cause chemical pneumonitis which can be fatal. 
FIRST AID: 
EYES: Flush w ith large amounts of water for 15 minutes. Lift eyelids occasionally, get 
prompt medical attention . 
SKIN: Wash thoroughly with soap and water, remove contaminated clothing promptly; wash 
clothing before reuse. Consult a physician if irritation persists. 
SWALLOWING: DO NOT induce vomiting! Keep person warm. quiet and get medical attention. 
Aspiration of material into the lungs d ue to vomiting can cause chemical pneumonitis which 
can be fatal. Drink 1-2 glasses of water to dilute. 
INHALATION: Move affected person to fresh air. If breathing is difficult, administer oxygen. If 
breathing has stopped. give artificial respiration. Keep person warm, quiet. and get medical 
attention. Consult a physician. 

SECTION VI- REACTIVITY DATA 

stability: This product is stable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
Avoid contact with strong oxldizers (e.g. nitric acid) 
CONDITIONS TO AVOID: 
Keep away from heat and open name. 
HAZARDOUS DECOMPOSITION PRODUCTS: 
May fonn carbon monoxide and dioxide, various hydrocarbons, etc. 

SECTION VII -SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags, floor absorbent, vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignibon sources-dike area of spill to prevent spreading--venmate 
area i f indoors-pump liquid into salvage tank- remaining liquid may be taken up with sand, 
ftoor absorbent or other absorbent material and shoveled into containers- -prevent run-off to 
sewers and bodies of water- notify proper authorities as required by local. state and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal. state and local regulations. 

Page 3 of 5 
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 Tesla Nanocoatings Limite d Material Safety Data Shee t 
MSDS Name: TESLAN "" ZN Primer 

PartS 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION VIII- SPECIAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIHTLV ACGIH TLV-C ACGIHSTEL 

AROMATIC PETROL. DISTILL. 
N/est N/est N/est 

MINERAL SPIRITS RULE 66 
N/est N/est N/est 

$ 1,2,4 TRIMETHYLBENZENE 
25.00ppm N/est N/est 

RESPIRATORY PROTECTION: 

OSHASTEL OSHA PEL 

N/est N/est 

Nlest 100.00ppm 

N/est N/est 

If workplace exposure limits are exceeded for any component (see Section II for hazardous 
components and exposure limits) a NISOSH/OSHA approved respirator for components listed is 
recommended. 
VENTILATION: 
Suffident ventilation in volume and pattern. should be provided to keep air contamination below 
current applicable OHSA permissible exposure limit or ACGIH TLV limit 

PROTECTIVE GLOVES: 
Wear resistant gloves such as: nitrile rubber 
EYE PROTECTION: 
Chemical splash goggles in compliance with OSHA regulaijons are advised; however. OSHA 
regulations also permit other types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT: 
Appropriate impervious dothing is recommended If prolonged or repeated contact is likely. 

SECTION IX - SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Do not drop COfltainers. Avoid heat. spalks. and open flame. Store large quantities only in 
buildings designed to comply with OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust. Do not handle unt il the manufacturers safety precautions have been read and 
understood. 
O THER PRECAUTIONS: 
The information accumulated herein is believed to be aocurate but is not warranted to be 
whether originating with the company or not Recipients are advised to confirm in advance of 
need that the information is current, applicable. and suitable to their circumstances. 
DO NOT TAKE INTERNALLY. AVOID PROLONGED INHALATION AND BODY CONTACT. 

SECTION X · ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
T his product contains the fo llowing toxic chemicals subject to the reporting requirements of 
sect ion 313 of the Emergency Planning and Community Right to Know Act of 1986 and of 
40 CFR 372: 

Ingredient Name CAS Number Percent 

Page 4 of 5 
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 Tesla Nanocoatings limited Material Safety Data Sheet 
MSOS Name: TESLAN "" ZN Primer 

Part B 
MSOS Number; 
MSDS Date: SEP-09-2008 

$ 1,2 ,4 TRIMETHYLBENZENE 

PROP 65 (CARCINOGEN): 

PROP 65 (TERATOGEN): 

95-63-6 6.11 

WARNING: This product contains a chemical known to the state of California to cause 
birth defects or other reproductive harm. 

Ingredient Name 

$Toluene 

CAS Number 

108-88-3 

PROP 65 (BOTH CARCINOGEN AND TERATOGEN) : 

Page 5 of 5 
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\'1 TESLANTM Epoxy Polyamide 

T~l ANTM Revolutionary 
Intermediate Coating 

-~ ~ Nanocoatings for 

Steel Part A JLH-1..016 Catalyst 
PartS JLH-1..0·12 Base 

Product Information 
Product Description 

Teslan TM Epoxy Polyamide Intermediate coating 
Is a solvent-based, two component, organic paint 
designated by Navy Formula 152 Type IV for interior 
or exterior use over Teslan primer coatings. The 
Teslan ,...system utilizes carbon in the form of single 
wall carbon nanotubes called ·auckytubes". The 
special nature of carbon combines with the molecular 
perfection of buckytubes to endow them with 
exceptionally high material properties such as 
electrical conductivity, strength, stiffness, and 
oughness. 

• Coating provides exceptional barrier 
• Provides cathodic/sacrificial if damaged 
• Forms an barrier to moisture and solvents 

Characteristics 

Color: 

Finish: 

Gloss, 60 Degree: 

Mix Ratio: 

Pot Life (73°): 

Set to Touch (73°): 

Dry Hard (73°): 

Flash Point, °F: 

Sag, mils 

Consistency, g 

VOC, lb/gal: 

Tosla NanoCoatlngs Limito<l 
PO Box 270 

White 

Semi-gloss 

35minimum 

1-part A: 1- part B 

6-Hr minimum 

3-Hr maximum 

24-Hr maximum 

100 minimum 

12 minimum 

180-245 

2.8 maximum 

Recommended Uses 

For use over prepared blasted steel previously 
coated with Teslan Primers 
• Locks I Dams • Refineries 
•Ships • Drilling rigs • Docks • Chemical Plants 
•Pipelines • Military Equipment 
• Ideal for application at low temperatures or service at 
high temperatures and/or humidity conditions 
• Fresh and Salt water immersion service 

Surface Preparation 
Must be clean, dry, oil and grease free and free 
from other surface contamination applied 
within recoat times specified below: 

Recoat 24-48 Hours 

Extended Recoat 1 -15 Days 

Coverage Rates 

Desired Spread 

OFT (mils) 
Rate 

lntennediate ... 
TESLAN.,.. Intermediate 3-8 200 

Theorhetical Coverage 1200/mll 

Allow for overspray and surface Irregularities. 
Application of coating below minimum or above 
maximum recommended dry film thicknesses may 
adversely affect coating performance. 

M.as:sUion, Ohfo .usu 
(Tel) 333G-88G-5229 
www.tetJanano.com 

Intermediate Tech Sheet 
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\- ... . ....,AN'' M Epoxy Polyamide 
~ AN™ 

Revolutionary Intermediate Coating T.,:!"i.i 
··~ Nanocoatings for 

Steel Part A JLH-1..016 Catalyst 
Parte JLH-1..012 Base 

Product Information (paqe 2 of 2} 
Mixing Thinning 

For airless spray, air spray, brush or roller thin 

Use an air-driven power mixer and keep up to 10% or 3/4 pint (380 ml) per gallon with 

material under constant agitation while Teslan Type II Epoxy Polyamide Thinner if 

mixing. Slowly add 1-part (Part A) into 1-part temperatures are below 80°F (27°C}. 

(Part B). Adjust mixer speed to break up Surface Temperature lumps and mix until the two components are 
thoroughly blended. Strain through a 35 to 60 Minimum 40•F (10.C) Maximum 1oo•F (38"C) Maximum. 
mesh (310 to 681 microns) screen before The surface should be dry and at least SOF (3°C) above 
using. Do not use mixed material beyond pot the dew point 

life limits. Ambient Humidity 
Minimum40% Maximum 90% 

Application Equipment 
Air spray 

Gun Fluid Tip Air Cap 
Atom1zmg Pot 

Hose ID Pressure Pressure 
Devilbiss 3/8 inch 75-100 25-35 psi 
JGAor E 765or704 psi (5.2· (1 .7-2.4 
Egual (9.5 mm) 6.9 bar} bar} 

Airless spray 

Tip Orifice 
Atomizing 

Hose ID Manifold Filter 
Pressure 

0.015" -0.019" 4000-4800 psi 1/4" or 3/8" 60 mesh 

(380-485 microns) (276-331 bar) (6.4 or 9.5 mm) (250 microns) 

Clean up: Flush and clean all equipment immediately after use with Teslan Type II 
Epoxy Polyamide Thinner 

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Testa NanoCoallngs Limited warT&nts only that its coatings 
representsd herein meet the formulation standards of Tesla NanoCoatlngs Limited. Technical and application 
Information herein Is provided for the purpose of establishing a general profile of the coating and proper coating 
application procedures. As application, environmental and design factors can vary significantly, due care should 
be exercised In the selection and use of the coating. 

Tesla NanoCoa!lngs Llmltlld 
POBox270 
Massillon, Ohio 44MB 
(Tel) 3330-880-5226 
www.tesleneno.com 

Intermediate Tech Sheet 
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 Tesla Nanocoatings Limited Material Safety Data Sheet 
MSOS Name: TESLAN"' Epoxy Polyamide 

lntermedlaie Coat Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION 1- PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number: 
Hazard Rating: 

Epoxy Polyamide Intermediate Coat Part A 
Mixture 
Health: 1 Fire: 2 Reactivity: 1 

Company lden~fication: Tesla NanoCoatings Limited 
131 1 20"' Street sw 
Massillon, OH 44647 

Contact: 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 

Todd Hawkins 
(330) 417-3550 
(330}-417-3550 

Paint 

PPI: 

Trade Name: TESLAN"' Epoxy Polyamide Intermediate Coat Part A 
Product Code: 
DOT Hazard Class: 
UN Number: 
Shipping Name: Epoxy Inte rmediate Coat 
Technical Name: 

Add~ionallnformation 

SECTION II-INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent TSCA 

AROMATIC PETROL. DISTILL. 64742-95-6 10-30 Y 
HMIS Health; 0 Fire: 2 Reactivity: 0 PPI; 

$ 1,2,4 TRIMETHYLBENZENE 95-63-6 5-10 Y 
HMIS Health: 0 Fire: 2 Reactivity: 0 PPI: 

... ALL ingredients in this product are listed in the T.S.C.A. Inventory 

ADDITIONAL INFORMATION 

SECTION 3 13 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 313 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE$ SYMBOL) 

CAUTION: This product may become a dust nuisance when removed by sanding, abrading or 
sandblasting. Dust masks should be worn during these operations. 

NE =not established NA =not available NR = not regulated 

ALL COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

Page 1 of 4 



ERDC/CERL TR-11-42 E17 

 Testa Nanocoatings Lim it ed Material Safety Data Sheet 
MSDS Name: TESLAN"" Epoxy Polyamide 

Intermediate Coat Part A 
MSDS Number: 
MSDS Date: SE P-09-2008 

SECTION Ill- PHYSICAL DATA 

Form: 
Appearance/Color: 
Odor: 
Solubility (in water): 
pH Value: 
Boiling Range: 
Vapor Pressure (mmHg): 
Melting Point: 

Liquid 
Amber 
Mild 
N 
0 
300°F (148.89"C) 
0@ 0.°F (-17.78.C) 
0.°F (-17.78"C) 

Evaporation Rate: 0.15 times sto.ver than n-Butyl Acetate 
Vapor Density: 
Partition Coefficient: 
% Volatile Weight: 
% Volatile Volume: 
Spedfic Gravity: 
VOC: 
Molecular Weight: 
Heavy Elements (ppm): 

18.5% 
28.73% 
1.35693 
2.09 

0 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

Flammabi lity aass: 
Flash Range: 

Explosive Range: 

EXTINGUISHING MEDIA: 

II 
130°F (54 .44. C) 
Seta flash 
1% 
7% 

Carbon Dioxide- Dry Chemical--Foam-Water Fog 
Use water for cooling material stored In vicinity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-contained breathing apparatus with a full face piece operated In pressure-demand 
or other positive pressure mode. Wear protective clothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ignition source some 
distance from materia l handling point Ignition sources include pilot lights, smoking, heaters, 
electric motors, sparks from electrical sw~ches and static discharges. 
CAUTION: Never use cutting torch on empty containers! Residual solvent vapor in empty 
container may explode. 

SECTION V- HEALTH HAZARD DATA 

Route Species Exposure and Dose 

PERMISSIBLE EXPOSURE LEVEL: 
Refer to Section II 
EFFECTS OF OVEREXPOSURE: 

Page 2 of 4 
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 Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN"' Epoxy Polyamide 

lntermedi ate Coat Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

EYES: Can cause redness, irritat ion, swelling and blurred vision. 
SKIN: Prolonged or repeated contact can cause moderate irritation, defatting, dermatitis. 
BREATHING: Excessive Inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, weakness, fatigue nausea, headache, unconsciousness and even 
asphyxiation. 
SWALLOWING: Can cause gastro intestinal irritation, nausea, vomiting and diarrhea; 
aspiration of material into the lungs can cause chemical pneumonitis which can be fatal. 
FIRST AID: 
EYES: Flush with large amounts of water for 15 minutes. Lift eyelids occasiona lly, get 
prompt medical attention. 
SKIN: Wash thoroughly with soap and water, remove contaminated clothing promptly; wash 
clothing before reuse. Consult a physidan if irritation persists. 
SWALLOWING: 00 NOT induce vomiting! Keep person warm. quiet and get medical attention. 
Aspiration of materia l into the lungs due to vomiting can cause chemical pneumonitis wh ich 
can be fatal. Drink 1-2 g lasses of water to d ilute. 
INHALATION: Move affected person to fresh air. If breathing is difficult, a.dminister oxygen. If 
breathing has stopped. give artificial respiration . Keep person warm. quiet. and get medical 
attention. Consult a physician. 

SECTION VI- REACTNITY DATA 

Stability: This product is stable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
AvrA d oontact with strong oxidizers ( e .g. nitlic add) 
CONDITIONS TO AVOID: 
Keep away from heat and open ftame. 
HAZAROOUS DECOMPOSITION PRODUCTS: 
May form carbon monoxide and dioxide. various hydrocarbons, etc. 

SECTION VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags, floor absorbent, vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignition sources--dike area of spill to prevent spreading- ventilate 
area if indoors-pump liquid into salvage tank-remaining l iquid may be taken up with sand, 
floor absorbent or other absorbent material and shoveled into containers-prevent run-off to 
sewers and bodies of water- notify proper authorities as requlred by local. stale and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal. state and local regulation s. 

SECTION VIII -SPECIAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIH TLV ACGIH TLV-C ACGIH STEL OSHA STEL OSHA PEL 

AROMATIC PETROL. DIST ILL. 
N/est N/est N/est N/est N/est 

Page 3 of 4 
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Testa NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAW'·' Epoxy Pdyamide 

Intermediate Coat Part A 
MSDS Number: 
MSDS Date: SEP-09-2008 

$ 1,2,4 TRIMETHYLBENZENE 
25.00ppm Nlest N/est 

RESPIRATORY PROTECT.ION: 

N/est N/est 

If workplace exposure limits are exceeded for any component (see Section II for hazardous 
components and exposure limits) a NISOSH/OSHA approved respirator for components listed Is 
recommended. 
VENTILATION: 
Sufficient ventilation in volume and pattern, should be provided to keep air contamination below 
current applicable OHSA permissible exposure limit or ACGIH TLV limit 

PROTECTIVE GLOVES: 
Wear resistant gloves such as: nitlile rubber 
EYE PROTECTION: 
Chemical splash goggles in compliance with OSHA regulations are advised; however, OSHA 
regulations also permit other types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT 
Appropliate impervious clothing is recommended if prolonged or repeated contact is likely. 

SECnON IX- SPECIAL PRECAUnONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Do not drop containers. Avoid heat, spari<s, and open flame. Store large quantities only in 
buildings designed to comply with OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust Do not handle until the manufacturers safety precautions have been read and 
understood. 
OTHER PRECAUTIONS: 
The information accumulated herein is believed to be accurate but is not warranted to be 
whether originating with the company or not Recipients are advised to confirm in advance of 
need that the information is current, applicable, and suitable to their circumstances. 
DO NOT TAKE INTERNALLY. AVOID PROLONGED INHALATION AND BODY CONTACT. 

SECTION X -ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
This product contains the following toxic chemicals subject to the reporting requirements of 
section 313 of the Emergency Planning and Community Rightto Know Act of 1986 and of 
40 CFR 372: 

Ingredient Name 
$ 1,2,4 TRIMETHYLBENZENE 

PROP 65 (CARCINOGEN): 
PROP 65 (TERATOGEN): 

CAS Number 
95-63-6 

PROP 65 (BOTH CARCINOGEN AND TERATOGEN) : 

Page 4 of 4 
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 Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN"' Epoxy Polyamide 

Intermediate Coat Part B 
MSDS Number: 
MSDS Date: SEP-{)9-2008 

SECTION I · PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number: 
Hazard Rating: 

TESLANT" Epoxy Polyamide Intermediate Coat Part B 
Mixture 
Health: 2 Fire: 1 Reactivity: 1 PPI: 

Company Identification: Tesla NanoCoatings Limited 
1311 20m Street SW 
Massillon, OH 44647 

Contact: 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 
Trade Name: 
Product Code: 
DOT Hazard Class: 
UN Number: 
Shipping Name: 
Technical Name: 

Additional Information 

Todd Hawkins 
(330) 417-3550 
(330)-417 -3550 

Paint 

Epoxy Intermediate Coat 

SECTION II - INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent TSCA 

$BUTANOL 71-36-3 20-40 y 
HMIS Health: 3 Fire: 3 ReactiVity: o PPI: 

- ·ALL ingredients In this product are listed in the T.S.C.A. Inventory 

ADDITIONAL INFORMATION 

SECTION 313 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 3 13 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE $SYMBOL) 

CAUTION: This product may become a dust nuisance when removed by sanding, abrading or 
sandblasting. Dust masks should be worn during these operations. 

NE = not esta.blished NA =not available NR = not regulated 

All COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

Page 1 of 4 
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 Tesla NanoCoatl ngs Limited Material Safety Data Sheet 
MSOS Name: TESLAN'" Epoxy Polyamide 

Intermediate Coat Part B 
MSOS Number: 
MSDS Date: SEP..Q9..2008 

SECllON Ill - PHYSICAL DATA 

Fonm: 
APpearance/Color: 
Odor: 
Solubility (in water): 
pH Value: 
Boiling Range: 
Vapor Pressure (mmHg): 
Melting Point: 
Evaporation Rate: 
Vapor Density: 
Partition Coefficient: 
% Volatile Weight: 
% Volatile Volume: 
Specific Gravity. 
VOC: 
Molecular Vlh!ight: 
Heavy Elements (ppm): 

Liquid 
VVhite 
Amine 
N 
0 
244°F (117.78"C) 
0@ O.'F (-17.78. C) 
o.'F (-17.7a•c) 
0.4 times slower than n-Butyl Acetate 
Heavier than air 

22.17% 
38.3&% 
1.40612 
2.59 

0 

SECllON IV- FIRE AND EXPLOSION HAZARD DATA 

Flammability aass: 
Flash Range: 

Explosive Range: 

EXTINGUISHING MEDIA: 

II 
130°F (54 .44.C) 
Seta flash 
1.4% 
11.2% 

Carbon Dioxide-Dry Chemical-Foam-Water Fog 
Use water for cooling material stored in vicinity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-contained breathing apparatus with a full facepiece operated in pressure-demand 
or other positiVe pressure mode. Wear protectiVe c lothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ignition source some 
distance from material handling point. Ignition sources include pilot lights, smoking, heaters, 
electric motors, sparks from electrical switches and static discharges. 
CAUTION: Never use cutting torch on empty containers! Residual solvent vapor in empty 
container may explode. 

Page 2 of 4 
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 Tesla Nanocoatings Limited Materia l Safety Data Sheet 
MSDS Name: TESLANn.o Epoxy Pdyamide 

Intermediate Coat Part B 
MSDS Number: 
MSDSDate: SEP-09-2008 

SECTION V- HEALTH HAZARD DATA 

Route Species 

PERMISSIBLE EXPOSURE LEVEL: 
Refer to Section II 
EFFECTS OF OVEREXPOS URE: 

Exposure and Dose 

EYES: Can cause redness, irritation, swell ing and blurred vision. 
SKIN: Prolonged or repeated contact can cause moderate irritation, defatting, dermatitis. 
BREATHING: Excessive inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, weakness, fatigue nausea, headache, unconsciousness and even 
asphyxiation. 
SWALLOWING: Can cause gastro intestinal irritation,nausea, vomiting and diarrhea; 
aspiration of material into the lungs can cause chemical pneumonitis w hich can be fatal. 
FIRST AID: 
EYES: Flush w ith large amounts of water for 15 minutes. Lift eye lids occasionally, get 
prompt medical attention. 
SKIN: Wash thoroughly with soap and wate r, remove contaminated c lothing promptly; wash 
c lothing before reuse. Consult a physidan if initation persists. 
SWALLOWING: DO NOT induce vomiting! Keep person warm. quiet and get medical attention. 
Aspiration of material into the lungs due to vomiting can cause chemical pneumonitis wh ich 
can be fatal. Drink 1-2 glasses of water to d ilute . 
INHALATION: Move affected person to fresh air. If breathing Is difficult. administer oxygen. If 
breathing has stopped, give artificial respiration. Keep person warm. quiet, and get medical 
attenti on. Consult a physidan. 

SECTION VI - REACTIVITY DATA 

Stability: This product is stable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
Avoid contact with strong oxidizers ( e .g. nitric acid) 
CONDITIONS TO AVOID: 
Keep away from heat and open flame. 
HAZARDOUS DECOMPOSITION PRODUCTS: 
May form carbon monoxide and dioxide, various hydrocarbons, etc. 

SECTION VII· SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags, floor absorbent, vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignition sources-dike area of spill to prevent spreading- ventilate 
area if indoors-pump liquid into salvage tank-remaining liquid may be taken up with sand. 
floor absorbent or other absorbent material and shoveled into containers-prevent run-off to 
sewers and bodies of water - notify proper authorities as required by local, state and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal. state and local regulations. 
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 Tesla NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN'" Epoxy Polyamide 

Intermediate Coat Part B 
MSDS Number: 
MSDS Date: SEP-09-2008 

SECTION Vlll- SPEOAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIH TLV ACGIH TLV-C ACGIH STEL OSHA STEL OSHA PEL 

$ BUTANOL 
N/est N/est 

RESPIRATORY PROTECTION: 

N/est N/est N/est 

If workplace exposure limi ts are exceeded for any component (see Section II for hazardous 
components and exposure limits) a NISOSH/OSHA approved respirator for components listed is 
recommended. 
VENTILATION: 
Suffident ventilation in volume and pattem, should be provided to keep air contamination below 
current applicable OHSA permissible exposure limit or ACGIH TLV limit. 

PROTECTIVE G LOVES: 
Wear resistant gloves such as: nitrile rubber 
EYE PRO TECTION: 
Chemical SPlash goggles in compliance with OSHA regulations are advised; however, OSHA 
regulations also permit other types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT: 
Appropriate impervious clothing is recommended if prolonged or repeated contact is likely. 

SECTION IX- SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Do not drop containers. Avoid heat, SParks, and open flame. Store large quanti ties only in 
buildings designed to comply with OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust. Do not handle until the manufacturers safety precautions have been read and 
understood. 
OTHER PRECAUTIONS: 
The information accumulated herein is believed to be accurate but is not warranted to be 
whether originating with the company or not. Recipients are advised to confirm in advance of 
need that the information is current, applicable, and suitable to their circumstanoes. 
DO NOT TAKE INTERNALLY. AVOID PROLONGED INHALATION AND BODY CONTACT. 

SECTION X- ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
This product contains the following toxic chemicals subject to the reporting requirements of 
section 313 of the Emergency Planning and Community R ight to Know Act of 1986 and of 
40 CFR 372: 

Ingredient Name 
$BUTANOL 

PROP 65 (CARCINOGEN): 
PROP 65 (TERATOGEN): 

CAS Number 
71-36-3 

PROP 65 (BOTH CARCINOGEN AND TERATOGEN): 
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Tlsl ANn.~ 
Relfolutlonary TESLAN™ Urethane Topcoat 

~ 
a Nanocoatings for 

Steel Part A JLH-1-020 Base 
Parte TB-1-057 Catalyst 

Product Information 
Product Description 

Teslan"' Urethane Topcoat is a solvent-based, two 
component, organic paint designated by Mll-PRF-
85285, type II for interior or exterior use over Teslan 
Intermediate coatings. The Teslan "'system utilizes 
carbon in the form of single wall carbon nanotubes 
called ' Buckytubes". The special nature of carbon 
combines with the molecular perfection of buckytubes 
to endow them with exceptionally high material 
properties such as electrical conductivity, strength, 
stiffness, and toughness. 
• Coating provides exceptional barrier 
• Provides cathodic/sacrificial if damaged 
• Forms an barrier to moisture and solvents 

Characteristics 

Color: 

Finish: 

Gloss, 60 Degree: 

Mix Ratio: 

Pot Life (73°): 

Set to Touch (73°): 

Dry Hard (73°): 

Flash Point, °F: 

Sag, mils 

Opacity 

VOC, lb/gal: 

Tesla NanoCootlngo Umltod 
POBox270 

As Specified 

As Specified 

As Specified 

4-parts A : 1- part B 

4-Hr minimum 

4-Hr maximum 

8-Hr maximum 

100 minimum 

4minimum 

0.95 

2.8 maximum 

Recommended Uses 

For use over prepared blasted steel previously 
coated with Teslan Primers 
• locks I Dams • Refineries 
•Ships • Drilling rigs • Docks • Chemical Plants 
•Pipelines • Military Equipment 
• Ideal for application at low temperatures or service at 
high temperatures and/or humidity conditions 
• Fresh and Salt water Immersion service 

Surface Preparation 
Must be clean, dry, oil and grease free and free 
from other surface contamination applied 
within recoat times specified below: 

Recoat 24-96 Hours 

Extended Recoat 4-7 Days 

Coverage Rates 

Desired Spread 

OFT (mils) 
Rate 

Topcoat ,.2, 

ireSLAN.,.. Urethane Topcoat 2-4 350 

Theorhetlcal Coverage 1100/mll 

Allow for overs pray and surface irregularities. 
Application of coating below minimum or above 
maximum recommended dry film thicknesses may 
adversely affect coating performance. 

Massillon. Ohkl 44646 
(Tol) 333().880.5229 
www.teslan~no.~m 

Teslan Topcoat Tech Sheet 



ERDC/CERL TR-11-42 E25 

 

'\"---
TESLAN™ Urethane Topcoat ~ ANTM Revolutionary 

Tto~ 

~ 
Nanocoatlngs for 

Steel Part A JLH-1~20 Base 
PartS TB-1~57 Catalyst 

Product Information (page 2 of 2) 
Mixing Thinning 

For airless spray, air spray, brush or roller thin 

Use an air-driven power mixer and keep 
up to 10% or 3/4 pint (380 ml) per gallon with 

material under constant agitation while 
Teslan Type I Urethane Thinner if temperatures 

mixing. Slowly add 1-part (Part B) into 4-parts 
are below 80"F (27"C). 

(Part A). Adjust mixer speed to break up Surface Temperature lumps and mix until the two components are 
thoroughly blended. Strain through a 35 to 60 Minimum 40•F (10°C) Maximum 100•F (38°C) Maximum. 
mesh (310 to 681 microns) screen before The surface should be dry and at least s•F (3.C) above 

using. Do not use mixed material beyond pot the dew point. 

life limits. Ambient Humidity 
Mlnimum40% Maximum 90% 

Application Equipment 
Air spray 

Gun Fluid Tip Air Cap 
IAtom1zmg Pot 

HoseiD Pressure Pressure 
Devilbiss 3/8 inch 75-90 psi 10-20 psi 
JGAor E 765 or704 (5.2-6.2 (0.7-1.4 
Eauai (9.5 mm) barl barl 

Alrless spray 

Tip Orifice 
Atomizing 

Hose ID Manifold Filter 
Pressure 

0.013"-0.017" 2700-3300 psi 1/4" or 3/8" 60 mesh 

(330-430 microns) (186 -228 bar) (6.4 or 9.5 mm) (250 microns) 

Clean up: Flush and clean all equipment immediately after use with Teslan Type I 
Urethane Thinner 

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Testa NanoCoatlngs Limited warrants only that Its coatings 
represented herein meet the formulation standards of Testa NanoCoatlngs Limited. Technical and application 
Information herein is provided for the purpose of establishing a general profile of the coating and proper coating 
application procedures. As application, environmental and design factors can vary significantly, due care should 
be exercised In the selection and use of the coating. 

Tesla NanoCoatlngs llmll..:l 
POBOX270 
Massillon, Ohio 44846 
(T ol) 3330·880-6226 
www.talaoano.com 

Teslan Topcoat Tech Sheet 
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 Tesla Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLANT" Ure1hane Topcoat Part A 
MSDS Number: JLH-01..()20 
MSDS Date: SEP-09-2008 

SECTION 1- PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number: 

TESLANT" Urethane Topcoat Part A 
Mixture 

Hazard Rating: Hea~h: 1 Fire: 2 Reactivity: 1 

Company Identification: 

Contact: 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 
Trade Name: 
Product Code: 
DOT Hazard Class: 
UN Number. 
Shipping Name: 
Technical Name: 

Additional Information 

Testa NanoCoatings Limited 
1311 20" Street SW 
Massillon, OH 44647 

Todd Hawkins 
(330) 417-3550 
(330)-417-3550 

Paint 

JLH-1-020 

Urethane Coating 

SECTION II-INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent 
(No hazardous ingredients Known at this time.) 

ADDITIONAL INFORMATION 

PPI: 

TSCA 

SECTION 313 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 313 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE $ SYMBOL) 

CAUTION: This product may become a dust nuisance when removed by sanding, abrading or 
sandblasting. Dust masks should be worn during these operations. 

NE: nol established NA =not available NR =not regulated 

THIS PRODUCT DOES NOT CONTAIN POLYCYCLIC ORGANIC MATERIAL SOLVENTS. 

ALL COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

SECTION Ill- PHYSICAL DATA 

Form: 
Appearance/Color: 
Odor: 
Solubility (in water): 

Liquid 
IM1ite 
Mild 
N 

Page 1 of 4 
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 Tesla Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN'w Urethane Topcoat Part A 
MSDS Number: JLH-01-020 
MSDS Date: SEP-09-2008 

pH Value: 
Boiling Range: 
Vapor Pressure (mmHg): 
Melting Point 
Evaporation Rate: 
Vapor Density: 
Partition Coefficient: 
% Volame Weight: 
% Volatile Volume: 
Specific Gravity: 
VOC: 
Molecular Weight 
Heavy Elements (ppm): 

0 
0°F (-17.78'C) 
o@ o• F (-t7.7a•q 
o•F (-17.78' C) 

27.1 2"A> 
40.4% 
1.34133 
.12 

0 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

Flammability aass: 
Flash Range: 

Explosive Range: 

EXTINGUISHING MEDIA: 

IC 
99°F (37.22'C) 
Setaflash 
0% 
0% 

Carbon Dioxide--Dry Chemical-Foam--Water Fog 
Use water for cooling material stored in v icinity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-conta ined breathing apparatus with a full face piece operated in pressure-demand 
or other positive pressure mode. Wear protective clothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ignition source some 
distance from material handling point. Ignition sources inc lude pilot lights, smoking, heaters, 
electric motors, sparks from electrical switches and static discharges. 
CAUTION: Never use cutting torch on empty containers! Residual solvent vapor in empty 
container may explode. Application to hot surfaces requires special precautions. During 
emergency conditions, overexposure to decomposttion products may cause a health 
hazard. Symptoms may not be immediately apparent. Obtain Medical Attention. 

SECTION V- HEALTH HAZARD DATA 

Route Species Exposure and Dose 

PERMISSIBLE EXPOSURE LEVEL: 
Rete r to Section II 
EFFECTS OF OVEREXPOSURE: 
EYES: Can cause redness, irrttation, swell ing and blurred vision. 
SKIN: Prolonged or repeated contact c.an cause moderate irritation, defatting, dermatitis. 
BREATHING: Excessive inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, weakness, fatigue nausea, headache, unconsciousness and even 
asphyxiation. 

Page 2 of 4 
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 Tesla Nanocoatings Limited Materia l Safety Data S heet 
MSDS Name: TESLAN"" Urethane Topcoat Part A 
MSDS Number: JLH-01.020 
MSDS Date: SEP-09-2008 

SWALLOWING: Can cause gastrointestinal irritation,nausea, vomiting and d iarrhea; 
aspiration of material into the lungs can cause chemical pneumonitis w hich can be fatal. 
FIRST A ID: 
EYES: Flush with large amounts of water for 15 minutes. Lift eyelids occasionally, get 
prompt medical attention. 
SKIN: Wash thoroughly with soap and water. remove contaminated clothing promptly; wash 
clothing before reuse. Consult a physidan if initation persists. 
SWALLOIMNG: Since this product may contain materials which can cause lung damage if 
aspirated into the lungs. the decision whether to induce vomiting must be made by a physician 
after careful consideration of all materials ingested. 
INHALATION: Move affected person to fresh air. If breathing is difficult, administer oxygen. If 
breathing has stopped, give artificial respiration. Keep person warm, quiet and get medical 
attention. Consult a physidan. 

SECTION VI · REACTIVITY DATA 

Stability: This product is stable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
Avoid contact with strong oxidizers (e.g. nitric acid) 
CONDITIONS TO AVOID: 
Keep away from heat and open flame. 
HAZARDOUS DECOMPOSITION PRODUCTS: 
May form carbon monoxide and dioxide, various hydrocarbons, etc. 

SECTION VII · SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags, floor absorbent, vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignition source!r-dike area of spill to prevent spreading-- ventilate 
area if indoor!r-pump liquid into salvage tank-remaining I iquid may be taken up with sand, 
floor absorbent or other absorbent material and shoveled into containers-prevent run-off to 
sewers and bodies of water- notify proper authorities as required by local. state and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal, state and local regulations. 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIH TLV ACGIH TLV-C 

RESPIRATORY PROTECTION: 

ACGIH STEL OSHASTEL OSHA PEL 

In outdoor or open areas with unrestricted ventilation approved chemical/mechanical fil ters 
designed to remove a combination of particulates and vapor. 
VENTILATION: 
Provide sufficient ventilation in volume and pattem to keep air contaminant concentration below 
current applicable OHSA permissible exposure limit or ACGIH TL V limit. and volatiles below 
lower explosive limit. Heavy solvent vapors should be removed from the lower levels of area. 
and all ignition sources (non-explosion proof equipment) should be eliminated if flammable 

Page 3 of 4 
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Testa NanoCoatings Limited Material Safety Data Sheet 
MSDS Name: TESLANn' Urethane Topcoat Part A 
MSDS Number: JLH-01-020 
MSDS Date: SEP-09-2008 

mixtures will be encountered. Remove decomposition products formed during welding or flame 
cutting of surfaces coated with this product For baking finishes - vent vapors emitted on 
heating. 
PROTECTIVE GLOVES: 
Wear resistant gloves such as: nitrile rubber 
EYE PROTECTION: 
Chemical splash goggles in compliance with OSHA regulations are advised; however. OSHA 
regulations also permit other types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT: 
Normal protective clothing. Wash contaminated Clothing before reuse. 

SECTION IX- SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Do not drop containers. Avoid heat. sparks, and open flame. Store large quantities only in 
buildings designed to comply with OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust. Do not handle until the manufacturers safety precautions have been read and 
understood. 
OTHER PRECAUTIONS: 
The infonnation accumulated herein is believed to be accurate but is not warranted to be 
whether originating with the company or not. Recipients are advised to confinn in advance of 
need that the infonnation is current, applicable, and suitable to their circumstances. 

SECTION X -ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
PROP 65 (CARCINOGEN): 
PROP 65 (TERATOGEN) 
PROP 65 (BOTH CARCINOGEN AND TERATOGEN): 
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Tesla Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLAN"" Urethane Hardener Part 8 
MSDS Number: TB-1-047 
MSDS Date: SEP-09-2008 

SECTION 1- PRODUCT AND COMPANY INFORMATION 

Product Name: 
CAS Number: 

TESLAWM Urethane Hardener Part 8 
Mixture 

Hazard Rating: Hea~h: 2 Fire: 1 Reactivity: 1 

Company Identification: 

Contact: 
Telephone: 
Emergency Phone (24 Hour): 

Product Class: 
Trade Name: 
Product Code: 
DOT Hazard Class: 
UN Number. 
Shipping Name: 
Technical Name: 

Additional Information 

Testa NanoCoatings Limited 
1311 20" Street SW 
Massillon, OH 44647 

Todd Hawkins 
(330) 417-3550 
(330)-417-3550 

Catalyst 

TB-1-047 

Urethane Isocyanate Hardener 

SECTION II-INGREDIENT AND HAZARD INFORMATION 

Ingredient Name CAS Number Percent 
(No hazardous ingredients Known at this time.) 

ADDITIONAL INFORMATION 

PPI: 

TSCA 

SECTION 313 SUPPLIER NOTIFICATION: THIS PRODUCT MAY CONTAIN TOXIC 
CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SECTION 313 OF 
THE EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT OF 1986 AND 
40 CFR 372 (NOTED BY THE $ SYMBOL) 

CAUTION: This product may become a dust nuisance when removed by sanding, abrading or 
sandblasting. Dust masks should be worn during these operations. 

NE : nol established NA =not available NR =not regulated 

THIS PRODUCT DOES NOT CONTAIN POLYCYCLIC ORGANIC MATERIAL SOLVENTS. 

ALL COMPONENTS OF THIS MIXTURE ARE LISTED ON THE TSCA INVENTORY. 

SECTION Ill- PHYSICAL DATA 

Form: 
Appearance/Color: 
Odor: 
Solubility (in water): 

Liquid 
Clear 
Solvent 
N 

Page 1 of 4 
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Tes la Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESLANT'·' Urethane Hardener Part B 
MSDS Number: TB-1-047 
MSDS Date: SEP-09-2008 

pH Value: 
Boiling Range: 
Vapor Pressure (mm Hg): 
Melting Point: 
Evaporation Rate: 
Vapor Density: 
Partition Coefficient: 
% Volatile Weight: 
% Volatile Volume: 
Specific Gravity: 
VOC: 
Molecular Weight 
Heavy Elements (ppm): 

N/A 
220"F 104.44•C) 
15 @ ss• F 20"C) 
N/A 
Unavailable 
Heavier than air 

11% 
11% 
1.12777 
1 
500 
0 

SECTION IV- FIRE AND EXPLOSION HAZARD DATA 

Flammability aass: 
Flash Range: 

Explosive Range: 

EXTINGUISHING MEDIA: 

II 
135°F (57.22. C) 
Setaflash 
1% 
7% 

Carbon Dioxide- Dry Chemical-Foam--Water Fog 
Use water for coo ling material stored in vic inity of fire. 
SPECIAL FIREFIGHTING PROCEDURES: 
Use self-conta ined breathing apparatus with a full facepiece operated in pressure-demand 
or other positive pressure mode. Wear protective clothing. 
UNUSUAL FIRE & EXPLOSION HAZARDS: 
Vapors are heavier than air and may travel along the ground to an ignit ion source some 
d istance from materia l hand ling point. Ignition sources include pilot lights, smoking, heaters, 
electric motors, sparks from electrical switches and stat ic discharges, 
CAUTION: Never use cutting torch on empty containers ! Residual solvent vapor in empty 
conta iner may explode. Application to hot surfaces requires special precautions. During 
emergency conditions, overexposure to decomposition products may cause a health 
hazard. Symptoms may not be immediately apparent. Obtain Medical Attention. 

SECTION V - HEALTH HAZARD DATA 

Route Species Exposure and Dose 

PERMISSIBLE EXPOSURE LEVEL: 
Refer to Section II 
EFFECTS OF OVEREXPOSURE: 
EYES: Can cause redness, irritation, swell ing and blurred vis ion. 
SKIN: Prolonged or repeated contact can cause moderate irritation, defatting , dermatitis. 
BREATH lNG: Excessive inhalation of vapors and/or spray mist can cause respiratory 
irritation, dizziness, w eakness, fatigue nausea, headache, unconsciousness and even 
asphyxiat ion. 

Page 2 of 4 
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Testa Nanocoatings Limited Material Safety Data Sheet 
MSDS Name: TESlAN'" Urethane Hardener Part B 
MSDS Number: TB-1 -047 
MSDS Date: SEP-09-2008 

SWALLOWING: Can cause gastrointestinal irritation,nausea, vomiting and diarrhea; 
aspiration of material into the lungs can cause chemica l pneumonitis which can be fatal. 
FIRST AID: 
EYES: Flush with large amounts of water for 15 minutes. Lift eyelids occasionally, get 
prompt medical attention. 
SKIN: Wash thoroughly with soap and wate r, remove contaminated clothing promptly; wash 
clothing before reuse. Consult a physician if irritation persists. 
SWALLOWING: DO NOT induce vomiting! Keep person warm, quiet and get medical attention. 
Aspiration of materia l into the lungs due to vomiting can cause chemical pneumonitis which 
can be fatal. Drink 1-2 glasses of water to dilute. 
INHAlATION: Move affected person to fresh air. If breathing is difficult, administer oxygen. If 
breathing has stopped, give artificial respiration. Keep person warm, quiet, and get medical 
attention. Ccnsult a physician. 

SECTION VI- REACTIVITY DATA 

Stability: This product is slable 
Hazardous Polymerization: Hazardous polymerization will not occur 
INCOMPATIBILITY : 
Avoid contact with strong oxidizers ( e.g. nitric acid) 
CONDITIONS TO AVOID: 
Keep away from heat and open flame. 
HAZARDOUS DECOMPOSITION PRODUCTS: 
May form carbon monoxide and dioxide. various hydrocarbons, etc. 

SECTION VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED SMALL SPILL: 
Absorb liquid with rags, floor absorbent. vermiculite or other absorbent material and transfer to 
hood. 
LARGE SPILL: Eliminate all ignition sources-dike area of spill to prevent spreading-ventilate 
area if indoors-pump liquid into salvage tank- remaining liquid may be taken up with sand, 
ftoor absorbent or other absorbent material and shoveled into containers-prevent run-off to 
sewers and bodies of water-notify proper authorities as required by local. slate and federal 
regulations. 
WASTE DISPOSAL METHOD: 
Dispose of in accordance with federal, slate and local regulations. 

SECTION VIII- SPEaAL PROTECTION INFORMATION 

Occupational Exposure Limits 
ACGIH TLV ACGIH TLV-C 

RESPIRATORY PROTECTION: 

ACGIHSTEL OSHASTEL OSHA PEL 

If workplace exposure limits are exceeded for any component (see Section II for hazardous 
components and exposure limits) a Nl SOSH/OSHA approved respirator for components listed is 
recommended. 
VENTILATION: 
Sufficient ventilation in volume and pattern. should be provided to keep air contamination below 
current applicable OHSA permissible exposure limit or ACGIH TLV limit. 
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Tes la Nanocoatings Li mited Material Safety Data Sheet 
MSDS Name: TESLAN"' Urethane Hardener Part B 
MSDS Number: TB-1-047 
MSDS Date: SEP-09-2008 

PROTECTIVE GLOVES: 
Wear resistant gloves such as: nitrile rubber 
EYE PROTECTION: 
Chemical splash goggles in compliance with OSHA regulations are advised; however. OSHA 
regulations also permit o1her types of safety glasses. ( Consult your safety equipment supplier) 
OTHER PROTECTIVE EQUIPMENT: 
Appropriate impervious dothing Is recommended if prolonged or repeated contact is likely. 

SECTION IX- SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDUNG AND STORING: 
Do not drop containers. Avoid heat, sparks. and open name. Store large quantities only in 
buildings designed to comply wi1h OSHA 1910.106. Never use pressure to empty. Avoid breath­
ing sanding dust. Do not handle until the manufacturers safety precautions have been read and 
understood. 
OTHER PRECAUTIONS: 
The infonnation accumulated herein is believed to be accurate but is not warranted to be 
whe1her originating wi1h the company cr not Recipients are advised to confirm in advance of 
need that 1he infonnatlon is current. applicable, and suitable to their circumstances. 

SECTION X- ADDITIONAL REGULATORY INFORMATION 

SARA TITLE Ill SECTION 313: 
PROP 65 (CARCINOGEN): 
PROP 65 (TERATOGEN) 
PROP 65 (BOTH CARCINOGEN AND TERATOGEN) : 

Pa.ge 4 of 4 
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Product Oata Sheet 
Edllion 8.2003 
Identification no 431 
Sikaflex·1 a 

-­....... - --_., ...,. __ _ 
Sikaflex®-1 a -... ._. ,. .. _ ............ ... _ - --· ·--One part polyurethane, 
elastomeric sealant/adhesive 

.. .,.. 
.-:.. 

--- _, .__,... ---­
---~-·· ~ ......... _.,_,_ -· 

Description 

Advantages 

Silt3flex·1a i"f a premium-grade. high·perlc::tnW~ce.. m~ure-cured. 1·CO"npcneoc, pdyJrett~ane-based, noo· 
sag ~astcrneric sealant Meets Feder~ spe<::illc::etiOO TT·S.00230C. Twe II, Class A Meets ASTM C·920, 
T~ S, Grade NS, Class 25, use T, NT, 0 , M, G, I; Canadian slandard CA~GSB 19.13-M87. 

• Designed for aJI twfi of jcints ~ere maximum depth d sealenl wilt not exceed y, in, 
• Excellent fa small jdnts and fillets, windows, doer frames, reglets, flashing, and many constructicn 

acllesiYe applicetioos. 
• Suitable for vert icel and haizontel jcints.: readily placeable at 400f. 
• Has many appl•catlons as en daslic adhe~ between materials with dissrntl&r coefficients d expan'Sicn. 
• Submeroed CCI'Idi1ions. such as canal and reservcir j<*U'S, 
• Eli1Y'IInates ll"ne. effort, and equipment for tmlng.. filing cartridges. pre-heatM\g or th.&w'Jng. and Cleaning or 

equipment 
• Fast tack·free and ftnal cure lines. 
• High etastled:y . w res 10 a tcugh, durable. nelOble «nslstency'Mth exe~coal cut end teeH estscance. 
• Stress rel~tion 
• Excellent acllesk:ln ·bends to most eonslructi«< materials v.ithoot a primer. 
• ExceUcnt cesistanoe toe.ging. weathering.. 
• PrOJM In tough ctlmates wound the wt:tld. 
• USOA-aPI)I'(.IW)d. 
• Odc:ttess, nono.tteinilg. 
• J et fuel resistant, 
• NSF·apprc:Ned fa pctable water ccntact 
• Utdhane-ba!oed; sugges:ted by EPA fa redoo reduo6on. 
• Palntable with water-. ell- and rubber-based paints. 
• Capable 0( t2S% jc::tnt movement 

Typical Data (Marerlat and curing conditions@ 73'F (2J•cJ and 50% R..HJ 

Stlelf l.lfo 10.3 n. oz. cartridges: 15 fT'ICI\ths In ongrtal unq:aened packaging 
20 n. oz. unJ.pec saus-oes 15 mooths In original unQ>ened pact<~g 
5 gal pail 9 months n ai~al unq:>ened packaQing 
SS gal, pail 9 months in aiginal uncpened peckaging 

Storage Condlllons stcre Bl •o•-ss"F (4•-35'C) Condition matewilil to ss•-7s•F befa e using. 

Col o r s White, cd onial while, aluminum r;,ay. limestme, blac.k.. dark brooze, cs.pitol 
tan. Special ~chitecturaJ cot«s oo reQUest 

Application Tt mperacure 4(1" to 100"F. Sealant shculd be lnstaled when Jont Is at mldor8flge- o1 
its anclc:tpatecJ m<:M!MenL 

Service Range 

Curtng Rate 

-40° to 1 70~F 

Tack· free time 
TaCk·fi'ee to touch 
Final cure 

Tear Sirength tASTM 0 ·624) 50 lb,An, 

4 hours (TT -&00230C) 
3 hOJrs 
4to7 da~ 

Shore A Hardl\ess (ASTM 0 -2240) 21 d#tf 40±5 

Tensile Propertles (ASTM 041 2) 
21 dey Tensile Stress 

EloogetiO"' at Ekeak 
ModulUs of Elosllclty 

200 psi (1.37MPa) 
500% 
35 psi (0.24 MPa) 
60 psi (0.41 MPO) 
85 psi (0 .59 MPa) 

M htSI(M) In Poet (TT .S.002~C, ASTM C 7941 
SUbstcate Peei S rength Adhesim loss 
Concrete 20 lb. ~ 
.Aiurrinum 20 I b. 0% 
Glass 20 1b. 0% 

Weathering Res:istMce E.xc·eflent 

Chemical Rtslstanct GOIXI resistance to water. diMed acids. and diiute<l atkaAnes. C01su11 Tec:hnlca1 
~flioe fa specif'tc data, 
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Coventge 

Packaging 

How to Use 

10.3 fl oz. c.nridge seeds 12.4 lineal ft d 
112 "X 1/4 in. jcint 20 fl. oz. uni·pac sausage 
seals 24 lineal ft. d 112 x t/4 in. jolll 

Ois.posabkl 10.3 fl. oz .. masture-prod 
composite c-artridges, 24,/cS$e; and uni-pac: 
sausage~. 20 fl. oz., 20/c.arton. 

Linear Feet of Sealant per Gallon 
Oopth 

lnchts y. y, ~ 1 1·Y. 
y. 30M 
y, 154.0 77.0 

14 102.7 51.3 34.2 -

HI 

Surface Preparation Clean all .surfaces. Joint wslls muse be 
sound. clean, dry. fros-t·free, and rree of 01t 
and g.ret~-se, Cumg canpOJnd residUes and 
any other foreign matter musl be thor· 

1 

1Y. 

1)\ 

77.0 38.5 

61.6 30.8 

51.3 25.7 

25.7 19.3 

20.5 15.• 12.3 

17 1 12.8 10.3 8.6 

OJ"'Iy rernoo.-ed. Install bmd breaker tape a baekef rod lo prevent bend at base of jcinl. 

Priming Prin*lg is net usualtj necessary. MosS substrates on~ f~re priming 1f testing lndlcales a need a 
where sealant will be subjected to wate~ inrnersim after cure. 

Appllcettlon 

LlmllatlortS 

Caution 

lrrltanl 

Combustlblt 

First Aid 

Ctean Up 

Consul Sikaflex Primer Technical Data Sheet ex Ted'lnlcal Sef'Ace fOf ldditlooallinfamaboo on priming. 

Reccmmended applleahcn tetrl>eratures: -40"·100"F. Fo- c<:ld we3ther •PP*Ic811cn. ccnditlcn units at 
apPfOldmately 7rt'F; rm101e priortousing. 
For beit performance. Slka11ex·ta should be gunned into }Oim wt'len fc:mt sk:C is at m1<:J.I)Oilt d its deSign eo 
expansion an<J contraction. 
Pface noul&of gun intobatan d the joint and fJI entire joint. Keql the nozzle in the sealant, continue on with 
a ste-ady flo.v of sealant preceding lh.e nozzle to 8\'Cid air ft'ltrapment.. 
Avdd o.oerl~ d sealant to efimlnate entrapment of air Toot as required. J<*11 dimension s~ld 
ato.v for 1/4 inch minimJm and 112 inch ma;cimum thickness fa- sealant. Proper design is 2:1 >Mdlh to 
depth ratiO, 

For use n hcxlzontal Jdnts In vatffe areas, the abSOlute mlnir'num dePth d U'le sealw ts i/2 n. aM 
closed cell bac'ker rod is rec:crnnlEnded. Tod u necessary, dry a with clean water. 

• AIIOH 1·week cure 11 sundcvd conditions Vo'tlen u.sin.g Sika11ex·1a In total water immersion $/lua~ 
tioni end prior to painting, 

• When overeoet!ng 1Mth water, cil and rubber based paints, canpatiblh1y and aclleSion testilg is essen1fal. 
• AYOid exposure to high tevets of ctlkrine. {Maximum cmtinuous level is 5 ppm of chlaine.) 
• Maxlmsm deptn d seelant must not exceed 112 ln., mln~m dePth ($ 1/4 1n. 
• Maxlrrom expans.lc:n and cmtracbOn should net exceed 25% <1 average Jdnt wdh. 
• Oo not cure in the pre-sence of curir'lg sticc:ne seelif'lt.s, 
• Avoid contact wih alcchd and oth« solveni cleaners during cure. 
• OoDot apply when molsture-vapor·transmlts!Ctl cond:tfoo exists from the substrate as thls can cause 

bubbling -Mthin the sealant. 
• Some minimal sutfaee skinning <1 product may be present In bulk paekagftlg (pails, drums) with In ll's 

shdf life. Cut tnd disc:ard cured materiel to expose the uncured procsuet that stil mey be used, 
• Use opened cartridges end uni-pac sausages the same day. 
• When ao~no sealant. aYdd a.r-entrapmenL 
• Since system ts moisture-cured, pttmlt $Ufncfent ecpos.ure toalr. 
• White color tendS to yeJio.v stlghUy when e:<posed 10 uttalAd« ntys. 
• Ugh• cctcts Clfl ye!J~ slighUy If exposed to direc-t gas fired healing elements prior to rcrmetia'l d 

initial s$1•n. 
• The utiYnate pertcxm:ance d Slkaflt'lt· 1a depends on QOOd j o.nt desigo~ and proper appticatk:n with 

joint surfacM prapecty prepared. 
• The depth of nefanl in hcrizMtal j(in1s subject to traffic is 1/2 in. 
• Do nd tocf wlih deteraent or seep solu1lc:ns. 

,6o,.oid $kin .,.d V'}e ~,.•ct. Ua• of NIOSH •WOo'«! org~lc vt~por '*"Pi~tof. n f• •nd cl'l•miul-rui•tJnt glov.s 
rncmrnendld R•~• cont:.mlntled dOihiog •nd lhoe•, 

h eue ot akSn com.«. wnlt ltloroi'Sihly with soap •nd watet, For ~ conUicl, lluU. lmmechtely wflh pleR;ty or w•tet 
b at least tS minU1es~ contact physici1n, Wash clothing be fore ro-use, Dis.c:.d cor«amina.tad sltoes. 

Uncured material can be rem<W9d ~approved $01\o'IH'It. Cured mtterltl c.-. oMy be removed me.chaniC~fy. For 
$pihge, collect, 1b$otb. and <lspow of in •ccordlnc.e -Mih cun911t, •pplic1ble foe~, s!lllt, 1nd t.clwal reguhations.. 
~(0tflAto1EII:TC.I(ILTCLOSEO i\EEPOVT Of A£A.CH OF <:Ht.OAEH 
tiOl '0~ M£Rr.oo. CONWMF'TION r.:,rt t~DJSM~LISf.!ONLV 

CC!JSl&IMAl£BI% WEirQAiA%!EQf9R to!P3'EttFOpM&t)N 
Sik~rl¥!'~1Stf'IS~fll!'~)'MI'·(lllfl(fc~(lflf'I>I~IOI>$11'$_,~ ~olltJ~$.,...,t(I~E(tl'll!l«fnUO'WQ!tiJIS'()fllll$0.#er'lt 

~-d8t.&mHI:•Iu~Mdr~Y'!Itrt05h!-1f,f~U$ei'Oit~~~IMllii)IOf~CC~!M~W.....,._,&UIIMI.~.~fsSC'!or~ 

~tbe,lfloi6Citlltnt~~«r.pt~«<Otpt,OQt.CtfO'JCij,61 .. oflaWor~tofi!OOI 

NO OTHER WAAAAtt I £S EXP~ES$0R t.IPL £0 StVU API'LYJfCLUONG N1 'r ~P.AHlY MMEAOVNfJBUT YOA' ,trN£$SFOf:t A 
~AAl(:Ul.M PURPOse SMSH..U.HOT BE L IIIEt.f UNDE«'\.ANYLCC.AL no£ OR 'f f"OP SPECIAL OR COkSf()J£NTW. C».'-'AGES 

1-8to -t:J;S.SIKA NATIONW:OI 
Rltgfon•l lnlcwmltfon 11nd S les Centers . For l:t!tlontion olyor1 ne1ru1 Slkt s•ln oi'IC>I, conlactyour ~onll centtr, 

Slk.t; Corpou llon Sikl. C1nJ1d.a Inc.. Sikll Mltxlcau S.A- d e C.V. 
201 Poeto Avenue i&t Delmw A~\lt Catrftetlllbfe Ct1eyt Km. 8.$ 
lYttdl'l.lrSI. NJ 07071 Polt\le Cltirt Conegf6oiL O._reltUO 
Phont: 800·933-74<52 Quebec M9R4A9 C.P. 7Ul<l A.P, 13& 
Fax; 2Ct!-93).l225 Ptlone: 5t4·6~1·2$ !0 Phone: 62 42 25 0122 

F'lll: $14·6,....2792 flit" 5242 2$0537 
O ... l .. c.nt'""'•"~,.,_t lpoi""''IFWM11UIISO'OOOt,fiiTtU1fOS ..... Mt~F·Wt~.-....etr! JII.-,M1.54oo .. ~S,..'-!F•"•t 

SIU alldS4talln 11e ,.....AI,C'll 
•adtii'OI!<t t.U!tll II USA "-ffl~ii'IU~ 
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MATERIAL S AFET Y DATA S HEET 

Sikaflex® 1A (All Colors) 

~ 

~ lTV 

~DO~AO ........ [ ~ 

1. Product And Company Identification 

Suee!i.,.. Manufacturfl( 
Sika Corporation Sika Corporation 
201 Polito Ave 201 Polito Ave 
Lyndhl.I"St, NJ 07071 Lyndhurst, NJ 07071 

Company Contact: EHS Department Cortl>any Contact: EHS Department 
Telephone Number: 201-933-8800 Telephone No.n~ber: 201-933-8800 
FAX Number: 201-933-9379 FAX Number: 201-933-9379 
Web Site: www.sikausa.com Web Site: www.sikausa.com 

Suee!i.,.. Erner!J!!n!El£ Contacts & Phone No.n~ber Manufg~urer Emerf:i!!nc~ Contacts & Phone Number 
CHEMTREC: 800-424-9300 CHEMTREC: 800-424-9300 
INTERNATIONAL: 703-527-3887 INTERNATIONAL: 703-527-3887 

Issue Date: 0810912007 

Product Name: Sikaflex® 1A (All Colors) 
CAS Number: Not Established 
Chemical Family: Polyurethane 
MSDS Number: 4016 
Product Code : 0431543 

2 .. ComposhiorYJnformatl on On Ingredients 

Ingredient CAS PeKenta 
Nome Number TOiaiWe<g,l 

POlYISOCYAI<ATE PREPOlYMER Trade Secret 

XYLENE (MIXED ISOMERS) t331).21).7 < 4 

3. Hazards Identification 

!a:e Hazards 
Causes eye Irritation. 

Skin Hazards 
May cause skln irrilation. Prolonged and/or repeated skln contact may cause an allergic reaction/sensitization. 

Ingestion Hazards 
May be harmful if swallowed. 

lobilliiisuJ l::hla[sj§ 
May cause nose, throat, and lung inritation. May cause an allergic respiratory reaction I sensitizalion after 
prolonged or repeated contact Reports have associated repeated and prolonged exposure to som e of the 

Page 1 of5 
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MATERIAL SAFETY DATA 

Sikaflex® 1A (All Colors) 

3. Hazards Identification - Continued 

Inhalation Hazards - Continued 

SHEET 

chemicals in this product with permanent brain, liver, kidney, and Central 1-.Jervous System damage. 
and dizziness may result. 

4. First Aid Measures 

~ 

Headaches 

In case of contact, hold eyelids apart and immediately flush eyes with plenty of tepid water for at least 15 minutes. 
Get medical attention immediately if irritation develops and persists. 

Skin 
In case of contact, immediately flush skin with soap and plenty of tepid water for at least 15 minutes. Get medical 
attention immediately if irritation (redness, rash, blistering) develops and J:Ersists. 

Ingestion 
If vict im is fully conscious do not induce vomiting, give one or two cups of water or milk to drink. Call a physician 
or a poison control center immediately. 

Inhalation 
Remove to fresh air. If not breathing, give artificial respiration, seek medical attention. 

5. Fire Fighting Measures 

Flash Point: N/A °F 
Flash Point Method: Solid per ASTM D4359 
Autoignition Point: N/AV °F 
Lower Explosive limit: N/AV 
Upper Explosive limit: N/AV 

Fire And Exelosion Hazards 
During a fire, irritating and/or toxic gases and aerosols from the decomposition/combustion products may be 
present 

Extinguishing Media 
In case of fire, use water spray (fog) foam, dry chemical, or C02. 

Fire Fighting Instructions 
In the event of a fire, fi refighters should wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with a full facepiece operated in the pressure demand or other positive pressure mode. 

6. Accidental Release Measures 

Avoid release to the environment. Use appropriate Personal Protective Equipment (PPE). Contain spill and collect with 
absorbent material and transfer into suitable containers. Do not flush to sewer or allow to enter waterways. Ventilate 
enclosed area. 

7. Handling And Storage 

Handling And Storage Precautions 
Keep out of reach of children. Store in a cool, dry, well ventilated area. Keep containers tightly closed. 

Handling Precautions 
Do not smoke. Use only in well ventilated areas. Condition to 65-85F before using. Use only with ventilation 
sufficient to reduce potential exposures (a ir borne levels of dust, fumes, vapors, etc.) to below recommended 
exposure limits. 

Storage Precautions 
Do not store near excessive heat. Store in tightly closed containers and protect from moisture and foreign 

Page2of5 
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MATERIAL SAFETY DATA SHEET 

Sikaflex® 1A (All Colors) 

7. Handling And Storage - Continued 

storage Precautions - Continued 
material. Ideal storage temperature is less than 75F. If maximum storage temperature is exceeded, material may 
prematurely polymerize without hazard. 

Work1Hl£9ienic Practices 
Wash thoroughly with soap and water after handling. 

8. Exposure Controls/Personal Protection 

Engineering Controls 
Use of a system of local and/or general exhaust is recommended to keep employee below applicable exposure 
limits. Refer to the current edition of "Industrial Ventilation: A Manual of Recommended Practice" published by 
the American Conference of Governmental Industrial Hygienists for information on the design, installation, use, 
and maintenance of exhaust systems. 

E)!e/Face Protection 
Safety glasses with side shields or goggles. 

Skin Protection 
Chemical-resistant gloves. Lab coat or other work clothing to prevent skin exposure (Long sleeve shirt and long 
pants). Launder before reuse. 

Res(!irato!:)! Protection 
A respirator protection program that meets 29 CFR 1910.134 requirement must be followed whenever workplace 
conditions warrant a respirator's use. In areas where the Permissible Exposure Limits are exceeded, use a 
properly fitted NIOSH-approved respirator. 

Other/General Protection 
Wash thoroughly after handling. 

lngredient(s} - Ex(!2sure Limits 
XYLENE (MIXED ISOMERS) 

ACGIH TLV-STEL 150 ppm 
ACGIH TLV-TWA 100 ppm 
OSHA PEL-TWA 100 ppm 

9. Physical And Chemical Properties 

A(!(!earance 
Paste (solid) in various colors 

Odor 
Aromatic odor 

Chemical Type: Mixture 
Physical State: Solid 
Melting Point: N/AV °F 
Boiling Point: N/AV °F 
Specific Gravity: 1.4 grams/cm3 
Percent VOCs: < 4% 
Packing Density: 11.5- 12.0 pounds/gallon 
Vapor Pressure: N/AV 
Vapor Density: > Air 
Solubility: N/AV 
Evaporation Rate: Slower than ether 
VOC Content: < 40 grams / liter (EPA Method 24) 

Page3 of5 
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MATERIAL SAFETY DATA 

Sikaflex® 1A (All Colors) 

10. stability And Reactivity 

Stability: Stable 
Hazardous Polymerization: Will not occur 

Conditions To Avoid (Stabi lirt} 
Open flame 

lncom(!atible Materials 
Water, Alcohol, Amines 

Hazardous Decom(!osition Products 
Carbon Dioxide, Carbon Monoxide, and Oxides of Nitrogen, Smoke, Fumes 

Conditions To Avoid (Poll£merizationl 
None known 

11. Toxicological Information 

Conditions Aggravated Bl£ Ex(!osure 
Eye disease, skin disorders and allergies, chronic respiratory conditions. 

12. Ecological Information 

No Data Available ... 

13. Disposal Considerations 

SHEET 

Dispose in accordance with applicable federa l, state and local government regulations. Waste generators must 
determine whether a discarded material is classified as a hazardous waste. USEPA guidelines for the classification 
determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must consult state and local hazardous 
waste regulations to ensure complete and accurate classification. 

14. Transport Information 

Pro(!er Shi(!(!ing Name 
Not regulated by the USDOT. 

15. Regulatory Information 

U.S. R~ulatorl£ Information 
All ingredients of this product are listed or are excluded from listing under :he u.s. Toxic Substances Control Act 
(TSCA) Chemical Substance Inventory. 

SARA Hazard Classes 
Acute Health Hazard 
Chronic Health Hazard 

SARA Title Ill -Section 313 SU(!(!Iier Notification 
This product contains the following toxic chemicals that are subject to the reporting requirements of section 313 of 
the Emergency Planning and Community Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372. 

XYLENE (MIXED ISOMERS) (1330-20-7) <4% 

This information must be included on all MSDSs that are copied and distributed for this material. 

lngredient(sl - U.S. Regulato[l£ Information 
XYLENE (MIXED ISOMERS) 

SARA Title Ill - Section 313 Form "R"fTRI Reportable Chemical 
SARA- Acute Health Hazard 
SARA- Chronic Health Hazard 
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MATERIAL SAFETY DATA SHEET 

Sikaflex® 1A {All Colors) 

15. Regulatory Information - Continued 

lngredient(s) - U.S. Regulatory Information - Continued 
SARA - Fire Hazard 

lngredient(s) - State Regulations 
XYLENE (MIXED ISOMERS) 

New Jersey - Workplace Hazard 
New Jersey - Environmental Hazard 
New Jersey - Special Hazard 
Pennsylvania- Workplace Hazard 
Pennsylvania - Environmental Hazard 
Massachusetts - Hazardous Substance 
New York City- Hazardous Substance 

16. Other Information 

HMIS Rating 
Health: •2 
Fire: 1 
Reactivity: 0 
PPE: C 

Revision/Prell:!!rer Information 
MSDS Preparer: EHS Department 
MSDS Preparer Phone Number: 201 933 8800 
This MSDS Supercedes A Previous MSDS Dated: 12/11/2006 

Disclaimer 

The information contained in this Material Safety Data Sheet applies only to the actual Sika Corporation ("Sika") 
product identified and described herein. This information is not intended to address, nor does it address the use 
or application of the identified Sika product in combination with any other material, product or process. All of the 
information set forth herein is based on technical data regarding the identified product that Sika believes to be 
reliable as of the date hereof. Prior to each use of any Sika product, the user must always read and follow the 
warnings and instructions on the product's current Technical Data Sheet, product label and Material Safety Data 
Sheet for each Sika product, which are available at web site and/or telephone number listed in Section 1 of this 
MSDS. 

SIKA MAKES NO WARRANT IES EXPRESS OR IMPLIED AND ASSUMES NO LIABILITY ARISING FROM THIS 
INFORMATION OR ITS USE. SIKA SHALL NOT BE LIABLE UNDER ANY LEGAL THEORY FOR SPECIAL OR 
CONSEQUENT IAL DAMAGES AND SHALL NOT BE RESPONSIBLE FOR THE USE OF THIS PRODUCT IN A 
MANNER TO INFRINGE ON ANY PATENT OR ANY OTHER INTELLECTUAL PROPERTY RIGHTS HELD BY 
OTHERS. 

Al l sales of Sika products are subject to its current terms and conditions of sale available at www.sikacorp.com or 
201 -933-8800. 

Sika Corporation 
,. 
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10/ 16/2008 10:05 FAX 2516947993 Mobile Abra s i ves @003/003 

DEPARTMENT OF THE NAVY 
NAVAL AI!A SYS'T!MS ~ 
~1 .vFERGON DAVIS HWY 
ARLJNaroN VA ~110 ·. 

IN RiiPlV REf'EA TO 

Mobile Abrasives 
Attn: Mr. E. Serda 
Pinto Island 
400 Dunlop Drive 
P.o. Box 1156 
Mobile, AL 36633-1156 ~ 

Dear Sir: 

4123 
Ser 03R42/S09 . 

. OCT 3 0 1996 . . 

We are in receipt ·of your lett~r of 10 September 1996 advisinq 

use that your company C1ark Sand company, ·Inc. ·has sold. all of 

ita assets relatinq to its op.erat.iona in ~c;>l:>ile, Al.abama to 

Mobile Abrasives former1y :lcnown as '"!'aioont Abrasives". 

Therefore, effective the date of this letter, qualification 

approval for your MIL-A-22262A(SH)/Amendment-2 "Black Blast" 

abrasive blasting media is hereby transferred to the product 

no~ owned and manufactured by Mobile Abrasives, Pinto Island, 400 

Dunlap Drive, Mobile, Alabama. By your letter, your firm ~ 

certifies that the product to be manufactured by Mobile Abrasives 

will be manufactured under the same conditions as originally 

qualified~, i.e. same processes, materials, manufacturers 

desiqnation and at ~he same manufacturing plant. The product 

tr~nsferred under this letter is still subject to the conditions· 

prLnted on the revers~ side of this paqe. 

QPL-22262 is be modified to reflect this change. 

Any questions regarding this matter should be directed to 

Joann Starks at (703) 602-9137, Ext. 123. 

Copy to: 
NMQAO 
GSA 
DCMC, Birmingham 

SJ'feTA . -...A..­

~A. 
ENGINEERING STANDARDS DIVISION 
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10/ 16/ 200 8 10 :04 FAX 251694 7993 Mobi le Abrasives 1410 02/0 03 
/ ' 

DEPARTMENT OF THE NAVY 
NAVAL SEA SYSTEMS COMMAND 

2531' JEffERSON DAVIS HWY 
ARLINGTON VA 22242·5180 

clark sand Company, Inc. 
Attn: Edward Serda 
P.O. BOX 4267 
Pensacola, FL 32507 

Dear Mr. Serda: 

412 3 IN REPLY II~ TO 

03R42/34 

JAN 2 6 1996 

We are in receipt of the qualification test results conducted on 

your "Black Blast11 abrasive. The results were forwarded to this 

Co~and by the Defense contract Management Area operations, 

DCMAO, Birmingham. Repo~t Number MS-05489, which shows results 

of qualification testing conducted at Savannah Laboratories & 

Environmental services, tnc., indicates that your product 

conforms to the test requirements of MIL-A-22262B(SH) and 

Amendment-1. 

.. ,.·' 

we are also in receipt of a toxicity assessment of your 11Black 

Blast" abrasive from the Navy Environmental Health Center, 

(NEHC), enclosure (~). Based on NEHC's letter report 6270 1 Ser 

IHDrej/03553 , 23 January 1996, your abrasive can be safely used 

for its intended purpose, provided precautions outlined in 

enclosure (1) are strictly followed. Clark Sand must notify 

users about this product and all of the precautions that are 

noted in NEBC's report. Navy and other users ot this product 

must adhere to the latest revisions of OPNAVINSTs 4110.2; 5100.23 

and 5100~19. · 

Effective the date of this letter, qualification appr oval i s 

granted to your "Dlack Blast" abrasive to be manur actured at your 

plant located at 400 Dunlap Dri ve, Pinto Island~ Mobi l e, AL 

36652. This approval is subject to the conditions printed on t he 

reverse side of the page. Your product will appear on the next 

issue of QPL-22262 as shown below: 

GOVERNMENT MANUFACTURER'S 
DESIGNATION DESIGNATION 

Black Blast 

TEST OR 
QUALIFICATION MANUFACTURER'S 

REFERENCE NAME & ADDRESS 

Savannah Lab. 
Rpt. MS-05489, 
NEHC Ltr Rpt. 
6270, ser 
IHDrej/03553 

Clark Sand Co., I nc. 
P.O. Box 4267 
Pensacola, FL 

32507 
Plant: 
400 Dunlap Drive 
Pinto Island 
Mobile, AL 36652 
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 O~Minerals Inc. 

Material Safety Data Sheet 
SI1CI10Nl-Pil.ODIJC1'IDENTIF1CATION II USE: 
BUckBJ.st 

Cllli!l'nC.U. NAMEANDSYl'IO!f'i'MS: CrusheiCoal Slag 

MSDIS' NO 358-3 

M\NUFACI'IJRERAND SUPPUER: 
Opta MineJ'als 
401 Parkside Dii.ve 
Watetdowll, OntaJ:io 
LOR2HO 
'Iltl: SOS<i89-<S661 
EtneJ'gency: SOS-689~61, Ext: 222 

MA:IEJUAL IDENTIFICATION .1\ND VS'E 

Your one SfJUrce 

This ~IW.is a.shin.y, black, granular agg:regat.e for1JSE as a blasting m.dia. This productcontaiJis no 1iEie c:rystalliM silica. Note: 
This MSDS c:owrsll'Wl.y products aM. iMi.Yidul physic.ll and cl'emic.al properties will vary. Consultindiviiu.al ~chnical Da.ta. 

Sheet's for specifics. 

SECDONl - HA.ZA.JlJXJOS JNGR;IWF!'fiS 
ne a~~ elerrent corrp:Qtion of ads ma.~rW is as follows: 
ingJedio>1S Ch<aaicalf"""'h 1j>pioal% CAS 0 

Siliccm Diol\iie (10tal) 
AlllminllmOxide 
lion Oxide 

by weight 
Si02 (10W) 
AL,O, 
Fe,o~ 

c.o 
MgO 

= , 

~6.5 

-22.5 
-190 
-5.5 
-10 
-10 

Calcium Oxide 
Magnesil.tmO:Ude 
Thallium Dbxide 
Ceystalmle Silica Si02 ( ccystallir\e) <0.1 

60616-8~ 

1344-28-1 
130;>-31-1 
1305-18-8 
130;>-48-4 
1346~1-1 
1480&<;0.1 

SECIION ~-PHYSICAL D.UA 
APPEARANCE: 
ODOUR: 
SOLUBILITY INWATER (%): 
MELTING PO INT. 
pH: 

Solid, <a~. gular gRJ~.Wes. Shiny b13ck colow. 
No appu:cia.ble odour. 
I JISOluble. 
Not available. 
Not available. 
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Jo'LAMMAiliLIT\': 
EX1'1N(aJ(SHIN(; MEDIA: 
SPECIAl, FIRE FI.G BTmG PROCEDURES: 
UNUSUA L FIRE/EXI'LOSIO:-< flAZARDS: 
·n,e produel will not hum or e.~p lode. 

'I c liP' ;; · r \I I J\ II ll \ 
PROOUCf STARIIATY: 
EIAZ<\RDOUS l'OLYM£RI:U\ TION: 
CONO!TIONS ')'()A YOlO: 
INCOMPATfBIUTY: 

:No. 
Not applicable. 
Not applicable. 
Not applicable. 

DA1.ARDOUSCOMBUSI'fON OR OECOI\ofPOSITION PRODUCfS: 

" ' ( I "' /, • f0\11 Of <l( '' \ l"'!f»'f flt'S 

Stable. 
Will oot occur. 
NOl applicable. 
Not applicable. 
Not applicable. 

EYE CONTACT: 
SKlN CONTACT: 

May cause arritation due to presence of "foreign object". 
Possib1e skin irritaLiQn. 

INHALATlON: 
EFFECfS OF ACUTE EXPOSURE: 
EFFECl'S Of' CBRONlC EXPOSURE: 
INCES"''lO~: 

li'<posure may cause in·itation to nose. thro~t and lungs. 
Exposure may cause irritation to nos""' lhroal Wld ll.mgs.. 
May c:mse irritalion. 

OCCUI'A'flONAL EXPOSURE LIMITS: '['be following Tiuesbold Limit V3Jues (fLY's) refer to airbome concentrations of 
•'tlbSlsuccs. Tite potcotial h>wd or oolid particla; dep<11ds ou particle slu>, which is 
exprc.s«~ m lhree rorll\S: 

lnhalablt (< LOO m) - when depa;itcd anywllli:r~ in the-rcspLratory tracl 
Tboradc ( < 25 m) - wbcn deposited mywl:tcre within the lung airway~ and the gas~cx.cb..•ul.gc region 
Hespir11ble (< 10 m) - when deposited in the gas.exchange region 

Substrtnc:e C.A.S.No. PEL 
PNOC 1 lnhalable 15 

Respirable 5 
fe,O' (Iron Oxide) 1309-37-1 lO 
At,O' (Aluminum Oxide) 1344-28-1 IS 
CaO (Cakium Oxide) 1305-78-8 5 
MgO (Magnesium O.ide) 1309-48-4 15 
TiO, (Tit•nium J)jo•idt) 13463-67-7 
1 Particulates (ln.soluble) Not Otherwise Classified 

15 

OSHA PI.'L- Pennissible Exposure Limit (mgim') 
ACGIB TWA - Time Wcigl•oo Averogc (mg/m'l 
STEUC - Short-term fuporure Limit / Ceiling (mglm') 

TWA S1'EUC 
10 
3 
5 
10 
2 
10 
10 

In orher jurisdiclion. ples...~consull.approprinte oceupruional exposureregultuions. 
Rererence: t999TLV's sud BEl's Threshold Limit Values for O >cmical SubstruJocs sud 

Physical Agents Biological Exposure Indices 

, •. c I II'' l'kl'' ''\I . 1 \ t Mt \). U:' 

Crilicul Elfect(s) 
Lung 
Lung 
Pneumoconi~is 
Lung; irTita.tion 
lrrit.,lion 
lrrlt.:.n.io~ metal fume fc"a 
lUl1£. 

EYE PROTECTION: Safety goggles or glasses, as required by nature of tas.k(s) being performed. 
SKIN I'ROTECTION: Impervious glo,·es recxnnmended &nd <!lhet clotbiog as roquir.:d by nAture of 

work: being done. 
VENTILATION: U~ adequate vcn~ilatJon :ll'ld dust.colloMion. 
RF..SPTRATORY PROTECTION: The following chart speciJlcs ~·• types of respirators Lobe used based on airborne conccnira· 

tions of respirable crysta!Jjne silica. 11us chart has been provided .as 3 guide ror protection or 
~I thai n1'Y be c.tposod to airborne concentmlloos o[ aoy particulate matlcr. 

' 01 ~de Drive. ?.O. Sox 260. Wa:erdown, On:arlo. LOR 2HO CANADA Toll Free : 1-388·G39-GGG1 T .. : {519) 120·9664 Fax: (519) 72MU91 E-~Ml: lnfo@optamlnerals.oom 
www.optaminerals.com 
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'F<IH" 1 ''' P f ., \·n,- '' \"' prs , •••m""' 
Airborn~ Concentration 'l)'pe or Respirator l:lNaui_rtd 
(Respirllble Free Sili"-') 
<or equal to 10 X TWAElV Hall'-mask plTticulaterespir31or wiOt N-. R-, or P- series filter &lld95, 99. or 100% ef6ciency. 

< a- equal to 15 X 1WA£JV Powered air purifying respirntor equipped witlt a hood or helmet, and any 1)-pe of particulate 
61tes': or suppljed air respirator equipped wiUt a hood or helmet and operated in a continuous 
now mode. 

TWAEV - time--weighted average exposure value 
\Vhen! applic:ablt. respirators shou ld be fiUtd. maintuintd. and cletmed in a<'cordancf with Che rf'gul31ions n:utdt und.tr the 
Q(cupationalfl eQUh and S9fc:ty Act. 

OTHJ;R PROTECTIVE EQUIPM!il'<T: 
As required by nature of work being done. 

LEA KS ANO SPILLS: Avoid breakage o[ bagged material or spills or bulk material. Do not dry sweep. use n dustless 
system (vacuum) lbr clean up so that ail·bome dust does 110t exceed Lhe permissible exposure 
limit. 

WASTE OISPOSAI. INFOR~1A110N: 
Dispose in :~.ccordancc with fcdera~ state or Joc.'ll rcgulntions. M.ateriaJ cont.amlnntcd in usc 
w:ty ha"e special ditoiposal requirements. Dispose in accordance with (cder:ll. state or loca1 

regu I atioos 
HANDLING PROCEDURES AND EQUIPMENT: 

Use adequste venlllation and dust coUeetion. Do 110t permit dust to coUect on walls. ftoors. 
ledges. rnschlnery. or equipmeni. Use dus1less system (vacuum) for handling. storage and clean 
up so Utat airborne dust does not exceed 11\e permissible m:posure UmiL 

STORAGE REQUTRl'.MENTS: No special storage procedures required. Avoid dust generation when hnndling. 

'-+< "' ... • hi! ... I 
SKlN CONTACT: 
EYE EXI'OSURE: 
£NGESUON: 
INBAI..i\TJ.ON: 

\ II \1~ \'1 kJ.:'• 
Wash with soap and wat.:r. 
Flusb wilb w.Uer and seek utedical advice if irritation persists. 
Seck immediate medical aid. 
Rcu10ve to fresb ili. Ubrenthing dlfficttlty is encountcrod. seek medical oid. 

,u IH''\' • I'RI'I' ll H I ' U\'11' 01• 'I~IIS 
'11le MSDS wa~ prep:tred from int'ormation pi'Ovided by rnw mate1'1al suwtiers to Opta Minerals. 

DATBJSSUED: 
CONTACJ': 

October 13. 2005 
Operatiolts Super.•isor 
Quality Control Coordinator 

For non-emergency quffiions. please contact your sales person. 
Genoral inqmries m•y be directed to 905-689-6{.61. 

407 Park..,lde Dtlve, P.O. 8ok 26(), Watetct~:w..n. On:atto, LOR 2HO CANADA ToU Frf.t: 1·838-689·6661 Ttl: ($"19) /10·9664 Fax: (S19) 72Q.~91 E.mall: lnte'J@optamlntlraiS.tom 
www.optaminerals.com 
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Appendix H: Elcometer 456 Type II Coating 
Thickness Gauge 
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e eloometero 456 Dry Film Thickness Gauge 

The new version of the Elcometer 456 Coating th ickness Gauge now benefits from a larger display for easy data 
viewing and a simple calibration feature to make testing even quicker. 

The Elcometer 456 also features B/uetooth® wireless technology for fast data transfer to the new ElcoMaster 
Software 1" . ideal for easy report generation and archiving of readings. The 8/uetoortl® feature also allows the Elcometer 
456 to connect to PDA's and mobile phones for instant reporting and e-mailing from the field. 

This INo 1 Seller in the market is available in any combination of Basic. Standard. and Top functionality; together with 
Integral (built in) or an extensive range of separate plug in pro!Jes. With such an extensive range of gauge options. there 
is an Elcometer 456 to meet your specific application needs. 

Features 
• Fast, accurate & easy to use Paint & Coating Thickness Gauge New Model Features a larger display screen 
• Greater than 60 readings per minute for fast results. 
• Unrivalled accuracy and repeatability for the ultimate hand-held periormance. 
• Available as an integral or plug-in separate probe version for total versatility. 
• Full, menu driven, graphics display for ease of use with calibration & on screen instructions in 25 languages. 
• 3 versions available - basic, standard & top - to meet your specific requirements. 
• Ergonomic in styling for the ultimate in hand held comfort. 
• Calibration Foils included. ISO, NBS (with traceable calibration report) and working fofils available. Provides 

traceable accuracy for calibration adjustment carried out on the Users own substrate. 
• Full statistical data display allows the user to view all or any statistics from Number of readings. Mean. 

Standard Deviation, Highest & Lowest Reading and Coefficient of Variation 
• One Year Guarantee on Unit and three month guarantee on probes 
• Portable: Hand held battery powered instrument. (comparable to the size of a computer mouse) 
• Memory: Standard and Top gauges otter secure data storage. 
• B/uetooth®: Wireless connectivity from the gauge to a PC or a mobile phone and new ElcoMaster Software n.t 

• PSPC Ready: 90/1 o rule with autocheck feature - to meet IMO MSC.215 (82) & MSC.21 6(82) periormance 
standard for protective coatings in ballast tanks 

Can be used in accordance with: 
Ferrous (F) 

IS02178 
ISO 2808-6Aa 
ISO 19840 
ASHv1 B 499 
ASTM D 1186 
ASTM 07091 

BS 541 1-11 
BS 3900-C5-6Aa 
BS EN ISO 1461 
DIN 50981 
SSPC-PA2 

Non-Ferrous (NF) 

IS0 2360 
ISO 2808-68a 
ASTM D 1400 
ASTM 8 244 

BS 5411-3 
BS 3900-C5-6Ba 
BS 5599 
DIN 50984 

Dual Ferrous (F) & 
Non-Ferro:us (NF) 
All of the Ferrous and Non­
Ferrous List plus; ASTM E 376 

All Elcometer 4563 Models 
IMO MSC.215 (82) 
IMO MSC.216 (82) 
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Coating Thickness Gauges -Digital 
Simple to interpret, small and portable gauges for the measurement of coatings on all metal surfaces. Digital coating 
thickness gauges are more accurate, more repeatable and more reproducible than any other type of coating thickness 
gauge on the market today. 
Elcometer offers the world's most comprehensive range of portable digital coating thickness gauges - for measurements 
on either Ferrous substrates (F), Non-Ferrous substrates (NF), or on both Ferrous and Non-Ferrous (FNF), Elcometer can 
provide you with a gauge to meet your need. 

With a wide choice of gauges to choose from, the User needs to understand the terminology of Coating Thickness 
Gauges or, 'The Language of Coatings'. 

The Language of Coatings 
In selecting the most appropriate gauge for your application, you need to answer specifi c questions. 

1. What is the substrate (the surface metal) you are coating/inspecting? 

Is the metal a Ferrous Substrate (F) or a Non-Ferrous (NF)? 
Sometimes this is difficult to answer- the substrate may have already been coated . The easiest way to identify this is 
to see if a magnet will stick to the surface. If it does, then the substrate will be Ferrous, if it does not, then the 
substrate is Non-Ferrous. 

2. Do you measure only on this substrate? 

If you only inspect one type of product, then the answer is yes. If you have a range of products that you inspect, then 
you need to consider wnetner tney are all or tne same type or sullstrate. You snoUid also cons1der 11 you nave a tuture 
possibility of inspecting other substrates. If so, you should consider a Dual FNF gauge. 

3. Typically what sort of coating thickness do you need to measure? 

This helps you select the correct scale range - Scale 1 measures coatings to 15001-Jm, Scale 2 : 5mm, Scale 3 : 13mm 

4. What type of probe do you need? 

Depending on your application you can select from: 
Integral Probe (the probe is built into the gauge for accurate single handed measurements on large surface 
areas, pipes, etc.) 
Separate Probe (the probe is connected to the gauge by a cable for all applications). 
PINIPTM (separate probe is directly attached to the base of the instrument- providing, in your separate gauge, 
all the benefits of an integral unit). 

Separate Probes can be selected from our Wide range to meet your application requirements. These include: 
Regular Probes: Including Straight, Right Angle (900) and Telescopic options 
Miniature Probes: Including Straight, Right Angle (90°), 45° Angle all in either long or short versions. 

5. Do you need to save your readings for your ISO records, or as proof of inspection to your customer? 

Elcometer gauges are available in three options: 
Basic Gauge - With simple siatistics, links via infrared to a Printer but no memory or data output 
Standard Gauge- with statistics, links via infrared to a Printer, limited memory (250 readings) and data output 
Top Gauge - With statistics, links via infrared to a Printer, enhanced memory (40,000 readings), batching 
capability and data output. 

Measurement Options 
Ferrous (F) operation using electromagnetic induction probes for all non-magnetic coatings on a ferrous (magnetic) 
substrate, e.g. paint, plastic, enamel, powder, rubber, ceramic, galvanising, zinc, sprayed metal (aluminium or Zinc), etc. 
on steel, cast iron, ferritic and duplex stainless steel, substrates etc. 

Non-Ferrous (N) operation using eddy current probes for non-conductive coatings on non-ferrous metal substrates, e.g. 
anodising, paint, powder, lacquer, plastic, etc. on aluminium, brass, Zinc, stainless steel, copper, titanium substrates etc. 

Dual (FNF) operation combines the Ferrous and Non-Ferrous operation in a single probe. The gauge has user selection 
for auto or manual substrate determination. 

Shipping List 
Basic: 
Standard: 
Top: 

Unit, Pouch, Calibration Certificate, Calibration Foils - 4 x 2% NBS Foils, Batteries, Wrist Cord, Instructions 
Same as Basic Unit plus : Software CD ( ElcoMaster and EDTS+ ) 
Same as Basic Unit plus : Software CD ( ElcoMaster and EDTS+ ) 
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Elcometer 456 Gauge Features ·Technical superiority in the palm of your hand 
The 456. whilst easy to use, is packed with features, making it possibly the best coating thickness gauge in the world. 

Features 456 456 456 
Basic Std Top 

Fast, accurate reading rate >60 readings per minute 
Auto substrate recognition on FNF models 
Integral and separate probe models available 
Backlignt - user selectable ideal for dark environments 
Sleeper 
Intuitive menu driven display with adjustable text size 
Large easy to read Maximised gauge reading display 
Languages - menus in 26 languages 
User definable limits - Green 1 Red LEOs for Pass! Fail inspection 
User definable on-screen statistics (from single readings or \\1thin batches) 

(No. of readings, Mean, Hi I Lo readings, Std Devit:Jtion & Co-efficient of Va6ation) 
Fully Interchangeable Separate Probe Options - inc/ Miniature 
On-screen Calibration Instructions I Help function 
User switchable Nomnal l Extended menu options 
Calibration options (stated): 

- smoot/1, 2 point, roug/1 surfaces & special substrate 
- zero orrset"t (suorracts a nxea va1ue rrom reaomg) 
- /SO, SSPC, swedis/1 and Australian predefinea 

90110 rule with autocheck feature - to meet IMO MSC.2t5 (82) & 

MSC.216(82) pertormance standard for protective coatings il b-allast tanks 

Memory 
Readings Memory 

Individual reading mode 
Average and Counted Average 
Individual Reading Review 
Date and time stamp With clock and alarm functions - readings can be 

starnped including the last calibration date and time 
Batch calibrations - each batch can be programmed with a different calibration 

Batch calibration cloning - copy calibrations between batches 

Data Output 
RS232 

Available with Bluetooth® Wireless technology 
Immediate output mode - each reading is transmitted as it is taken 
Batch output mode - send data by batches on command 
Free PC software- ElcoMastern·• & ElcoMasterrM Mobile 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

250 in one 
batch 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

40000 in up to 
999 batches 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

""Zero Offset, USA patent Number 6243661 t Zero offset subtracts a user defined value from the read:ng.ldeal for ISO 1984-0 

Elcometer 456 Gauge Technical Specifications 
Measurement Speed : 
Accuracy : 
Display: 
Battery Type • 
Battery life : 

Greater than 60 readings per minute 
+1- 1 to 2% using 1\-.o point Calibration (3% Full Scale) 
STN Graphics (LCD), 128 x 64 pixels; 19.8 x 39.6mm 
2 x AAA (LR03) Rechargeable batteries can be used 
30 - 40 hours continuous use With alkaline dry batteries. 
(15,000 - 20,000 readings at an average of 8 readings per minute). 

Minimum Substrate Thickness : Ferrous: 0.3mm; Non-Ferrous: 0.1mm unless special calibration adjustment is made 
Measurement Options : Ferrous (F), Non Ferrous (NF) and Dual (FNF) 
Operating Temperature : 0 - 5o•c 
Dimensions : 128 x 68 x 28mm 
Weight (1ncL Dry Batteries) • 130g 
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The Elcometer 456 Integral (built in) Probes offer an ideal gauge for flat or uneven 
suriaces alike. The large 'Bigfoot"" probe allows for consistent and repeatable 
results as there is no cable, the gauge can take readings using one hand. 

The Elcometer 456 Integral Gauges are ideal for measurement on both organic and 
inorganic coatings and are available in either: 

• Ferrous (F), 
• Non-Ferrous (NF), or 
• Both Ferrous and Non-Ferrous (FNF) 

Features of the Elcometer 456 Integral Gauges 
• Single handed operation. 
• Wide footprint to give greater stability, accuracy & repeatability of readings. 
• Ideal for flat & curved suriaces. 
• Can be used on smooth & blast profiled substrates. 
• Wide range of thickness scales available. 

Elcometer 456 Integral Gauge -Specifications and Part Numbers 
Subsrrare Model Probe Scale Pan Number 

Ferrous Basic Model Integral Ferrous Basic Integral Scale 1 0 - 1500 mic A456FBI1 
Ferrous Basic Model Integral Ferrous Basic Integral Scale 12 - High Resolution 0 - 5 mm A456FBI12 
Ferrous Basic Model Integral Ferrous Basic Integral Scale 3 0 - 13 mm A456FBI3 

Non Ferrous Basic Model Integral Non Ferrous Basic Integral Scale 1 0 - 1500 mic A456NBI1 
Both F & NF Basic Model mtegral Dual Basic Integral Scale 1 0 - 1500 mic A456FNFBI1 

Ferrous Standard Model Integral Ferrous Standard Integral Scale 1 0 - 1500 mic A456FSI1 
Ferrous Standard Model Integral Ferrous Standard Integral Scale 12 - High Resolution 0 - 5 mm A456FSI12 
Ferrous Standard Model Integral Ferrous Standard Integral Scale 3 0 - 13 mm A456FSI3 

Non Ferrous Standard Model Integral Non Ferrous Standard Integral Scale 1 0 - 1500 mic A456NS11 
Both F & NF Standard Model Integral Dual Standard Integral Scale 1 0 - 1500 mic A456FNFSI1 

Ferrous Top Model Integral Ferrous Top Integral Scale 1 0 - 1500 mic A456FTI1 
Ferrous Top Model Integral Ferrous Top Integral Scale 12 - High Resolution 0 - 5 mm A456FTI12 
Ferrous Top Model Integral Ferrous Top Integral Scale 3 0 - 13 mm A456FTI3 

Non Ferrous Top Model Integral Non Ferrous Top Integral Scale 1 0 - 1500 mic A456NTI1 
Both F & NF Top Model Integral Dual Top Integral Scale 1 0 - 1500 mic A456FNFTI1 

The F1 2 Scale combines the F1 Scale and F2 Scale in a single probe (Patent app!;ed for) •.vith the user selecting the appropriate range (and hence 
reso!ution) for the •.vork in hand. Resolution similar to Sca1e 1 for 0- 1500 mic range and sfmi!nr to Sca!e 2 for 1500 mic to 5 mm range. 

Elcometer 456 Separate Gauge 

The Elcometer 456 Separate (Plug in) Probe Option is the most versatile 
gauge for the measurement of a wide range of coatings on metal substrates. 

Available in Basic, Standard and Top Models. 
Available in Ferrous (F), Non-Ferrous (NF) & Dual FNF versions. 

Features of the Elcometer 456 Separate (Plug in) Probe Option 
A wide range of probes available for measurements in almost any 
environment. 
Fully interchangeable probes: 
All Ferrous models will accept ANY Ferrous 456 probe 
All Non-Ferrous models will accept ANY Non-Ferrous 456probe 
All Dual FNF models will accept ALL 456 probes 
Ideal for measuring coating thickness in small & large, smooth & 
curved, open air or confined environments. 

Elcometer 456 Separate Gauge -Specif icat ions and Part Numbers 



ERDC/CERL TR-11-42 H6 

Page 5 of 5 
Probe Descriprion 

Separate Ferrous Basic Integral Scale 1 
Subsrrare 

Ferrous 
Ferrous 
Ferrous 

Model 
Basic Model 
Basic Model 
Basic Model 
Basic Model 
Basic Model 

Separate Ferrous Basic Integral Scale 12- High Resolution 
Separate Ferrous Basic Integral Scale 3 

Non Ferrous 
Both F & NF 

Separate Non Ferrous Basic Integral Scale 1 
Separate Dual Basic Integral Scale 1 

Ferrous Standard Model Separate Ferrous Standard Integral Scale 1 
Ferrous Standard Model Separate Ferrous Standard Integral Scale 12 - High Resolution 
Ferrous Standard Model Separate Ferrous Standard Integral Scale 3 

Non Ferrous Standard Model Separate Non Ferrous Standard Integral Scale 1 
Both F & NF Standard Model Separate Dual Standard Integral Scale 1 

Ferrous Top Model separate Ferrous Top Integral Scale 1 
Ferrous Top Model Separate Ferrous Top Integral Scale 12 - High Resolution 
Ferrous Top Model Separate Ferrous Top Integral Scale 3 

Non Ferrous Top Model separate Non Ferrous Top Integral Scale 1 
Both F & NF Top Model Separate Dual Top Integral Scale 1 

The above Part Numbers include the Standard Probes. For further options of separate probes see the Elcometer 456 Probe Option leaflet 

Separate Probe Types 
A Wide range of probe types and scale ranges are available for the Elcometer 456 separate gauge. 

I ~~~ ~ IIIII ~ I 
~ 

--

Standard Probes (F, NF & FNF) 
Available in Standard, Right Angle or Telescopic options and are suitable for 
most coating thickness requirements. 

Miniature Probes (F & NF) 
Ideal for taking measurements in hard to reach places, on small surface 
areas and on concrete reinforcement bars. Miniature probes are available in 
Straight, Right Angle and 45• options. All miniature probes are available in 
either 45mm or 15Dmm probe lengths. 

PINIP~ Probes (F, NF & FNF) 
The Plug-In Integral Probe (PIN lPN), has been designed to be screwed into 
the base of any separate Elcometer 456 gauge to transform their separate 
gauge into an integral unit for single handed operations. Its 'BigfootN' Probe 
gives greater stability on large surface areas. 
Also available is a High Temperature version for measuring coatings on hot 
ferrous substrates up to 25o•c 

Waterproof Probes (F) 
Ideal for taking measurements in wet conditions or underwater up to depths 
of 1Om. Waterproof probes are available with standard, 5m and 15m probe 
lead lengths. 

Major Users of the 456 and the superceded 345 : 

CSIR & SABS • SA Navy • Defence Force & Armscor • SA Navy • Denel • Naschem • Sonchem • ALL 
MAJOR Motor Assemblers incl. Daimler Benz • Nissan • Ford I Mazda • BMW • Toyota • VW etc • MAJOR 
Industrial Painters eg. RJ Southey • Gordon Bennett etc • Paint Manufacturers : Plascon • Dulux • Dekro etc • 
Corrosion Consultants / Inspectors • Anodisers inc! Huletts • Portnet • Spoornet & SA TS • Transwerk & Trans net • 
ESKOM • ISCOR • Public Works • SASOL & Mossgas • Shell, BP & Caltex Refineries • Anglo American & Vaal 
Mines & Others • Telkom • SA Airways & Atlas • Atomic Energy Board • Water Boards • Dept Water Affairs • 
Dorbyl & Heavy Engin • Universities • Govt & Municpal Authorities • Powder Coaters • Pipeline Co's • Sand 1 
Shot Blasters • Metal Fabricators • Galvanisers • Shipbuilders 
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Piping 
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WORK IN PROGRESS OBSERVATION - DAILY FORM DATE 01/n.,UJ'\ JOB#~ OBSERVATION N0. _ ____.3,_,'} ___ _ 

CUSTOMER,___.,tl"""tW"'.l.....,w=.. _____ _ INSPECTOR .4-./.~.oo P,oo"" TIME ARRIVEO.lso._TIME LEFT__ll_ao__ 

LOCATION __ --t:Jfot"""'t:.......>fiuM~~)"r--.o."""JC:~-- OWNER li.&,f. B""')') #OF CREW MEMBERS ON JOB,----"'1'----

FOREMAN 1\bJ t'b.,g..J CONTRACTOR •L• y of 11.lC 

WEATHER !;Qt:,~QIIIQt:,!S; 

b e LOUDY RAIN SNOW WIND&::.!2.._ MPH FROM..AL_ 

T: LOW TEMP ..fi1' LAST NIGH 

TING: TIME PAIN 

iNTERIGIG-. 

START .tilL 
cu. ft>J;<J.. 

THIS MORNING HUMIDITY 10 26 

FINISH ___dL_ INT~EXr-..tt/L 
IOAJ:N< JW.l .},;... ,h. h .. ~ P ... m 

" 

_,~ S'.E£l ~~~ .:;, ~ ~~~ .::'. ._SUN SIWl£ 

r---.... 
~I\ ........._ --

It· .,&,, Jf$. • II<. (i.;r<, ~.....:, ""'J:. J..ic,s,lt.lf:, 
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Appendix J: Quarterly Coating Assessments 

All assessments occurred at 3, 6, 9, and 12 months. Test panels were eval-
uated according to ASTM D 1654 Procedure A, Method 2 and Procedure B. 
The coating on the tank itself was evaluated using ASTM D 1654 Proce-
dures B and D. A total of six coupons were tested, four were coated with 
the zinc-rich primer, intermediate primer and a topcoat and two were 
coated with the zinc-rich primer, intermediate primer but without a top-
coat. When the coupons were dry, each was scribed using a steel thread 
cutting lathe tool bit with a cutting tip having a 60 degree angle. The tool 
bit was mounted to a metal handle to facilitate the scribing of a 7 inch ver-
tical line into each coupon. They were then mounted to a rack and were 
exposed to the elements for the past 12 months with monitoring and pho-
tography occurring every quarter. 

A damp cloth was used to wipe the coupons before any examinations were 
conducted. Each of the six coupons was visually inspected for rust and 
blisters in accordance with ASTM D 174 and ASTM D 610. The surface ar-
ea percentage of rust per coupon in the scribe was determined using visual 
examples in Figure 1 of ASTM D 610. Visual examples from Figures 1-4 of 
ASTM D 714 were also used to establish a qualitative term that was given 
to represent the frequency, if any were present.  

In order to determine the corrosive performance of the coupons, the cou-
pons were subjected to scraping through the use of a rigid spatula placed 
perpendicular to the coupon surface. The coupon was placed under a gen-
tle stream of water that was no more than 45 °C or (110 °F). The amount of 
time for each scrape did not exceed 3 minutes. The coupons were then 
dried using paper towels followed by examining them for creep.  

All of the data has been summarized and represented in the table below. 
The evaluations of the coupons were assessed using a rating number with 
10 representing no presence of corrosion and zero meaning a high amount 
of a specific corrosive property.  
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Table N1. Material evaluation results per ASTM D 1654 and ASTM D 610. 

Coupon ID Blister Rust-Unscribed Area Creep 
First Quarter       
        
08 10-None 10 10 
11 10-None 10 10 
16 10-None 10 10 
22 10-None 10 10 
26 10-None 10 10 
35 10-None 10 10 
Second Quarter       
        
08 10-None 10 10 
11 10-None 10 10 
16 10-None 10 10 
22 10-None 10 10 
26 10-None 10 10 
35 10-None 10 10 
Third Quarter       
        
08 10-None 10 10 
11 10-None 10 10 
16 10-None 10 10 
22 10-None 10 10 
26 10-None 10 10 
35 10-None 10 10 
Fourth Quarter       
        
08 10-None 10 10 
11 10-None 10 10 
16 10-None 10 10 
22 10-None 10 10 
26 10-None 10 10 
35 10-None 10 10 
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Coupon documentation 

    
Initial 

    
First quarter 

    
Second quarter 
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Third Quarter 

    
Fourth quarter 

Tank documentation 

    
First Quarter Second Quarter 
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Third Quarter Fourth Quarter 

Pipe documentation 

    
First Quarter Second Quarter 

    
Third Quarter Fourth Quarter 

The numerical ratings, photographic documentation and on-site evalua-
tion can provide technical insight to the overall performance of the coat-
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ing. There were no signs of any blistering, topcoat lifting, or creep extend-
ing from the scribe mark, for the entire course of the exposure period, on 
any part of the coating system. There were signs of paint cracking during 
the scribing process due to the brittle coating system on the intermediate 
primer coupons (16 and 22) as well as coupon 11. Mildew has formed on 
the intermediate primer coupons because there was no topcoat present to 
protect the coupons. During the evaluations of the coupons it was noted 
that the scribe marks formed rust rapidly and had completely rusted after 
the first quarter. The amount of surface oxidation continued to increase 
with each quarter as seen by the increasing length of the rust tail that was 
eventually washed out of the scribe causing it to stain the topcoat. This 
surface oxidation was easily removed by rinsing the coupon. Fuel Tank #2 
also showed no signs of detrimental corrosion during the exposure period. 
The coating is still adhering to the metal surface without any blistering or 
fading. The coating on the piping is consistent with the performance on 
the fuel tank. The use of zinc-rich primer as an effective coating system is 
certainly supported by these assessments, results and pictures. 
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