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Abstract
This paper presents a novel insulative ceramic coating developed by NanoTech Materials, Inc. based on proprietary Insulative 
Ceramic Particle (ICP) technology. The coating demonstrates a unique combination of low thermal conductivity, high emissivity, 
and durable mechanical properties, offering a robust alternative to aerogel and microsphere-based coatings. This study 
compares the thermal and structural advantages of the ICP system with existing materials and provides third-party validation of 
its effectiveness in reducing surface heat transfer under standard test conditions.

1. Introduction
Thermal insulation is critical for improving energy efficiency in buildings, industrial equipment, and personal protective 
systems. Conventional solutions such as aerogel and microsphere-based coatings provide thermal resistance primarily 
through low density or trapped air voids, often at the cost of mechanical integrity. NanoTech’s ICP coating departs from 
these limitations by leveraging energy band theory and high-emissivity ceramic particles to create a resilient, sprayable 
insulative barrier.

2. Materials and Methods
The ICP-based coating is a water-based, non-toxic formulation that can be applied via spray, brush, or roll. It achieves 
low thermal conductivity (~0.05 W/m·K), high emissivity (0.88–0.95), and specific heat capacity of ~1.5 J/g·K. The 
formulation is made with a water-based acrylic emulsion and exhibits strong mechanical and chemical resistance, making 
it compatible with solvent based resins.

3. Scientific Principles
Unlike conventional insulators that rely on low mass or trapped air, the ICP coating utilizes energy band theory to 
reduce phonon transport within the ceramic matrix. This impedes heat conduction at a molecular level while allowing the 
coating to radiate heat efficiently due to its high emissivity surface. Its low specific heat ensures minimal thermal inertia, 
enabling faster temperature stabilization.

4. Results and Discussion
According to NACE TM21423 testing performed by 
Charter Coating Service Ltd., the NanoTech Materials 
ICP™ coating-maintained touch-safe surface temperatures 
under prolonged exposure at 75°C, 95°C, and 115°C. With 
41 mil and 70 mil applications, temperatures measured 
on the coating surface after 5 seconds were significantly 
below the personnel protection limit of 58°C, confirming its 
effectiveness in real-world thermal protection scenarios. 
These results validate its use in industrial and safety-
critical applications.
Comparatively, aerogels exhibit lower conductivity 
(~0.015–0.02 W/m·K) but suffer from brittleness and high 
cost. Microsphere coatings require thick layers for effective 
performance and are prone to structural degradation. 
The ICP coating offers a balance of performance, ease of 
application, and mechanical resilience without relying on 
low mass or reactive chemistry.

5. Application Potential
The ICP additive has been successfully integrated into water-based paints, epoxy resins, and other polymer systems. 
Because it is inorganic and rugged, it withstands high temperatures, UV exposure, and chemical attack, making it suitable 
for building insulation, industrial equipment, fire barriers, and transportation sectors.

6. Conclusion
NanoTech’s ICP coating represents a paradigm shift in thermal insulation by combining low thermal conductivity, high 
emissivity, and mechanical toughness in a single system. Its scientifically backed mechanism, broad applicability, and 
validated performance offer a compelling alternative to existing insulative technologies.
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