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Introduction 

 

The demand for high-performance, sustainable carbon materials is growing across multiple 
industries, from energy storage to advanced composites. Bright Sand’s engineered carbon, 
produced through a patented process, represents a significant advancement in carbon technology. 
This white paper provides an in-depth look at the proprietary process used to create Bright Sand’s 
engineered carbon, highlighting its unique properties, the innovative production method, and the 
potential applications that make it a key material for the future. 

 

The Need for Advanced Carbon Materials 

 

Carbon materials play a critical role in various industries due to their versatile properties, including 
high conductivity, structural strength, and thermal stability. However, traditional sources of carbon, 
such as coal or petroleum-based products, often come with environmental concerns and 
inconsistent quality. There is a growing need for carbon materials that offer high purity, consistent 
performance, and are produced through environmentally sustainable methods. Bright Sand’s 
engineered carbon meets these demands through a cutting-edge production process that ensures 
superior quality and sustainability. 

 



Overview of Bright Sand’s Patented Process 

 

Bright Sand’s engineered carbon is produced from renewable biomass sources, such as hardwood 
and bamboo, through a multi-stage thermal conversion process. This process is protected under 
U.S. Patent No. 11,325,834, which outlines the innovative methods used to create a carbon product 
with enhanced properties. The key stages of the patented process include: 

 

1. Biomass Feedstock Preparation: 

   - The process begins with the careful selection and preparation of biomass feedstock. Hardwood 
and bamboo are chosen for their high carbon content and structural integrity. The feedstock is cut 
into specific dimensions, typically ranging from 4 to 36 inches in length, and 1 to 6 inches in minor 
dimensions for hardwood. For bamboo, it may be used in its original cylindrical shape or cut 
lengthwise in half. 

 

2. Initial Heating and Water Removal: 

   - The prepared biomass is placed into a holding canister within a sealable reactor vessel. This 
vessel is then sealed, and the biomass is ignited using a heater located at the bottom of the vessel. 
High-temperature steam or dry air, typically ranging from 200°C to 750°C at a pressure of 4 psi or 
greater, is used to remove both free and bound water from the biomass. This step is crucial for 
opening the pore structure of the biomass and removing hydrocarbons【5†source】. 

 

3. Superheated Steam Treatment: 

   - Following the initial heating, superheated steam is introduced into the reactor vessel at a 
temperature between 450°C and 500°C and a pressure of at least 5 psi. This stage is critical for 
developing the macropore structure within the carbon material, which increases the surface area 
to a range of 100 to 500 m²/gram【6†source】. The steam treatment also contributes to the 
hardness and durability of the final carbon product. 

 

4. Thermal Conversion and Quenching: 

   - The thermal conversion process continues under controlled conditions until the desired 
properties of the carbon are achieved. This involves maintaining the appropriate temperature and 
pressure to ensure that the biomass is fully converted into engineered carbon. Once the conversion 
is complete, water is injected into the reactor vessel to quench the process and clean the resulting 
carbon product【5†source】. The final product is a hard, high-surface-area carbon that is ready for 
a wide range of applications. 

 



Unique Properties of Bright Sand’s Engineered Carbon 

 

The engineered carbon produced through Bright Sand’s patented process exhibits several key 
properties that distinguish it from traditional carbon materials: 

 

- High Surface Area: The engineered carbon has a surface area ranging from 100 to 1900 m²/g【
6†source】, making it highly effective for applications that require a large contact area, such as 
adsorption, catalysis, and energy storage. 

- **\\Optimized Pore Structure: The process results in a well-developed macropore structure with 
pore sizes less than 50 nm【6†source】. This structure is ideal for trapping and holding various 
substances, which is particularly useful in applications like water purification and gas-vapor 
recovery. 

- High Purity: Bright Sand’s engineered carbon features low levels of impurities, such as sulfur and 
mercury, which are often found in traditional carbon sources. This high purity is essential for 
applications where contamination must be minimized, such as in the production of high-purity 
silicon【5†source】. 

- Durability and Hardness: The steam treatment process enhances the hardness of the carbon, 
making it more resistant to physical wear and tear, which is crucial for long-term applications【
6†source】. 

 

Applications of Bright Sand’s Engineered Carbon 

 

The unique properties of Bright Sand’s engineered carbon open up a wide range of potential 
applications across various industries: 

 

- Energy Storage: The high surface area and conductivity of the engineered carbon make it ideal for 
use in supercapacitors, batteries, and other energy storage devices. 

- Water Purification: The optimized pore structure allows the carbon to effectively adsorb 
contaminants from water, making it an excellent material for water filtration systems. 

- Advanced Composites: The carbon’s strength and durability make it suitable for reinforcing 
composite materials used in aerospace, automotive, and construction industries. 

- Silicon Manufacturing: The high purity of the carbon is essential for producing high-quality silicon, 
which is used in semiconductors, solar panels, and other advanced technologies【5†source】. 



- Gas-Vapor Recovery Systems: The carbon’s adsorption capacity makes it effective for recovering 
organic vapors in industrial processes, contributing to both environmental sustainability and cost 
efficiency. 

 

Environmental and Economic Benefits 

 

In addition to its technical advantages, Bright Sand’s engineered carbon offers significant 
environmental and economic benefits: 

 

- Sustainability: The use of renewable biomass as the feedstock reduces reliance on fossil fuels and 
minimizes the carbon footprint of the production process. The carbon-neutral nature of the process 
aligns with global efforts to reduce greenhouse gas emissions and combat climate change【
6†source】. 

- Cost-Effectiveness: The high efficiency and long lifespan of Bright Sand’s engineered carbon 
reduce the need for frequent replacements, leading to cost savings in various applications. Its 
ability to be produced at scale from renewable sources also offers economic advantages over 
traditional carbon materials【6†source】. 

 

Based on the testing referenced, Bright Sand’s engineered carbon appears to meet the criteria for 
several ASTM standards: 

• ASTM D5373 for carbon content. 

• ASTM D4464 and ASTM E2651 for particle size distribution. 

• ASTM D3663 and ASTM D6556 for surface area measurement. 

• ASTM D3802 for durability and hardness. 

• ASTM D1102 and ASTM E872 for biomass feedstock preparation and initial heating (if ash 
and volatile matter were tested). 

 

Conclusion 

Bright Sand’s patented process for producing engineered carbon represents a major advancement 
in the field of carbon materials. By combining renewable feedstocks with innovative thermal 
conversion techniques, Bright Sand has created a carbon product that offers superior performance, 
sustainability, and versatility. As industries continue to seek out high-performance materials that 
also meet environmental standards, Bright Sand’s engineered carbon stands out as a leading 
solution for the future. 
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