Subject: Cap and Trade Funding - Pilot plant TORREFICATION technology 

Thank you for the opportunity to suggest projects that have the potential for making substantial reductions to the carbon dioxide concentration in our air. 

As a Mechanical Engineer and developer of a new method of producing a clean burning biomass fuel called torrefied wood, I suggest the following for consideration: 

Investing a portion of the Cap and Trade funds for projects relating to the Torrefication of woody biomass is suggested. Creating a clean burning renewable energy fuel from waste biomass would help advance an emerging technology that holds promise of significantly reducing CO2 and other GHG’s. Using the suns stored energy in sustainable biomass is the most cost effective method of helping California meet it’s near term goal of reducing CO2. 

Biomass is the most practical and abundant form of concentrated solar energy. If properly conditioned to burn clean, it has the potential to substantially offset fossil fuel use. The cleanest form of solid biomass is torrefied wood pellets. Raw biomass has not been utilized for clean electric power production because it does not burn clean, is hydrophilic and is not friable. Only about 1% of our electric power currently comes from biomass. 

When sustainable biomass is conditioned to burn clean such as torrefied wood, it not only puts to use the stored suns energy it also eliminates all the methane, carbon monoxide  and other detrimental GHG’s generated when biomass decomposes or burns in wild fires. 

Consider:

· Allowing biomass to decompose or be burned in wild fires results in incomplete combustion. This releases polluting smoke and small particles, methane, carbon monoxide, and many other pollutants.  

· Burning biomass, especially torrefied wood, in power plants results in very little polluting emissions.   
· California has millions of tons of waste biomass including forest residue, agricultural waste, lumber mills and MSW. This could be converted to torrefied wood pellets for energy production instead of “open burning”, “slash and burn” or simply left to decompose, giving up all the suns stored energy and adding many millions of tons of CO2 and other GHGs to air.
Here is a rough look at the basic math for two options comparing burning fossil fuel while allowing biomass to decompose versus burning torrefied wood.

OPTION 1: Let us say that we have 1 ton of carbon in fossil fuel and 1 ton of carbon in raw biomass. In this option the fossil fuel is burned in a power plant for energy and the biomass or wood, is left to simply decompose or burn in a wildfire. 

· Wood:  Allowing 1 ton of carbon in raw biomass to decompose by natural means or by wildfires results in incomplete combustion or decay that generates methane, carbon monoxide, carbon dioxide, and high levels of PM 2.5 and other GHG’s that may exceed 4 tons of GHG’s while wasting the suns stored energy of 20 million Btu. 

· Fossil Fuels:  Burning 1 ton of fossil fuel for energy will add over 2.6 tons of GHG’s. 

· Adding both the 4 tons of GHG’s from decaying biomass to the 2.6 tons of GHG’s from burning the fossil fuel equals 6.6 tons of GHG’s generated. 

OPTION 2:  

· TORREFIED WOOD:  Burning 1 ton of Torrefied Wood (TW) in a power plant will actually remove over 1 ton of GHG’s from the environment. Producing the TW adds 0.4 tons, burning the TW add 2.6 tons, preventing this biomass from decomposing is minus 4 tons for a net total of minus 1 ton. 

CONCLUSION: Burning torrefied wood for energy will result in a net reduction of GHG’s as compared to using fossil fuel and allowing the biomass to decompose that adds to the GHG’s. 

Investing in new renewable energy technology not only helps California but can help the rest of the USA and all other nations as they adopt clean biomass energy production practices. 

Recent developments from around the world have made this clean burning biomass treatment process breakthrough and it is called Torrefied Wood. With the serious need for a clean burning renewable energy fuel a great number of Torrefication developers in many countries have worked to improve an older French process that was used in processing steel. Several commercial size Torrefication processing systems are now producing thousands of tons for use in co-firing with the dirty coal fired power plants in Europe with plans for CHP systems.  

Torrefaction of wood has been accomplished in prior art systems by roasting wood in an oxygen free environment at high temperature. This process drives out the moisture and volatile organic compounds and undergoes an endothermic reaction that changes the chemical composition and structure of the material. The torrefied materials are then ground and enter a pellet mill to create torrefied pellets.  

The Torrefication of wood development should be considered an emerging renewable energy technology as few commercial size plants are in operation. The few plants in production have had test burns conducted with positive results. Most of the Torrefication developers, including us, are still in the development stage and need funding to complete commercial size pilot units in order to test, evaluate, and determine scalability and cost before proceeding with commercial size units. 

Our Process: As one of the Torrefication developers we developed an improved technology. A US Patent granted was granted on July 10, 2012. Our process uses “liquid conduction” heat treatment that puts over 1,000 times as many heat transfer molecules in direct contact with the wood compared to a “gas convection” heat treatment systems. The result is faster processing, smaller equipment, more uniform processing, lower overall costs, long life equipment, close control, safer processing, no danger of fugitive torrefied dust fires or explosions and other advantages. 

We named this new fuel CNFbiofuel™.  Wood pellets are placed in wire mesh baskets and the rest is automatic. Heat treatment by high temperature heat transfer fluid, at multiple temperatures, quickly and efficiently completes the Torrefication process. This process is virtually pollution free. All driven out moisture and VOC’s pass through a relief valve then a condenser. The liquids collected may have commercial value. For example, cedar oil collected may help pay for part of the processing cost.

We have built and operated several small test stands that produce high quality torrefied wood pellets. One of the test stands is shown on our web site at www.CNFbiofuel.com. Independent laboratory testing confirms “proof of concept” but the test stands are too small to verify scalability. Funding from the Cap and Trade program could allow for a larger pilot unit to be built that would lead to in-depth testing and evaluation along with scalability. 

Application for Torrefied wood: 

· Combination Heat and Power CHP units.

· Co-firing with coal in out of state power plants. 

· Use as a feed stock for gasification systems. 

· It can also be converted to biodiesel.

· Torrefied wood pellets could also be stored and used as a carbon offset.

In conclusion, using part of the Cap and Trade funds to help bring any Torrefication technology to the marketplace not only helps solve our California and global energy/pollution problems it also can provide jobs, new industries, social and economic improvements , health, safety and many other advantages. 

Should you have any questions please contact me at your convenience.

Best regards,

John A. Paoluccio PE, CEO
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