
Energy Efficiency 
USING CARBON AS AN ENERGY CARRIER



Carbon & Water

 Neutrality
 Water

 pH7

 Electrical Dipole (+ and -)

 Carbon
 4 outer bonds (+ and -)

 Attracted to everything

 Neutralizes everything



Carbon – Ultimate Electron 
Acceptor/Donator

Carbon

Electromagnetic 
Radiation
Absorber



Fatty Acid
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Cellular Membrane (Cellulose/Cell 
Wall precursor)

Hydrophobic

Hydrophobic

Hydrophobic



Cell Wall 
(Cellulose/Hemicellulose/Pectin)



Cellulose Chain



Increase Energy Density



Fossil Fuel Formation



Forms of Energy

 Coal
 Cellulose
 Hemicellulose
 Lignin
 Sugars
 Oil
 Natural Gas
 Carbon Monoxide
 Hydrogen

+O2 = Energy
Storage!



Forms of Energy

 Coal
 Cellulose
 Hemicellulose
 Lignin
 Sugars
 Oil
 Natural Gas
 Carbon Monoxide
 Hydrogen

+O2 =       Energy
Release!



Carbon Preservation 
(pyrolysis/gasification)

 Coal
 Cellulose
 Hemicellulose
 Lignin
 Sugars
 Oil
 Natural Gas
 Carbon Monoxide
 Hydrogen

+O2 = Energy
Release!

+Heat

but No CO2 Produced
Carbon Preservation



Theoretical Energy Discussion

 The key to energy efficiency is getting the most energy out of source of 
energy (feedstock) while inputting the least amount of energy possible.

 Energy losses
 1. Feedstock supply & logistics

 2. Biomass destruction & fractionation

 3. Biomass synthesis & upgrading

 4. Energy distribution, infrastructure, and end use



1. Feedstock supply & logistics

 Biomass Waste Streams (within 150 miles radius)
 Forest Residue (15-20% energy loss)
 Agricultural Waste (10% energy loss)
 Food Waste (10-25% energy loss)
 Municipal Solid Waste (5-15% energy loss)
 Bio-solids (120% energy loss)

 Energy Crops
 Corn (86% energy loss)
 Wheat (80% energy loss)
 Beats (80% energy loss)
 Sugarcane (7% energy loss)
 Algae (92% energy loss)



2. Biomass destruction & fractionation

 Combustion (15% energy loss/requires water input)

 Pyrolysis/Gasification

 Conventional (65% energy loss)

 Microwave (14% energy loss)

 Radiowave + Variable Tuning (1% energy loss)

 Anaerobic Digestion (30-80% energy loss/requires time input)

 Hydrolysis (30-50% energy loss)

 Hydrothermal Liquefaction (25-50% energy loss/requires catalyst)



3. Biomass synthesis & upgrading

 Biological Processing (20-50% energy loss)

 Catalytic Processing and Stabilization (requires catalysts) (10-50% energy loss)

 Intermediate Upgrading (10-30% energy loss)

 Fuel/Product Finishing (5-15% energy loss)

 No Upgrading (No energy loss)



4. Energy distribution, infrastructure, 
and end use

 Energy Distribution
 Oil/Gas Pipelines (2-4% energy loss per 100 miles)
 Truck Transport Tanks (6-12% energy loss per 100 miles)
 Rail Transport (3-6% energy loss per 100 miles)
 Power lines (0.5-1.5% energy loss per 100 miles)

 Energy Infrastructure
 Gas Tanks (No energy loss) (3-18% energy loss)
 Supercapacitor (carbon based) (1-2% energy loss)

 End use (electrical output)
 Gas Generators (65% energy loss)
 Combustion/Boilers (50% energy loss/requires water input)
 Molten Carbonate Fuel Cell (40% energy loss) 



Biomass Energy Models

Feedstock
supply & 
logistics

Biomass
destruction & 
fractionation

Biomass
synthesis & 
upgrading

Energy
Distribution

Energy
Infrastructure

End use Total
Efficiency

Biomass 
Waste 

(5-10% Energy 
Loss)

Microwave 
Gasification 

(1% Energy Loss)

No 
Upgrading 

(No energy loss)

Power Lines 

(0.5-1.5% Energy 
Loss)

Supercapacitor

(1-2% Energy Loss)

Molten Carbonate 
Fuel Cell

(40% Energy Loss)

45.5-52.5%
Efficiency

(47.5-56.5 %
Energy Loss)

Biomass 
Waste 

(5-10% Energy 
Loss)

Combustion

(15% Energy Loss)

No 
Upgrading 

(No energy loss)

Power Lines 

(0.5-1.5% Energy 
Loss)

Excess Power

(5-10% Energy Loss)

Boiler

(50% Energy Loss)

14.5 to
24.5%
Efficiency

(75.5-85.5 %
Energy Loss)



Microwave Gasification



Microwave Heating



Electromagnetic Radiation on Water



Relative Yields (Conventional VS 
Microwave Gasification)



Syngas Composition (Conventional VS 
Microwave Gasification)



Relative Efficiency (Conventional VS 
Microwave Gasification)



Syngas Fuel Cell



Waste By-Products

 Carbon Dioxide
 Water
 Solid Carbon

 Biochar
 Activated Carbon
 Graphene Nano-Flakes



Biochar – Agricultural Soil Amendment



Biochar – Certification / Lab Analysis



Electron Attractors/Donors

Carbon

Electron

Electron

Electron

Electron -+

+

+

+

-

-

-



Activated Carbon (900-1800 m2/g)

Air Filtration

Water 
Filtration



Graphene Filament
(3D Printers)

C60 Bucky Balls
(Longevity)

Carbon Building 
Materials

Super Conductive Wire
(Engines/Electrical

Transmission)

Carbon Supercapacitors
(Energy Storage)

Graphene Nano-Flakes/ Nano-tubes 
(2600-3200 m2/g)



Carbon Supercapacitor



Supercapacitor



All Carbon Vehicle



Graphene Planes



Tallest Buildings



Anti-Gravity



All Carbon 
Economy

Light Weight Air Craft

All Carbon 
Vehicles

Taller Buildings

Cell Phones

Tennis
Racquets/ Bikes

Space Craft



 Johnny Lee
 650 Kings Row, San Jose, CA 95112
 johnny@californiasgreenest.com
 (408) 800-8834

California’s Greenest
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