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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



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)



Combustion (15% energy loss/requires water input)
Pyrolysis/Gasification

Conventional (65% energy |oss)

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)
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Biological Processing (20-50% energy |oss)

Catalytic Processing and Stabilization (requires catalysts) (10-50% energy 1oss)
Intermediate Upgrading (10-30% energy loss)

Fuel/Product Finishing (5-15% energy |oss)

No Upgrading (No energy loss)



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 |0ss)
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)




Feedstock |Biomass Biomass Energy

supply & destruction & | synthesis & | Distribution | Infrastructure Efficiency
logistics fractionation | upgrading

Biomass Microwave No Power Lines Supercapacitor Molten Carbonate 45.5-52.5%
Waste Gasification Upgrading Fuel Cell Efficiency
(5-10% Energy (1% Energy Loss) (No energy loss) (0.5-1.5% Energy  (1-2% Energy Loss) (40% Energy Loss) (47.5-56.5 %
Loss) Loss) Energy Loss)
Biomass Combustion No Power Lines Excess Power Boiler 14.5 to
Waste Upgrading 24.5%
(5-10% Energy (15% Energy Loss) (No energy loss) (0.5-1.5% Energy  (5-10% Energy Loss) (50% Energy Loss) EffICIenCY
Loss) 1058 (75.5-85.5 %

Energy Loss)
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OMRI Listed

The following product is OMRI Listed. it may be used in certified organic
production or food processing and handling according to
the USDA Naticnal Crganic Program Rule.

Product
California's Greenest BioChar

Company
CleanGreen Hydregen Pewer, Inc.
Johnny Lee

650 Kings Raw
San Jose, CAOS112

Status Category Issue date
Allowed NOP: Aetivated Charcoal 14-New-2006

Product number Class Expiration date

cgh-7268 Crop Fertilizers and Sell Amendments 01-Dec-2017

Restrictions
Mo agplcatie

E:emwm;fu%(a,
Fredut neview is sonduied sccasing 10 the pebeies in the curmen DM Paficy Moswsl nnd bised om the stardunds 1 the currest DMRY Stondinds Nanve!
T warily the curriet status o this or ey EMR Livted product, wiew the et camen varsen of e OME Praducts Lint” 91 OMR.srg, DMBS Biting s nat squivaient ta
coganiz Cartilication e 1§ 1ot b pITSUCt PRI It Cannct B Carairesd 3% Such. Final Sacuons on the scceptasiity o 3 product for o e & certified crgasic
e " [ ity praduet, el

| S

M R I Organic Materials Review Institute

R0, Boxt 11558, Eugene, OR 97440-3758, USA
541,343 7600 - fax 541.343.8971 - infoBomri.org - www.omri.org

For Ougank Use

Account Ma:

Control Laboratories 327
i . A Batch
;:E::J:;h“(n\ 93076 June 2016 B
et coos
Fac K31 T24.3188 BioChar 18I
Johnny Lee
Clean Green Hydrogen Power, Inc.
B50 Kings Row
San Jose, CA 65112
Date Recenied 6A2016
Sampée D2 CGHP-2
Lab 1D Murnber: E060338-01
International BicChar Initiative (1BI) L Tests for i ion Program
Dry Basis Uniess Stated: Range Units Method
Meisture (time of analysis) 183 5% wet wt ASTM D1762-84 (105¢)
Bulk Density 158 Ibvzu ft
Crganic Carbon 60 % of total mass Dry Combust-ASTM D 4373
Hydragen/Carben (H:C) 0.40 0.7 Max  Meiar Ratio H dry combustion'C(atove)
Total Ash 159 % of total mass ASTM D-1762-84
Total Nitragen 085 % of tolal mass. Dry Combustion
P value 1068 units 4 11USCCail Rajkavieh
Electrizal Conductivity (EC20 whv) 1837 sgim 4.10USCC gl Rajkovich
Lirring {neut. Value as-CaCO3) 123 #CaCo3 ADAC 955.01
Carbonates {as-CaC03) 86 %CaCO3 ASTM D 4373
Butane Act &2 §100g dry ASTM D 574298
Surface Area Correlation 330 m2ig dry <]
All units mgfkg dry unkess stated: Range of Reporting Particl: Size Distribution
Results  Max Levels Limit (ppm) Method Results Units Method
Arsenic (ag) 18 13t 100 088 4 [e0Smm 78.2 percent F
[Cadrium  (Cd) ND 141038 022 J 0.5-1mm 155 percent  F
[Chromium  (Cr) 188 83101200 055 J 1-2mm 45 percent F
Cobalt (Co) 14 34tc 100 055 J 2-4mm 18 parcent  F
(Copper cu) 382 143 to 6000 055 J s-8rmem 00 percert  F
Lead iPB) 40 12150 300 022 4 E-1Bmm 0.0 percent F
Mot/sdenum (Mo 14 51278 058 J 16-26mm 0.0 percent  F
Mescury (Mg} ND  1ta 7 0.007 EPATAT1|25-50mm 00 percent  F
Hickel (i} 144 4Tto 420 055 J > 50mm OO percent F
Selenium  [Se) ND 2103200 111 J Basiz Soil Enhancement Propertes.
Zine Zn) BE4 416 to T400 i1 J Total (K} 15379 mgkg E
Beron (B} 547 Declaration 554 TMECC |Total (P} 2605 mgkg E
Chictine ich B12 Declaration 200 TMECC |Ammenia (NHA-N} B7 mpkg A
Sedium (Maj 3278 Declaraticn 5544 E Nitrate {M33-H) 1.1 mpkg A
Iron iFe) 4557 Declaration T E Crgaric (Org-M) B485 mpkg Cale.
Manganese {Mn} 174 Declaration 055 el Volatile Matier 7.7 percent dw D
* "MD" stands for "not detected” which means the result is below the reparting liriz.
Methed A Rayment & Higgnson E EPA30S0B/EPAB010 J EPAJOS0B/EPA 6020
B Endars & Lehmann F ASTM D 2852 Grarular
C Wang after Rajan G Butane Aclivily Suface Area Correlation Based on McLaughlin, Shields, Jagiello,
D ASTM D1762-84 & Thisle's 2012 ns for Biocchar Adsorption and Surface Area

‘Analyst: ik Zumberos
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The car’s body panels serve as a battery

The latest nanomaterials made of extremely
thin and strong carbon fibre replace the car's
steel body panels and can be used in the car's
roof, doors, bonnet and floor. These panels
also double up as the car’s battery.

Expected range is
130 km when the
doors, roof and bonnet
are replaced.

The car's weight can be redu-
ced by 15 percent. There is
potential for cutting weight still
further.

Electrons (-)

lons (+)

The body panels
are discharged as
the car's electric
motor is used.

ih | & NO)
© O
The material can be recharged by

1) hamessing the energy generated when the car brakes
2) plugging into the mains electricity grid
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Johnny Lee

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