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Learning Objectives
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energy production feedstocks
Relationship of biomass growth rates to CO2 outputs into the environme

| nnovative use of Dbiomass iIin a Afee
local sustainable agricultural/energy industry

Introduction to Rivera Process of catalytic vacuum pyrolysis
Availability of plentiful renewable waste feedstock streams for fuel produgtion
]Icntr_(l)_tduction to an innovative Rivera Process catalytic vacuum pyrolysis

acility

Characteristics of liquid biocrude, solid biochar, and gaseous outputs of Rivera
Process pyrolysis reactors

The miracle of biochar

Utilization of pyrolysis related energy sources to grow organic, nutrient dense
foods indoors In inner cities

Obstacles to commercialization of disruptive technologies

Varieties of vegetable based biomass available as sustainable, renewab[e
t




An Economic Movement for Millennium 2000 ¥

E2M Initiative to Create a
Sustainable Community

www.e2m.org

www.vee -go.com



A Biomass includes many virgin or
waste biological materials grown or
produced In the air, soil, or seas of
the planet.

Alt includes not only trees, but also
grasses, agricultural products,
agricultural waste, municipal solid
waste, wastewater treatment sludge,
Invasive plants, oils, algae, seaweed,
and other materials.



Environmental Impact of
Consuming Biomass

Rep I acem ent CO2 Added per Pound CO2 Added per Pound

Consumed Before Consumed Before

B | omass T| me Absorption (lbs) Absorption (cu ft)

Willow 1 Year 1.830 15.91
Goldenrod 100 Days 0.501 4.36
Sunflowers 100 Days 0.501 4.36

Grasses 30 to 60 Days .151t0 .30 1.3t0 2.6

Algae 24 Hours 0.005 0.04




sustainable Urban Energy and Agriculture

Converting Feedstocks to Fuel to Food

Feedstock
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By Using Agriculiural and Municipal Waste as Feedstocks, we
can Creaie Liquid Biofuels, Bio-Gas, and Biocharto Grow
Organic, Nutrient Dense Crops in Indoor Cityfarms to Create a
Local, Sustainable, Urban Agriculiural and Energy Indusiry




Phase One: Feedstock to Fuel

Feedstock
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Using Ag Waste, Wastewater Treatment Plant Solids, MSW, and
Grease as Feedstocks to Produce Liquid Biofuels and Bio-Gas
to Create a Local Sustainable Energy Infrastructure




Renewable Fuels Partners




Sunrise OIll Facility in West Springfield, MA







Using Catalytic Vacuum
Pyrolysis Technology to
Create a Greener
Sustainable Urban
Environment
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Reactor Outputs are:

55% Liquid Biocrude
20% Solid Biochar
25% Gaseous






SUMMIT

ENVIRONMENTAL TECHNOLOGIES, INC.
ENVIRONMENTAL TECHNOLOGIES, INC.

; ) Analytical Laboratories
AETESES . LABORATORY REPORT
LABORATORY REPORT
Julw 7, 2008 13
Clieit: U5, Bustoinable Energy Corp. July 07, 2006 3
Adbibress: 500 Invuatroal 51
Port Gibean, MS 39150 Clizat: L5, Sustainable Energy Corp.
Address: 500 Industrial St
Dare Collacted:  6/27/2006 :
Date Received: 6252006 Port Chacn, M5 39130
Project #: NiA Date Collectad: 6272006
Client ID #; B Soybean Dil 7 Ot Date Beceived:  620/2006
Labaratary ID % D60E752-01 Projest #: KA
Matrix: Liquid Clieat ID # A Soybesn Oil 2™ Cut
Laboratory ID #; (0675701
Paramster Method Results Date of Analvsis Matdx: Liquid
Date of Analysis: 762006
%eWatar AETM DO5 =1,0% TIT2008
. A,
%Solid ASTM 4007 <1.0% 712006 Paramater Resalts %
Asid Nuber ASTM 07402 4 mg KOH/g 71712008 C-1 1o G [Metrans bo Butare)=0.01
Aluminum G010 =0 5ppm B/29/2008 C-5 (Perfane) 0.4
Ash D4az-02 <0.1% B/26/2006 -6 (Hexxar) 0.8
C-T (Heptane) 1.78
BT Jigal D-240-78 126280/gal TIGMA006
: C-8 (Octane) 24.51
Calcium G010 1100ppm TIA2006
- 1 7.
Density (APY, 60F) D-287 300 6120/2006 C-8 {Nonane) s
C-10 {Decana) 21.00
Flash Point 1010 B3°F BI28 2006
C-11 {Undecans) 16.78
Irom GO0 <0, 5ppm G283/ 20046
C-12 {Ded 4.08
Lead 6010 <0.5ppm 612612008 (Dodecane)
C-13 [Tridecana) 1.49
lagnesium BO10 Z20ppm TIAR200B
_ C-14 [Tetradecane) 0.52
Mickel BO10 =0, 5ppm G/28/2006
C-15 {Pentadecane} 011
Phosphorus-F GO0 <2.0ppm B2 2006
Potassium BO10 28 Oppm BIZ82006
Pour Poirt, F ASTM D-87 T80 GIA02006
Cloud Point, F ASTM DO7 -TEC /302008

A

| \ \ hhuahw@ﬂj _

Laboratory M,
m ‘Analytical Integrity” . A2LAAccreditation #0724.01 - NELAP Certified
“Analytical Integrity” - A2LA Neereditation #0724.01 + NELAP Certified 585 East Tallmadge Avenue - Akron, Otivo 44310 « Phone: 330-253-8211 . Fax: 330-253-4489
505 East Tallmadge Avenus . Akron, Ohio 44310 - Phone: 380-253-8211 + Fax: 330-253-4489 Web Site: www.setiek.com

Web Site! www sallek com
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=ﬁ SUMMIT

. ENVIRONMENTAL TECHNOLOGIES, INC.

Analytlcal Laboratories
LABORATORY REPORT
July 07, 2006
Client: 1.5, Sustainable Emergy Corp.
Address: 500 Industrial S¢
Porl Gibgon, MS 39150
Diate Collected:  6/27/2004
Diate Received: G226
Project #: NIA
Cliemt ID & A Soyhean Oil 1% Cat
Laboratory DA 0606757-01
TWlatrio Liguid
Earameter Method Results Diate of Analysis
YaVWatar ASTM DAS <1.0% TP 2006
TaSolid ASTM 4007 =1.0% 7iT200G
Acld Mumber ASTM 67402 2 mg KOHg TITI2008
Aluminum E010 <0.5ppm B/2002006
Ash D82-02 <0.1% B/2002005
BTU/gal D-240-76 124203Igal Br302008
Caleium D 1200ppm TIARR0O0G
Density (AR, GOF) D-287 350 &/30/2008
Flash Paoint 100 91°F G292006
Irgn B0 <0, 5ppm G2812006
Lead 6010 =0.5ppm G29/ 2008
Magnesium 5010 230ppm TIN2006
Nickel BO10 =0.5ppm B232006
Phosphorus-P G010 =2.0ppm BI2872006
Potassium 6010 21.0ppm 6/28/2006
Paur Paint, F ASTM D-B7 <-00F GIANZ006
Cloud Point, F ASTM D87 =-80F B30 2006

=L\ Y

“Analytical integrity” « AZLA Accreditation #0724.01 - NELAP Certified

585 East Tallmadge Avenue - Akron, Ohio 44310 « Phone: 330-253-8211
Wab Site: wiwwsellek com

« Fax: 330-253-448!
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ENVIRONMENTAL TECHNOLOGIES, INC.

Analytical Laboratories

LABORATORY REPORT

Jaly 07, 2008
Client 1.5 Sustninable Energy Corp,
Addrags: 500 Tncastrial S

Port Gibson, M2 39150

Date Collected: 82742006
Date Beepived: 8292006

Praject #: NiA

Clicat 1T # B Soybean Oil 1% Cut

Laborstory ID #: 060675201

Mlatrix: Liguid

Diate of Analysis: 762006

Parumeter

G-110 C-4

-5 (Pantana)

-5 (Hexang)

C-7 (Heptane)

C-8 [Oetana)

C-8 (Monane)

C-10 (Decana)

C-11 (Undecane)
=12 (Dodecans)
C-13 (Tridecansa)
=14 (Tatradacana)
C-15 (Peniadecans)
(=16 (Hexadacana)
C-17 {Heptadecana)
C-18 (Dotadecans)
C-18 (Monadecans)
C-20 (Escosane}

Laboratory Mmmnur

Resulis %
=00
2.08
.48
2.96
B.64

1566
B.55
487
3.a7
2,08
1.11
241
339
15.08

27
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“Analytical Integrity” - AZLA ﬁmon #0724.01 - NELAP Certified

505 East Tallmadge Avenue - Akron, Chio 44310 « Phone: 330-253-8211 -

I¥ab Bite: nwweselfek. com

Fax: 330-253-4489
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Materials Science D

EMSL Analytical, Inc.

Analyzed by:

QA/QC:

- Laboratory Report -
-Revised Report-

Material Identification

(i

Eugenia Mirica, Ph.D.
Materials Scientist

Wl

John Newton
Laboratory Manager

107 Haddon Avenue, Westmont, NJ 08108
Phone: (856) 858-4800

EMSL Case No.:  360600014-USSEC
Sample(s) Received:  1/6/06
Date of Analysis:  1/20/06/Rev1/31/06
Date Printed:  4/11/06
Reported By:  E. Mirica

Concentration of Organic Nitrogen,
Potash (K,CO;),
and Orthophosphate

January 31, 2006

Date

January 31, 2006

Date

107 Haddon Avenue, Westmont, NJ 08108
Phone: (856) 858-4800

EMSL Analytical, Inc.

EMSL Case No.:  360600014-USSEC
Sample(s) Received:  1/6/06
Date of Analysis:  1/20/06/Rev1/31/06
Date Printed:  4/11/06
Reported By:  E. Mirica

Table 2: Elemental composition of the material from the sample as determined by XRF analysis.

Sample Elements Concentration
Identification (wt %)
Soy Ash Carbon (C) 86.73
Nitrogen (N) (see Note 2) 72
Potassium (K) 369
Phosphorus (P) 0.922
Calcium (Ca) 0.509
Magnesium (Mg) 0.476
Aluminum (Al) 0.18
Sulfur (S) 0.109
Iron (Fe) 0.084
Silicon (Si) 0.045
Chlorine (CI) 0.016
Titanium (Ti) 0.012
Zinc (Zn) 0.0099
Copper (Cu) 0.0071
Manganese (Mn) 0.0069
Strontium (Sr) 0.0031

Note 2: Nitrogen cannot be analyzed with the XRF instrument used in this analysis. Therefore, the total
nitrogen concentration as derived by EPA method 351.3 was used in the matrix description to derive the
concentration of other elements found in the sample.



Biochar is that substance produced when biomass is exposed to high temperatures
of 500 to 1200 Fahrenheit in the absence of oxygen. It has the appearance of

charcoal and possesses the characteristics listed below.

Ultis a 737 fertilizer

U Increase organic content and trace minerals
U Converts barren to fertile

U Increases microbial activity

U Increases nitrogen uptake by plants

U Provides increased surface area for bacteria to grow
U Increases cation exchange rate

U Increase fertilizer efficiency 300%

U Increase water and air retention

U Biomass yield increase 300%

U Reduces erosion

U Increases CO2 absorption

U Decreases NO out gassing

U Binds to and deactivates soil borne toxins

U Removes CO2 from atmosphere

U Carbon sequestration

U Can be used as a coal substitute

U Reverse of coal mining
Sources:
http://www.biochatinternational.org/home.html
http://www.time.com/time/magazine/article/0,9171,1864279,00.html

http://www.newscientist.com/article/mg20126921 .56tk last chanceto-savemankind.html?full=true

Numer ous additional references avail abl e

by

googl i
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RESEARCH NOTE: CLS 07-081
8/23/07 DJS
BIOCHAR SAMPLE FROM VEE -GO ENERGYINTRODUCTION

A sample of a biochar was received from M&e Energy in early June 2007. Analysis of the products toxin binding
properties was requested. After receipt of the sample in early August an analysis of the samples ability
to bind aflatoxins was assayed using the-st&p binding model.

MATERIALS AND METHODS

Aflatoxin challenge was 5 ppb of each of B1,B2, G1 and G2. Dosage of binders was 10, 30 and 50 mg in 10 ml of toxiig containi
buffer. Initial pH was 3.0 and the desorption pH buffer was at 6.8HIREC analysis was conducted using fluorescence detection
Standards and challenge toxin was prepared from stock standard solutions that were prepared from Sigma standards puycb@sed i

RESULTS
Figure 1. Aflatoxin binding results of biochar sample submitted from-GeeEnergy using the two step test model.

Toxin/Dose Adsorption Desorption Efficiency
(mg/10ml) % % %
B1 10 mg 77.6 9.6 68.0
30 mg 91.1 9.6 81.5
50 mg 94.5 11.0 83.5
B2 10 mg 57.1 10.6 46.6
30 mg 79.8 8.0 71.7
50 mg 86.9 5.7 81.1
Gl 10mg 52.7 2.1 50.6
30 mg 64.9 0.0 64.9
50 mg 66.9 0.0 66.9
G2 10mg 34.8 9.1 25.7
30 mg 60.4 9.3 51.1
50 mg 70.9 8.6 62.3

Table 1. Tabulated binding data for biochar sample received fromG@&nergy.
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Binding efficiency of Vee-Go Energy Charcoal Sample
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