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Å Varieties of vegetable based biomass available as sustainable, renewable 
energy production feedstocks

Å Relationship of biomass growth rates to CO2 outputs into the environment

Å Innovative use of biomass in a ñfeedstock to fuel to foodò initiative to create a 
local sustainable agricultural/energy industry

Å Introduction to Rivera Process of catalytic vacuum pyrolysis

Å Availability of plentiful renewable waste feedstock streams for fuel production

Å Introduction to an innovative Rivera Process catalytic vacuum pyrolysis 
facility

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

Å The miracle of biochar  

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

Å Obstacles to commercialization of disruptive technologies 

Learning Objectives



E2M Initiative to Create a 
Sustainable Community

www.e2m.org

www.vee - go.com



WHAT IS BIOMASS?

ÅBiomass includes many virgin or 

waste biological materials grown or 

produced in the air, soil, or seas of 

the planet.

ÅIt 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

Biomass

Replacement 

Time

CO2 Added per Pound 

Consumed Before 

Absorption (lbs)

CO2 Added per Pound 

Consumed Before 

Absorption (cu ft)

Coal

50,000,000 

Years
2.86 Pounds 

in Perpetuity
24.87 Never to 

be Absorbed

Hardwood 20 Years 36.600 318.26

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 .15 to .30 1.3 to 2.6

Algae 24 Hours 0.005 0.04





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

Phase One: Feedstock to Fuel



Renewable Fuels Partners



Sunrise Oil Facility in West Springfield, MA





Using Catalytic Vacuum 

Pyrolysis Technology to 

Create a Greener 

Sustainable Urban 

Environment



















Reactor Outputs are:

55% Liquid Biocrude

20% Solid Biochar

25% Gaseous









SSTP Bio-Oils at Dry Ice Temps









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.

üIt is a 737 fertilizer

üIncrease organic content and trace minerals 

üConverts barren to fertile 

üIncreases microbial activity 

üIncreases nitrogen uptake by plants 

üProvides increased surface area for bacteria to grow 

üIncreases cation exchange rate 

üIncrease fertilizer efficiency 300%

üIncrease water and air retention 

üBiomass yield increase 300%

üReduces erosion 

üIncreases CO2 absorption 

üDecreases NO out gassing 

üBinds to and deactivates soil borne toxins

üRemoves CO2 from atmosphere

üCarbon sequestration 

üCan be used as a coal substitute 

üReverse of coal mining
Sources:

http://www.biochar-international.org/home.html

http://www.time.com/time/magazine/article/0,9171,1864279,00.html

http://www.newscientist.com/article/mg20126921.500-one-last-chance-to-save-mankind.html?full=true

Numerous additional references available by googling ñbiocharò







RESEARCH NOTE: CLS 07-081

8/23/07   DJS

BIOCHAR SAMPLE FROM VEE -GO ENERGYINTRODUCTION

A sample of a biochar was received from Vee-Go 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 two-step 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 toxin containing 

buffer. Initial pH was 3.0 and the desorption pH buffer was at 6.8.  RP-HPLC analysis was conducted using fluorescence detection.  

Standards and  challenge toxin was prepared from stock standard solutions that were prepared from Sigma standards purchased in July 07.

RESULTS

Figure 1.  Aflatoxin binding results of biochar sample submitted from Vee-Go Energy using the two step test model.

Toxin/Dose    

(mg/10ml)

Adsorption 

%

Desorption 

%

Efficiency 

%

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

G1 10 mg  52.7 2.1 50.6

30 mg  64.9 0.0 64.9

50 mg  66.9 0.0 66.9

G2 10 mg  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 from Vee-Go Energy.
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