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What are Biofuels?

¥, Blofuels are derived from biomass




What are Biofuels?

A Biofuel products derived from a renewable source.

Biogas Biodiesels Bioalcohols




Renewable Energy Sources

Electricity, water heating, Stand Alone Energy Source{s
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Environmental Benefits

1. Lower emissions
1.1 Carbon neutral




Biomass as a Renewable Energy Source

Ethanol: C,H,OH == Fuel
Butanol: C,H,OH mmm—=) Fuel

Acetic acid: C,H,0, mEm===) Organic solvent W
Glycerol: C3HgO, mm===) Pharmaceutical ,

2. Source of carbon

cosmetic products
Lactic acid: C;HO; =mm==) pharmaceutical -

Succinic acid: C,HsO, ) oo and beverages
Aromatics: C H, m====) Range of products




Biochemical Composition of Biomass
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Biochemical Composition of Biomass
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Biodegradation of Hemicelluloses
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Biodegradation of Hemicelluloses
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Biodegradation of Cellulose

Biomass Composition
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Classification of Biofuels

A Classified by type of feedstock used.
I First generation

I Second generation
I Third generation




First Generation Biofuels

U Obtained directly from food sources

U Seed oils: Europe

U Sugars: Brazil

u Corn: USA . 3
U Cereals: Canada :
First

Generation

FOOD ORFUEL? 7N Biofuels

Nearly a billion people will go hungry tonight, yet this year the U.S. will turn nearly 5 billion bushels of
corn into ethanol. That's enough food to feed 412 million people for an entire year.

ALLONS




Second Generation Biofuels

U Obtained from non-food sources

U Municipal solid waste/animal waste: USA
U Energy crops:- switch grass, miscanthus: USA

U Agricultural waste: bagasse : Brazil

Focus of our research

Generation
Biofuels




Third Generation Biofuels

U Algae and genetic modification

U Algae: USA, Europe Genetic

U Genetic modification: plant or e
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A. I NDI R24aQa
crop.

A Consists of 3 parts:

I Stem: milled to produce
sugar

- Bagasse
- Tops: fresh green leaves
" Dry leaves




Deriving Biofuels from Biomass
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e Aims of Research
-
/ALCUE NET
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U To create a bacterial culture collection.

U To identify isolates able to hydrolyze hemicelluloses
and cellulose to fermentable sugars.

U To investigate production of enzymes for
biodegradation of lignin and cellulose.

U To produce biofuels from fermentation of sugars.
U Characterize fuel product
U Characterize the bi-products of fermentation




Culturing and Isolation of Bacteria

A Culturing of samples:

I General purpose medidrypticsoy broth and agar (TSB,
TSA)

" Serial dilutions

- Spread plating of dilutions

I Various colonies selected

- Streak plating until purity was achieved




Culturing and Isolation of Bacteria

A Spread plating

Bagasse Dry leaves Green leaves




