Outline: Biomass - Ethanol

I. Basic chemistry

A. Chemical structure




B. Form at normal pressure and temperature




II. How produced

A. Raw materials used




B. Method of processing




C. Need for energy




III. Use as a fuel for internal combustion engine

A. Potential as pure ethanol




B. Blends, especially E20 / E85




IV. Organic chemicals used as feedstock (sugars, starch, cellulose)

A. Which is most important?
V. Ethanol production trends

A. Global trends

1. Production over time




2. Leading countries




B. U.S. Trends

1. Production over time




2. Where would cellulosic ethanol come from?




VI. Issues relating to ethanol production

A. If starting from simple sugars




B. If starting from starches




C. If starting from cellulose







VII. Benefits and drawbacks of biomass / ethanol

A. Benefits

1. Not fossil fuel




2. No radioactivity




3. More reliable than wind or solar




B. Drawbacks of biomass / ethanol

1. Low energy yield compared to inputs



2. Extensive land use



3. Fertilizers are energy expensive, environmentally damaging



VIII. Points from textbook

A. Is Brazil’s ethanol program currently viable? (p. 426)




B. What activities associated with agriculture in the US require an energy input? (pp. 538-542)



C. What fuels are used for cooking purposes in developing countries? (pp. 552-554)
