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Spring Quarter Timeline for Activities

· Week 1

· Introduce project – didactic lecture on global energy concerns from the chemist’s perspective

· Assign research on reducing agents

· Divide students into 2 groups, set up 2 fermentations – corn vs. fruit

· Introduce possibility of extra credit (requiring additional out of class time) to investigate ethanol generation by digestion and fermentation of cellulosic materials

· Week 2

· Maintain fermentations

· Week 3

· Maintain fermentations

· Week 4

· Turn in research on energetic requirements for the generation of reducing agents

· Didactic lecture on organic reductions

· Maintain fermentations

· Week 5

· Carry out reduction of acetic acid to ethanol via NaBH4, work up and analyze

· Maintain fermentations
· Week 6

· Assign topics for final presentation

· Maintain fermentations

· Week 7

· Maintain fermentations

· Week 8

· Break down fermentation and begin work up – fractional distillation

· Week 9

· Didactic lecture on biochemical oxidations and reductions

· Finish work up on fermentation and analyses

· Week 10

· Begin final presentations

· Week 11

· Finish final presentations

Materials and Methods 

For materials and methods for the NaBH4/I2 reduction of HAc, see Simek, J. W.; Tuck, T.; Bush, K. C. J. Chem. Educ. 1997, 74, 107      

The apple and corn fermentation strategy shall be adapted from the most excellent Wittenham Hill Cider Pages http://www.cider.org.uk/ (accessed July 29, 2009). 

Students wishing to attempt the generation of ethanol from more cellulosic feedstock will be directed to Alcohol Fuels: Options for Developing Countries; Ruskin, F.R. Ed.; National Academy of Sciences: Washington, D.C., 1983, for both perspective and technique.
