BRT 501:  Fundamentals of Biorenewable Resources

Section A  (  M W F 2:10 pm  (  Spring, 2003

	Instructor*
	Topic
	Office
	Phone
	E-Mail
	Office Hours

	Robert Brown
	Engineering concepts, heat and power
	286 Metals Dev.
	4-7934
	rcbrown
	By appt.

	George Kraus
	Chemistry
	2759 Gilman
	4-7794
	gakraus
	1-2 MW

	Basil Nikolau
	Biochemistry
	2210 Molec Biol
	4-9423
	dimmas
	By appt.

	Larry Johnson
	Plant chemistry, separations
	1041 Food Sci
	4-4365
	ljohnson
	By appt.

	Joe Colletti
	Resources
	253B Bessey
	4-4912
	colletti
	By appt.

	Tom Richard
	Production, environmental impacts
	3222 NSRIC
	4-0465
	tlr
	By appt.

	Brent Shanks
	Products, processing
	2119 Sweeney
	4-7934
	bshanks
	By appt.

	Paul Gallagher
	Economics
	481 Heady
	4-6181
	paulg
	By appt.


*
The course is team-taught by a large number of ISU faculty who are involved in biorenewable resources.  The eight faculty members on this list are the course leaders.  Please refer to them about topics for which they are responsible.

Textbook:
Biorenewable Resources:  Engineering New Products from Agriculture,
R. C. Brown, Iowa State Press, 2003.

Prerequisite:
Undergraduate training in engineering or physical or biological discipline or degrees in agriculture or economics.

Course Description:  Introduction to the science and engineering of converting biorenewable resources into bioenergy and biobased products.  Survey of the biorenewable resource base and properties; description of biobased products; methods of biorenewable resource production; processing technologies for fuels, chemicals, materials, and energy; environmental impacts; economics of biobased products and bioenergy.

Grading:  At the end of the presentation of the thirteen topics listed below, students will be given an assignment (homework problem or take-home quiz) to prepare during the course of the next week.  Each assignment will be graded by the leader of the subject topic.  No midterm or final exam will be given.

Course Outline (topic leaders are indicated in brackets):

1. Introduction [Brown, Kraus –2 lectures] – Jan 13, 15
Definition of terms, history of biorenewables, challenges

Foundations of the BioEconomy, DOE roadmap

2.
Engineering Concepts [Brown – 3 lectures] – Jan 17, 22, 24
3.
Chemistry Concepts [Kraus – 3 lectures] – Jan 27, 29, 31
4.
Biochemistry and Plant Science Concepts [Nikolau – 3 lectures] – Feb 3, 5, 7
5.
Carbohydrates, Lignocellulose, Oils, and Protein [Johnson – 3 lectures] – Feb 10, 12, 14
6.
Plant Separation Concepts [Johnson – 3 lectures] – Feb 17, 19, 21
7.
Biorenewable Resource Base [Colletti – 3 lectures] – Feb 24, 26, 28
Wastes, dedicated energy crops, herbaceous energy crops, woody crops

8.
Production of Biorenewable Resources [Richard – 3 lectures] – Mar 3, 5, 7
Woody crops (planting, harvesting, storage) – Rick Hall (1 lecture)

Herbaceous crops (planting, harvesting, storage) – Graeme Quick (1 lecture)

Transgenic issues – Charlie Hurburgh (1 lecture)

9.
Products from Biorenewable Resources [Shanks – 5 lectures] – Mar 10, 12, 14, 24, 26
Bioenergy and fuel cells
Transportation fuels
Chemicals
Materials – bioplastics, biocomposites, fiber products
10.
Conversion of Biorenewables to Heat and Power [Brown – 3 lectures] – Mar 28, 31, Apr 2
Combustion – Mark Bryden (1 lecture)

Gasification – Robert Brown (1 lecture)

Biological routes – Shihwu Sung (1 lecture)
11.
Processing of Biorenewables to Chemicals and Fuels [Shanks – 5 lectures] – Apr 4, 7, 9, 11, 14
Fermentation of sugars (PLA)

Conversion of lignocellulosic feedstocks

Thermochemical conversion

Catalysis (biodiesel)

Biorenewable resources to natural fibers

12.
Environmental Impact of the BioEconomy [Richard – 3 lectures] – Apr 16, 18, 21
Soil fertility, erosion, global warming, life cycle analysis

13.
Economics of Biorenewable Resources [Gallagher – 5 lectures] – Apr 23, 25, 28, 30, May 2
Cost of feedstocks from biorenewable resources
Cost of manufacturing biobased products
Public policy – status of bioenergy industry and reviews of the case for government involvement
Products, markets, and pricing in markets with quality standards – a review of specific instances of competition between bioproducts and petrochemical products
(e.g., ethanol and MTBE, ethylene and lactic acid plastics)

