	Subject:

BIOENGINEERING AND BIOTECHNOLOGY

	Code:
BM3163K

	Prerequisites:

Biochemistry, Enzyme-catalysis, Separation, Reaction-kinetics



	Lecturer's name:

Dr. László Hanák 

	Lecturer's position:
Assoc. Prof.


	Contact hours/week:
3


	Examination:

E


	Credit value:
3



	Educational Objectives:
The program includes the basic information for understanding of development of industrial biotechnologies



	Contents:

Week

	1.
	Biomass refining: A contribution to the stabilized world model. Biomass: Energy source or chemical raw material?

	2.
	Complex utilization of biomass, as a Chemical raw material.

	3.
	Natural raw materials for industrial biotechnologies: hemicelluloses, cellulose, starch and lignin.

	4.
	Production of environment-friend biocomposites.

	5.
	Bioseparation I. (Filtering, isolation).

	6.
	Bioseparation II. (Product purification, polishing).

	7.
	Characteristics of biological materials and products. Preliminari costing in biotechnologies.

	8.
	Characteristic features of bioreactors. Formal kinetics of cell growth and product formation.

	9.
	Comment on reactor selection. (Stirred tanks, tower reactors, plunging-jet reactors).

	10.
	Anaerobic “submerged reactors”.

	11.
	Aerobic reactors.

	12.
	Industrial reactors with immobilized biocatalysators (Izomerisation of D-Glucose).

	13.
	Waste-water treatment in the immobilized cell-reactors.

	14.
	Food fermentation (Cheese-making, vinegar production).

	
	


	References:

1. Principles of Biomass Refining, Marton Gy.: et al. (Gulf, Houston, 1990): 2. Bioseparations, Balter P.A. et al. (John Wiley and Sond, New York, 1988). 3. Bioreactor Engineering, Vol. 2., Schügerl, K. (John Wiley and Sons, Chicherster, 1991).




	Types of Practical Exercises (Assignments) for Students: 

 Ecological limits of biomass utilization

 How to use biomass for energy?

 Theory of utilization of cellolignins for chemicals

 Structure of cellulose, hemicellulose, lignin, starch

 What does hemicellulose fit?

 Biocomposites as “green-products”

 Basic concepts of extraction, adsorption, elution chromatography, precipitation,

     ultrafiltration, crystallization 

 Principle of the Monod-chemistate

 Definition of reactor features

 Reactor contructions

 Liquid fluidized-bed reactors

 Membrane reactors

 Aerobic effluent treatment

 Structure of feasibility studies especially for planning of industrial biotechnologises

 Removal of insolubles by filtration

 Isolation of products by HPLC

 Purification by chromatographic methods

 Bioreactors (fermentors, immobilized reactors)

 Biomass refining by acidic hydrolysis

 Modification of biopolymers for “green products” 


	Examination Requirements and Questions:

See types of practical exercises for students
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