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COURSE DATA

Data Subject

Code 44442

Name Biotechnological processes

Cycle Master's degree

ECTS Credits 3.0

Academic year 2020 - 2021

Study (s)

Degree Center Acad. Period
year

2209 - M.D. in Chemical Engineering School of Engineering 1 Secondterm

Subject-matter

Degree Subject-matter Character

2209 - M.D. in Chemical Engineering 12 - Optatividad Optional

Coordination
Name Department
PENARROCHA OLTRA, JOSEP MANUEL 245 - Chemical Engineering

SUMMARY

"Biotechnological Processes' is an optional subject of the Master in Chemical Engineering taught in
Valencian in the second semester. It consists of 3 ECTS credits.

In order to provide the basic information for implementation and/or operation of bioprocesses on an
industrial scale, the core of the course focuses on the peculiarities of biological reaction, mainly in mass
transfer aspects (especially important in aerobic processes) and scaling-up; and in the design of
sterilization at industrial scale. To provide an overview of biotechnology processes, the courseis
complemented by the study of typical examples of bioprocesses and downstream processing for
biotechnology
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The subject will be developed from the following contents:
- Introduction to industrial microbiology.

- Bioreactors. advanced designs, mass transfer, heat transfer and sterilization. Introduction to scale-

- Downstream processing in biotechnology.

- Bioprocesses technologies for waste treatment. Other applications of bioprocesses.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

No prerequisites are needed for this subject

OUTCOMES

2209 - M.D. in Chemical Engineering

- Design products, processes, systems and services for the chemical industry and optimise others
already developed, on the basis of the technologies of various areas of chemical engineering
including transport processes and phenomena, separation operations and engineering of chemical,
nuclear, electrochemical and biochemical reactions.

- Apply critical reasoning to their knowledge of mathematics, physics, chemistry, biology and other
natural sciences, obtained through study, experience and practice, in order to establish economically
viable solutions to technical problems.

- Be able to solve unfamiliar and ill-defined problems that have specifications in competition by
considering all possible methods of solution, including the most innovative ones, and selecting the
most appropriate, and correct implementation by evaluating the different design solutions.

LEARNING OUTCOMES

- Know fundamentals of microbial agents used in industral bioprocesses.

- Deepen on knowledge of bioreaction configurations and downstream processing on biotechnology.
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- Deepen analysis of case studies on the design and use of bioprocesses.

In addition to those specified in the verified memory, the following will be obtained:

- Be able to size and to analyze agitation and aeration of bioreactors at industrial scale.
- Be able to size and to analyze sterilization at industrial scale.

- Know how to interpret and use information to solve practice cases.

- Develop skillsto handle specialized bibliographic sources for finding, selecting and understanding
the information.

- Be ableto critically analyze the results of practical applications.

- Be able to write reports with clarity and order.

DESCRIPTION OF CONTENTS

1. Introduction

Introduction to industrial microbiology.

Historical and socioeconomic context of biochemical engineering.
Applications in bioprocesses.

Advanced designs of bioreactors.

2. Mass transfer in bioreactors

Mass transfer.
Aeration: gas-liquid mass transfer.
Agitation: Forced convection mass-transfer.

3. Sterilization in Bioprocesses

Heat sterilization and heat transfer in bioreactors.
Discontinuous sterilization of media.

Continuous sterilization of media.

Air sterilization.
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4. Scale-up of bioreactors

Bases of scale-up.
Media sterilization. Aeration-agitation. Regime analysis and scale-down.

5. Applications in bioprocesses and downstream processing for biotechnology

Applications in bioprocesses.
Bioprocess technologies for waste treatment.
Downstream processing for biotechnology.

WORKLOAD

ACTIVITY Hours % To be attended
Theory classes 20,00 100
Classroom practices 10,00 100
Development of group work 3,00 0
Development of individual work 3,00 0
Study and independent work 10,00 0
Readings supplementary material 2,00 0
Preparation of evaluation activities 7,00 0
Preparing lectures 7,00 0
Preparation of practical classes and problem 7,00 0
Resolution of case studies 5,00 0
Resolution of online questionnaires 1,00 0
TOTAL| 75,00

TEACHING METHODOLOGY

The teaching methodology used in the subject will consider the following aspects:

L ecture sessions. An overview of the topic will be exposed and key concepts will be stressed to be
developed. Information on resources will be offered to be used for the preparation of the subject in depth.
Some practical cases will be worked to enhance the acquisition of concepts.

Practical lessons. Practical questions and problems to be solved by students will be proposed. The
professor will work a number of problems-type, exercises and case studies to promote the acquisition of
skills on the various aspects of the subject.
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EVALUATION

The evaluation of the subject is based on the following items:

1. Objective test (75% of grade): Based on awritten test with theoretical and practical questions.

2. Practical activities (20% of grade): Based on written work submitted to the professors (reports,
problems solved, etc) and/or individual specific tests.

3. Continuous assessment (5% of grade): Based on regular course attendance and classroom activities.

The subject will be passed when the weighted average mark is equal to or greater than 5 (out of 10), being
mandatory to obtain in the objective test amark equal or greater than 4.5 (out of 10). If the mark of the
objective test isbelow 4.5 (out of 10) that will be the global mark of the subject.

REFERENCES

Basic
- Principios de ingenieria de los bioprocesos. P.M. Doran (Ed. Acribia)

Ingenieria Bioguimica. F. Godia Casablancas y J. Lopez Santin, editores (Editorial Sintesis)

Biochemical Engineering. S. Aiba, A.E. Humprey y N.F. Millis (Academic Press)

Bioseparations: downstream processing for biotechnology. Belter, P.A., Cussler, E.L., Wei-Shou Hu.
(John Wiley and Sons)

Principles of fermentation technology. P.F. Stanbury, A. Whitaker and S.J. Hall (Butterworth-
Heinemann)

Additional

- Ingenieria de Bioprocesos. M. Diaz Fernandez (Ed. Paraninfo)

Biochemical Engineering Fundamentals. J.E. Bayley y D.F.G. Ollis (McGraw-Hill)

Biochemical engineering. H.W. Blanch y D.S. Clark (Marcel Dekker)

Basic Bioreactor Design. Vant Riet, K., Tramper, J. (Marcel Dekker)

Bioseparations Science and Engineering, R.G. Harrison, P. Hodd, S.R. Rudge, D.P. Petrides,
(OxfordUniversity Press.)

Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design. L. Shijie (Elsevier)

Biochemical engineering: a textbook for engineers, chemists and biologists. S. Katoh and F. Yoshida
(Weinheim)

Biochemical engineering and biotechnology. G.D. Najafpour (Elsevier)
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ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

English version is not available

Contenidos

Se mantienen |os contenidos inicialmente recogidos en la guia docente.

Volumen detrabajo y planificacion temporal de la docencia
Respecto al volumen de trabajo:

Se mantienen las distintas actividades descritas en la Guia Docente con la dedicacion prevista.

Respecto ala planificacién temporal de ladocencia

El material para el seguimiento de las clases de teoria/practicas de aula permite continuar con la
planificacion temporal docente tanto en dias como en horario, tanto si la docencia es presencial en el
aulacomosi noloes.

M etodologia docente
El desarrollo de la asignatura se articula como se ha establecido para el segundo cuatrimestre.

S se produce un cierre de las instalaciones por razones sanitarias que afecte total o parcialmente a las
clases de la asignatura, éstas seran sustituidas por sesiones no presenciales siguiendo los horarios
establecidos.

Evaluacion

Se mantiene el sistema de evaluacion descrito en la Guia Docente de la asignatura en la que se han
especificado las distintas actividades evaluables, asi como su contribucion a la calificacién final dela
asignatura.

S se produce un cierre de lasinstalaciones por razones sanitarias que afecte al desarrollo de alguna
actividad evaluable presencial de la asignatura ésta serd sustituida por una prueba de naturaleza similar
que serealizard en modalidad virtual utilizando las herramientas informaticas licenciadas por la
Universitat de Valencia. La contribucion de cada actividad evaluable a la calificacion final de la
asignatura permanecera invariable, segun o establecido en esta guia.

44442 Biotechnological processes 6



_ Course Guide
44442 Biotechnological processes

Bibliografia

Se mantiene la bibliografia recomendada en la Guia Docente pues es accesible.
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