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1. IDENTIFYING DATA

Degree First Degree in Chemical Engineering Type and Year Compulsory. Year 3

Faculty School of Industrial Engineering and Telecommunications

Discipline Subject Area: Balances, Biotechnology, Separation, Chemical Reaction Engineering, Reactor Design, Assessment
and Transformation of Resources
Module: Compusory Training Industrial Chemistry

Course unit title and
code

G781 - Separation Processes

Number of ECTS
credits allocated

6 Term Semester based (1)

Knowledge Field Chemical engineering, materials engineering and natural environment engineering

Web

Language of
instruction

Spanish English Friendly Yes Mode of delivery Face-to-face

Department DPTO. INGENIERIAS QUIMICA Y BIOMOLECULAR

Name of lecturer MANUEL ALVAREZ GUERRA

E-mail manuel.alvarezg@unican.es

Office E.T.S. de Ingenieros Industriales y de Telecomunicación. Planta: - 2. DESPACHO PROFESORADO (S2011)

Other lecturers MARIA FRESNEDO SAN ROMAN SAN EMETERIO

4. OBJECTIVES

To acquire a global vision of separation processes.

To understand the fundamentals of different separation processes of interest in Chemical Engineering.

To learn and apply methods of analysis and design of separation processes based on equilibrium stages and on mass transfer models.

To appropriately use the mathematical tools required for calculation and design of separation processes and for solving problems of
industrial interest.

6. SUBJECT PROGRAM

CONTENTS
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1 Unit 1: Introduction to separation processes.
Presentation, course development and bibliography. Separation mechanisms. Modes of operation. Separation factor. Selection
of separation processes.

2 Unit 2: Fundamentals of processes of equilibrium stages.
Terminology and basic concepts of a single equilibrium stage. Phase equilibria. Examples.

3 SEPARATION BY PHASE CREATION
Unit 3: Continuous rectification.
Definition. Introduction.
Continuous binary rectification: McCabe-Thiele method.
Continuous multicomponent rectification: Fenske-Underwood-Gilliland method, rigorous resolution using process simulators.
Equipment and design considerations.
Unit 4: Distillation.
Definition. Types of distillation. Flash distillation. Differential distillation.

4 SEPARATION BY PHASE ADDITION
Unit 5: Absorption.
Definition. Equipment. Design of an absorption column. Methods for determination of the no. of stages: McCabe-Thiele method.
Kremser method for multicomponent absorption and desorption.
Unit 6: Liquid-Liquid Extraction.
Definition. Equipment. General design considerations. Extraction in one stage. Extraction in systems of multiple stages: methods
to calculate the no. of stages.

5 Unit 7: Separations that involve a solid phase.
Leaching or solid-liquid extraction. Crystallization. Drying of solids.

6 Unit 8. Operation in packed columns using mass transfer models.
Introduction. Application to absorption/stripping. Application to distillation.

7 CASE STUDY (I): SEPARATION BY CONTINUOUS RECTIFICATION
Task 1: Vapour-Liquid Equilibrium (VLE) data. Obtaining vapour-liquid equilibrium data: simulated and experimental.
Task 2: Resolution by means of McCabe-Thiele graphical method.
Task 3: Resolution by means of process simulator. Resolution using ChemSep. Study of the influence of variables.
Task 4: Improvement of the separation: obtaining a distillate product of higher purity.

8 CASE STUDY (II and III): SEPARATION BY PHASE ADDITION
Case study (II): CO2 absorption
Task 5: Resolution by means of graphical methods.
Task 6: Resolution by means of process simulator. Resolution using ChemSep. Study of the influence of variables.
Case study (III): Liquid-Liquid Extraction
Task 7: Liquid-liquid equilibrium data and single stage extraction of acetic acid.
Task 8: Extraction of acetic acid in countercurrent, multiple stages.

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

Test 1 Written exam No Yes 40,00

Resolution of Cases of Study of Separation Processes (I) Work No Yes 10,00

Test 2 Written exam Yes Yes 40,00

Resolution of Cases of Study of Separation Processes (II) Work No Yes 10,00

TOTAL 100,00

Observations

The continuous assessment is based on doing tests 1 and 2 and doing the cases of study proposed.
The students will also have the option of passing the course by taking the final exam on the dates of the ordinary and extraordinary call
established by the Centre. In the ordinary call, the course will be passed or failed in its entirity. Students who have the mark of "fail" in the
transcript of the ordinary call must take the exam of the whole course in the extraordinary call.

Observations for part-time students

In the event that the part-time students cannot regularly participate in the teaching activities, they could undergo a single evaluation
process consisting of the delivery of the portfolios in the ordinary examination period (20% of the final grade) and doing the final test on
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the date established by the Center (remaining 80%).
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