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Credits
Teaching staff E-mail addresses taughtby  Office and hour of attention
teacher

BARTOLI SOLER, ESTHER esther.bartoli@udl.cat 6

Subject's extra information
Previous knowledge

To be able to take this course, the student must have a minimum of basic knowledge about balance relations
(Dalton, Raoult, Henry, Nerts ...)
General objectives

The subject is oriented in order to be able to identify in a general way all the basic operations that can be used in a
process of transformation from raw materials to final products.

Each of the operations that are needed to make the transformation is called a basic operation.

All these operations will be classified according to the conservation of matter and energy. That is why the balances
of matter and energy will be introduced, but at a very basic level.

It is COMPULSORY that the students bring the following elements of individual protection (EPI) to the practices at
the laboratory.

e Laboratory gown from UdL
e Protection glasses
e Mechanical protection gloves

They can be purchased through the shop Udels of the UdL:

C/ Jaume I, 67 baixos
Centre the Cultures i Cooperaci6 Transfronterera

http://www.publicacions.udl.cat/

There will be a specific service for the Campus Universitari d’lgualada.

The use of other elements of protection (for example caps, masks, gloves of chemical or electrical risk, etc.) will
depend on the type of practice to be done. In that case, the teacher will inform of the necessity of specific EPI.

Not bringing the EPI's described or not fulfilling the norms of general security that are detailed below imply that the
student can not access to the laboratories or have to go out of them. The no realisation of the practices for this
reason imply the consequences in the evaluation of the subject that are described in this course guide.

GENERAL NORMS OF SECURITY IN LABORATORY PRACTICES

e Keep the place of realisation of the practices clean and tidy. The table of work has to be free from
backpacks, folders, coats...

¢ No short trousers or short skirts are allowed in the laboratory.

e Closed and covered footwear is compulsory in the laboratory.


http://www.publicacions.udl.cat/
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Long hair needs to be tied.

Keep the laboratoy gown laced in order to be protected from spills of chemicals.

Bangles, pendants or wide sleeves are not allowed as they can be trapped.

Avoid the use of contact lenses, since the effect of the chemical products is much bigger if they enter
between the contact lense and the cornea. Protection over-glasses can be purchased.

No food or drink is allowed in the laboratory.

It is forbidden to smoke in the laboratories.

Wash your hands whenever you have contact with a chemical product and before going out of the laboratory.
Follow the instructions of the teacher and of the laboratory technicians and ask for any doubt on security.

For further information, you can check the following document of the Servei de Prevencié de Riscos Laborals
de la UdL: http://www.sprl.udl.cat/alumnes/index.html

Learning objectives

When finishing the subject the student or student must be able to:

- Know and measure the separation operations.

- Detect, plan, analyze, model, make decisions and solve problems in process flow.

- Know and use the tools to correctly apply the balances of matter and energy.

- Know and use the most sustainable basic operations.

- Know and apply the appropriate treatments.

- Carry out the design and calculation of the different basic operations of a process.

- Be able to develop a technology that respects the environment and integrates in the work of engineering.
- Know the different options for the design and dimensioning of the different basic operations used in the
engineering processes.

- Carry out the tasks assigned based on the basic guidelines given by the teacher, deciding the time to use in each
section, including personal contributions and extending the sources of information indicated.

Competences

Basic:

B02 That students know how to apply their knowledge to their work or vocation in a professional manner and
possess the skills that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study.

B04 That students can transmit information, ideas, problems and solutions to a specialized and non-specialized
public.

Transversal:

CT5. To apply essential notions of scientific thinking.

General competences:

CG3. To synthesize basic and technological subjects, which enable them to learn new methods and theories, and
provide them with versatility to adapt to new situations.

CG4. To sSolve problems with initiative, make decisions, creativity, critical reasoning and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Chemical Engineering..

CG10. To work in a multilingual and multidisciplinary environment.

CG11. To understand and apply the necessary legislation in the exercise of the profession of Industrial Technical


http://www.sprl.udl.cat/alumnes/index.html
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Engineer
Specific competences:

CE19. To calculate material and energy balances, biotechnology, material transfer, separation operations, chemical
reaction engineering, design reactors, and valorize and transform raw materials and energy resources.

CE21. To design and manage applied experimentation procedures, systems with fluid flow, heat transfer, material
transfer operations.

Subject contents

1. The basic operations
1.1. Classification of the basic operations
1.2. Introduction to the balances of matter and energy

2. Basic physical operations controlled by the transfer of matter
2.1. Distillation - Rectification

2.2. Absorption - Desorption

2.3. Extraction

2.4. lon adsorption and exchange

3. Balance of matter in systems without and with chemical reaction and in stationary state
3.1. Material balance without chemical reaction and steady state
3.2. Material balance with chemical reaction and steady state

4. Energy balance systems without and with chemical reaction and in stationary state
4.1.Balance of energy without chemical reaction and stationary state
4.2.Balance of energy with chemical reaction and steady state

5. Balances of matter and energy with non-stationary status
5.1. Balances of matter and energy without chemical reaction and in non-stationary state
5.2. Balances of matter and energy with chemical reaction and in non-stationary state

Methodology
Master class, where the basic concepts are exposed in a deductive sequence.
Problem solving. The methodology to solve the typical problems is exposed, starting from the basic concepts.

Practicum, will be performed at the laboratory in groups of 5 people. Each group will then present a report
analyzing the experimental data.

Written exam. At day and time established by the study board. Each student has to solve by its own the proposed
questions in a limited time. The students know the punctuation criteria.

Development plan

Week Methodology Contents E:(I)zlajs:roometual Self study hours

18 LRI Chapters 1,2,3 32 55
Problems
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g Written exam (E1) Chapters 1,2 2
10-11 Practicum Practicum at 4 5
laboratory
12-15 Master class Chpters 4,5 20 30
Problems
16 Written exam (E2) Chapters 3,4,5 2

Evaluation

Halfway through the semester, a written test (E1) will be taken, corresponding to the subject taught during this first
part and representing 25% of the overall mark. At the end of the semester there will be another written test (E2)

with the total of the subject taught corresponding t045% of the overall mark. There will also be a practical note (P)
that represents 15% of the overall mark and a note of the project (Pl) that also represents 15% of the overall mark.

The note will be:
NO1 =0,25E1 + 0,45 E2 + 0,15 P + 0,15 PI

Those who have not passed the subject at the first opportunity may take a final examination of recovery (ER) that
will include all the subjects taught during the course.

The final grade of the subject will be:
NO2 = 0,70 ER + 0,15P + 0,15PI

Tests E1, E2, and ER will be carried out on the dates set by the Studies Directorate. The practices will be done
during the last weeks of the course agreed with the students.
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