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Coursettitle Person responsible for the course . Semester E(.:TS Hours
(winter/summer) points

ADVANCED CHEMICAL . I .

1 REACTION ENGINEERING Halina Murasiewicz winter/summer 4 60
ADVANCED OF ENERGY . S .

2 STORAGE AND TRANSFER Halina Murasiewicz winter/summer 4 60

3 ADVANCED PROCESS DESIGN Halina Murasiewicz winter/summer 7 75

4 BIO-INSPIRED MATERIALS Mirostawa El Fray winter/summer 3 30
CHEMICAL ENGINEERING . S .

5 PROCESS SIMULATION Halina Murasiewicz winter/summer 7 75
CHEMISTRY OF BUILDING - .

6 MATERIALS Katarzyna Wilpiszewska winter/summer 6 60
COSMETIC FORMULATION . . .

7 (ADVANCES) Paula Ossowicz-Rupniewska winter/summer 5 45
MODERN TECHNOLOGIES FOR L .

8 PURIFICATION OF GASES Jacek Przepidrski winter/summer 2 30
NATURAL PRODUCTS FROM o :

9 PLANTS Matgorzata Dzieciot winter/summer 5 45
PHARMACEUTICAL CHEMISTRY . . .

10 (ADVANCES) Paula Ossowicz-Rupniewska winter/summer 6 60

11 PROCESS SAFETY MANAGEMENT Halina Murasiewicz winter/summer 5 60
RESEARCH PROJECT IN . N :

12 CHEMICAL ENGINEERING II Halina Murasiewicz winter/summer 15 120
SPECIAL METHODS OF . .

13 SEPARATION Anna Kietbus-Rapata winter/summer 4 60

STRATEGIES AND
14 TECHNOLOGIES IN Matgorzata Dzieciot winter/summer 3 45

ENVIRONMENTAL PROTECTION




Course title

ADVANCED CHEMICAL REACTION ENGINEERING

Level of course

second cycle

Teaching method

auditory class / lecture

Person responsible |i5/ing Murasiewicz E-mail address |}};ina Murasiewicz@zut.edu.pl
for the course to the person

Course code (if WTilCh-2-01 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 4 ::,l:,;s;tp;r 60

Objectives of the
course

The student will be able to:

1.Describe and define the rate of reaction.

2.Derive the mass balance equation.

3.Apply the mass balance equation to the most common types of industrial reactors.
4.Write the rate law in terms of concentrations, and temperature.

5.Use nonlinear regression to determine the rate law parameters.

6.Apply the differential and integral methods for analysis of reactor data.

7.Define a catalyst and describe its properties.

8.Describe the steps in a catalytic reaction.

9.Suggest a mechanism and apply the concept of a rate-limiting step to derive a rate law.

Entry requirements

Fundamentals of chemical engineering

Course contents

Derivation of general mass balance equations.
Reactor sizing.

Analysis of stoichiometry.

Analysis of rate data.

Analysis of catalytic reactors .

Analysis of three-phase reactors.

Analysis of isothermal and nonisothermal reactors.
Analysis of biochemical reactors.

Chemical reactor Design using ASPEN Plus.
Introduction. Fundamental concepts.

The General Mass Balance Equation. Reactor sizing.
Stoichiometry. Conversion.

The Reaction Order. The Rate Law.

Collection and analysis of rate data.

Multiple reactions. Reaction mechanisms.
Catalytic reactors.

Three-phase reactors.

Isothermal and nonisothermal reactor design.
Biochemical reactors.

Assessment methods

Lecture illustrated by Power Point presentation and computer simulation
Classis illustrated by computer and manual calculations

Periodic assessment of student achievement

Lecture: exam at the end of the semester
Classis: written test

Recommended
readings

1. Fogler H.S., Elements of chemical reaction engineering, Prentice-Hall, New Jersey, 2009
2. Levenspiel O., Chemical reaction engineering, Wiley, New York, 1999
3. Luyben W.L., Chemical reactor design and control, Wiley, New York, 2007

Knowledge

The student will be able to:

1.Describe and define the rate of reaction.

2.Derive the mass balance equation.

3.Write the rate law in terms of concentrations, and temperature.
4.Define a catalyst and describe its properties.

5.Describe the steps in a catalytic reaction.

Skills

The student will be able to:

1.Apply the mass balance equation to the most common types of industrial reactors.
2.Use nonlinear regression to determine the rate law parameters.

3.Apply the differential and integral methods for analysis of reactor data.

Other social
competences

The student will be able to suggest a mechanism and apply the concept of a rate-limiting step to derive a rate
law.




Course title

ADVANCED OF ENERGY STORAGE AND TRANSFER

Level of course

second cycle

Teaching method

auditory class / lecture

Person responsible |ij5)ina Murasiewicz E-mail address | 3ing Murasiewicz@zut.edu.pl
for the course to the person
Course code (if WTilCh-2-02 ECTS points 4
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 60
semester
Student is expected to be able to:
. List and generally explain the main sources of energy and their primary applications in the world.
. Describe the challenges and problems associated with the use of various energy sources, including
Obiecti f th fossil fuels, about future supply and the environment.
jectives of the . Discuss remedies/potential solutions to the supply and environmental issues associated with fossil
COLNSE fuels and other energy resources.
. List and describe the primary renewable energy resources and technologies.
. Describe/illustrate basic electrical concepts and system components.
. Make quantity/quality comparisons among energy uses, resources, and technologies.

Entry requirements

Fundamentals of mass and energy balances
Thermodynamics
Heat transfer

Course contents

Students will analyse/calculate many examples of the application of renewable energy resources to identify the
optimal solutions: PV panel, solar panel, wind tower, heat pumps

Introduction to renewable energy sources

Energy from the physical view

Renewable energy - hydropower, wind energy, solar energy, geothermal energy and energy of biomass
Fossil fuels and nuclear energy

Transmission and energy storage

World energy balance

Environmental aspects of energy consumption

Economic aspects of energy production and consumption

Emerging technologies

Assessment methods

activating methods: lecture and didactic discussion
practical methods - tutorials

assessment of progress of the work - monthly
written final test/report

Recommended
readings

1. B. Godfrey, Renewable Energy: Power for a Sustainable Future, Oxford Univ. Press, 2004

2.J. F. Manwell, J. G. McGowan, A. L. Rogers, Wind energy explained, theory, design and application, Wiley and
sons LTD, 2005

3. Taylor, F. W., Elementary climate physics, Oxford University Press, 2005

Knowledge

Student is expected to be able to list and generally explain the main sources of energy and their primary
applications in the world.

Student is expected to be able to describe the challenges and problems associated with the use of various
energy sources, including fossil fuels, about future supply and the environment.

Student is expected to be able to discuss remedies/potential solutions to the supply and environmental issues
associated with fossil fuels and other energy resources.

Student is expected to be able to list and describe the primary renewable energy resources and technologies.
Student is expected to be able to describe/illustrate basic electrical concepts and system components.
Student is expected to be able to make quantity/quality comparisons among energy uses, resources, and
technologies.

Skills

Student can ensure adequate protection of his/her own workplace and assess the risks during testing,
measurements and experiments

Student is able to acquire, critically evaluate and creatively process information from the scientific literature
databases, and other properly chosen sources

Other social
competences

Student is able to define the social role of the graduate of technical university, particularly in the dissemination
of technical culture in society and communicating in a meaningful and attractive way information on the
achievements of applied energetics and its effects on development of modern technologies, especially in the
renewable energy sector

Student is able to work as individual or in group




Course title

ADVANCED PROCESS DESIGN

Level of course

second cycle

Teaching method

project / lecture

Person responsible
for the course

E-mail address

Halina Murasiewicz
to the person

Halina.Murasiewicz@zut.edu.pl

Course code (if

applicable) WTiICh-2-03 ECTS points 7

Semester winter/summer !.anguaqe of english
instruction

Hours per week 5 Hours per 75
semester

Objectives of the
course

The student will be able to:

1.Apply knowledge of chemical engineering fundamentals to identify and solve chemical engineering design
problems.

2.Perform step-by-step design of chemical engineering processes.

3.Use of Aspen Plus for chemical engineering design.

Entry requirements

Fundamentals of chemical engineering

Course contents

Project of the selected equipment or process instalation in ASPEN Plus software supplemented by appriopate
calculaton.

Introduction to design. Design information.
Physical properties of chemical compounds.
Materials of Construction.

Costing.

Mechanical design of process equipment.
Flow-sheeting. Material and energy balances.
Energy utilization.

Piping and instrumentation.

Equipment selection, specification and design: separation columns, heat-transfer equipment.
Aspen simulation.

Plant location and site selection.
Environmental considerations.

Safety and loss prevention.

Assessment methods

Lecture illustrated by Power Point presentation and computer simulation
Project

Periodic assessment of student achievement

Lecture: exam at the end of the semester
Project: assessment of project

Recommended
readings

1. Sinnott R.K., Coulson & Richardson’s Chemical Engineering, Vol. 6: Chemical Engineering Design,
Butterworth-Heinemann, Oxford, 2003

2. Luyben W.L., Distillation design and control using Aspen simulation, Wiley, New York, 2006

Knowledge

The student will be able to demonstrate basic knowledge of
chemical engineering design problems.

Skills

The student will be able to apply knowledge of chemical engineering fundamentals to identify and solve
chemical engineering design problems.

Other social
competences

The student will be able to use of Aspen Plus for chemical engineering design.




Course title

BIO-INSPIRED MATERIALS

Level of course

second cycle

Teaching method

project / lecture

Person responsible
for the course

Mirostawa El Fray

E-mail address
to the person

Miroslawa.EIFray@zut.edu.pl

Course code (if

applicable) WTilCh-2-05 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

This course is aimed at giving introduction to the field of bio-inspired materials where natural processes and
phenomena are used by engineers to design functional materials. Student will be able to defined basic terms
related to biologically inspired materials and structires, will be able to work in a group and will be able to

broaden her/his knowledge in the field.

Entry requirements

none

Course contents

Literature review on study subject, including research papers

Design, preparation and characterization of bio-inspired materials (functional polymer or composite) with

biomimetic functionalities
Preparation of written report and presentation of the final work

Basic definitions used in bio-inspired design of materials: biomimetic and bionics

Molecular design of biological and nanomaterials

Multifinctional materials: gradient and hierarchical structures

Functional surfaces in biology: self-cleaning, self-adhesion

Biological materials in engineering design and mechanisms

Artificial muscles using electroactive polymers

Artificial replacement of human tissues and bones

Assessment methods

lecture
project
examination

written report and presentation

1. Bar-Cohen Y., Biomimetics Biologically Inspired Technologies, CRC Taylor & Francis, New York, 2006

Recommended

readings 2. Ratner B.R., Biomaterials Science, Elsevier, New York, 2004

Knowledge To provide a theoretical knowledge in the field of bio-inspired materials and structures

skills To provide a practical knowledge in the field of bio-inspired materials and structres, the principle designs and

relationships

Other social
competences

To provide competences necessary to understand design principles in engineering materials inspired by nature




Course title

CHEMICAL ENGINEERING PROCESS SIMULATION

Level of course

second cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Halina.Murasiewicz@zut.edu.pl
to the person

Halina Murasiewicz

Course code (if

applicable) WTiICh-2-06 ECTS points 7

Semester winter/summer !.anguaqe of english
instruction

Hours per week 5 Hours per 75
semester

Objectives of the
course

The student will be able to:
1. Develop the process models based on conservation principles.
2. Use Aspen Plus to model chemical engineering processes.

Entry requirements

Fundamentals of chemical engineering

Course contents

Selected process simulation in Aspen Plus software.
Introduction to chemical engineering process simulation.
Introduction to the Aspen Plus interface. Simulation file creation.
Basic process options and simulation tools in Aspen Plus.
Selecting physical property models.

The data regression system.

Unit operation models.

Reaction and reactors.

Separation columns.

Processes with recycle.

Sensitivity analysis.

Optimization.

Assessment methods

Lecture illustrated by Power Point presentation and computer simulation in ASPEN
Laboratory

Periodic assessment of student achievement

Lecture: exam at the end of the semester
Laboratory: assessment of reports

Recommended
readings

1. Hangos K.M., Cameron L.T., Process modelling and model analysis, Academic Press, 2001

2. Dhurjati P., Shiflett M., Modeling and simulation in chemical engineering using Aspen and Matlab, CRC Press,
2014

3. Rice R.G., Do D.D., Applied mathematics and modeling for chemical engineers, Wiley, New York, 2012
4. Finlayson B.A., Introduction to chemical engineering computing, Wiley, New York, 2005

5. Schefflan R., Teach Yourself the Basics of Aspen Plus, Wiley, New York, 2011

6. Luyben W.L., Chemical Reactor Design and Control, Wiley, New York, 2007

Knowledge

The student will be able to develop the process models based on conservation principles.

Skills

The student will be able to use Aspen Plus to model chemical engineering processes.

Other social
competences

The student will be able to model chemical engineering processes.




Course title

CHEMISTRY OF BUILDING MATERIALS

Level of course

second cycle

Teaching method

laboratory class / project / lecture

Person responsible
for the course

E-mail address

Katarzyna Wilpiszewska
to the person

Katarzyna.Wilpiszewska@zut.edu.pl

Course code (if

WTiICh-2-07 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

To familiarize the student with the cement and concrete chemistry, and the use of polymeric materials in
construction and the properties of such materials

Entry requirements

inorganic chemistry

Course contents

preparation of WRA

Cement paste properties
polymer concrete

materials for building industry

Mineral and polymer construction binders - composition, types and basic properties.

Additives to construction binders (including polymeric additives for improving workability, spreading, stability of
the mixture, preventing dilatation).

Polymeric materials as construction stabilizing, reinforcing/reinforcing, barrier and protective (including
anticorrosion) materials.

Geopolymers, geopolymer concrete
test

Assessment methods

informative lecture
quizz

practical classes

lab reports
quizzes
test
1. Peter C. Hewlett, LEA'S The chemistry of cement and concrete, Elsevier, London, 2003
Recommended . . - . .
readings 2. Lee, Kwang-Sup. - ed, Polymer materials : block-copolymers, nanocomposites, organic/inorganic hybrids,
polymethylenes, Heidelberg : Springer-Verlag, Berli, 2010
K led Student is familiar with cement and concrete chemistry,
nowiccge polymer materials in building industry
Skills Student knows hot to evaluate the properties of cement paste

Other social
competences

Student knows how to study the problem




Course title

COSMETIC FORMULATION (ADVANCES)

Level of course

second cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Paula Ossowicz-Rupniewska
to the person

Paula.Ossowicz@zut.edu.pl

Course code (if

applicable) WTilCh-2-08 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Student has knowledge of group of cosmet
in cosmetics.

Student can recognize relationship between structure and properties and applications of raw materials.

¢ raw materials - their chemical structure, properties and functions

Student can name and describe steps in the production of cosmetics.

Student can prepare different cosmetic formulations (solutions, emulsions, gels, suspensions), using the
knowledge of raw materials and their impact on the physicochemical form of the cosmetic and its application.

Student can assess and control the quality of the cosmetic formulation.

Entry requirements

organic chemistry
inorganic chemistry

Course contents

Preparation selected type of shampoos

Preparation selected type colour cosmetics

Formulation of emulsions. Choice of the emulsifier. Investigation of the properties of emulsions
Gels in cosmetics and personal care products.

Toilet and metallic soaps - obtaining and characteristic.

Fats and oils in cosmetics - analysis in skin care products.

Definition of a cosmetic, nomenclature of cosmetic ingredients and their functions, application limits and
requirements, information on the label, graphic symbols, the safety of raw materials and the cosmetic product
Cosmetic raw materials and their characteristics (solvents, mineral and silicone oils, emollients, lipid raw
materials and waxes, surfactants)

Enzymes in cosmetics, low molecular weight peptides, protein hydrolysates, biogenic proteins. Lifting and anti-
aging agents. Anti-aging Skin Care Formulations

UV filters, antiperspirants. Oral and dental care products. Varnishes and nail polish removers.
Herbs in Cosmeceuticals

Assessment methods

laboratory

lectures

project work
continuous assesment

final written test - lectures

1. H. Mollet, A. Grubenmann, Formulation Technology. Emulsions, suspensions, solid forms, Wiley-VCH,
Weinheim, 2001

Recommended 2. 1. D. Morrison, S. Ross, Colloidal dispersions, Suspensions, Emulsions and Foams, Wiley-Interscience, New
readings York, 2002

3. A. O. Barel, M. Paye, H. |I. Maibach (Eds.), Handbook of Cosmetic Science and Technology, Informa

Healthcare, 2009, third

Student will have knowledge of production of different cosmetic formulation, effect of cosmetic ingredients on
Knowledge application and quality of formulation

Student prepares various cosmetic formulations (solutions, emulsions, gels, suspensions) using the knowledge
Skills about raw materials and their impact on the physicochemical form of the cosmetic;

the student is able to assess and control the quality of the cosmetic formulation;
the student uses the rules and requirements set out in the cosmetics law

Other social
competences

Student is aware of the importance of legal and health aspects related to the formulation of cosmetic products
and the need to expand knowledge in this field




Course title

MODERN TECHNOLOGIES FOR PURIFICATION OF GASES

Level of course

second cycle

Teaching method

seminar / lecture

Person responsible
for the course

E-mail address

Jacek Przepiérski
to the person

Jacek.Przepiorski@zut.edu.pl

Course code (if

applicable) WTilCH-2-10 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

To get a basic knowldege on the practicall methods and technologies used to purify gases from various sources
prior releasing to atmosphere or further use

Entry requirements

Bachelor in chemical engineering or chemistry

Course contents

Presentations and discussions on topics from the lecture: case studies, problems and alternate ways of gas
cleaning.

Industrial processes releasing harmful gases, sources of sulfur and nitrogen in fuels, generation of SO2 upon
combustion of fuels

SO2 removal from flue gases - large scale and low scale practics

Nitrogen oxides problem - generation of NOx and removal (DeNOXx) practices from flue
gases and exhaust gases

Biogas: problems related to presence of siloxanes and H2S. Removal methods.

Assessment methods

wyktad problemowy/konwersatoryjny/metody przypadkéw
written test

Recommended
readings

1. Zevenhoven, R., Kilpinen, P., CONTROL OF POLLUTANTS IN FLUE GASES AND FUEL GASES, 2011, Available at:
http://users.abo.fi/rzevenho/gasbook.html

Knowledge

You will know and understand some chemical processes,
particalurarly related to releasing of hazardous gases. You will
know porocesses used to clean the gases before releasing to the atmosphere.

Skills

W wyniku przeprowadzonych zaje¢ student powinien umiec
dobra¢ metode oczyszczania gazu do jego skfadu

Other social
competences

W wyniku przeprowadzonych zaje¢ student nabedzie
nastepujace postawy: dbatos¢ o Srodowisko, Swiadomosc
zagrozen, zdolnos$¢ do zdecydowania o potrzebie oczyszczania
gazoéw przemystowych




Course title

NATURAL PRODUCTS FROM PLANTS

Level of course

second cycle

Teaching method

laboratory class

Person responsible
for the course

E-mail address

Matgorzata Dzieciot
9 N to the person

Malgorzata.Dzieciol@zut.edu.pl

Course code (if

applicable) WTilCh-2-09 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Knowledge and practical skills related to isolation methods of natural products from plants.

Knowledge and practical skills related to application of chromatographic and spectrophotometric methods to
determination of composition and antioxidant activity of natural products isolated from plants.

Entry requirements

Basics of analytical chemistry

Course contents

Isolation of biologically active compounds from plant materials by different techniques including reflux
extraction, ultrasound assisted extraction, Soxhlet extraction.

Isolation of essential oils from plant materials by hydrodistillation method by using Deryng or Clevenger-type
apparatus. Determination of the yields of essential oils.

Analysis of essential oils and plant extracts composition by gas chromatography with mass selective detector
method (GC-MS). Identification of the particular compounds on the basis of their retention times, retention
indices and mass spectra.

Analysis of antioxidant activity of extracts and essential oils by spectrophotometric method with DPPH radical.
Determination of phenolic compounds by spectrophotometric method with Folin-Ciocalteu reagent.

Assessment methods

Laboratory

Consultations

Individual work with the literature
Evaluation of working in the laboratory
Evaluation of written reports

1. XuR., Ye Y., Zhao W. (ed.), Introduction to Natural Products Chemistry, CRC Press, Boca Raton, 2012

5::3;:;‘:“"“’ 2. Sarker S.D., Latif Z., Gray A.l. (ed.), Natural Products Isolation, Humana Press, Totowa, New Jersey, 2006

3. McNair H.M., Miller J.M., Basic Gas Chromatography, Wiley, 2009, Il edition

Student is able to characterize selected methods of isolation and analysis applied for natural products from
Knowledge plants.

Student is able to perform experiments using different methods of isolation of natural products from plants.
Skills Student is able to analyse the composition of natural products by gas chromatography method and determine

their antioxidant activity using spectrophotometric methods.

Other social
competences

The student knows the importance of plants as natural sources of biologically active compounds.




Course title

PHARMACEUTICAL CHEMISTRY (ADVANCES)

Level of course

second cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Paula Ossowicz-Rupniewska
to the person

Paula.Ossowicz@zut.edu.pl

Course code (if

WTilCh-2-11 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Student has knowledge about drug discover, sources of drugs and lead compounds, classification of drugs and
drug action.

Student can synthesis different active substances (drugs).

Entry requirements

Basics of organic compound and biochemistry.

Course contents

Synthesis of 2-3 products by standard processes in pharmaceutical chemistry.

Isolation of products from natural sources

Qualitative analysis of pharmaceutical products

Nomenclature and classification of drugs

The influence of isomerism on the activity of medicinal substances

Biotransformation of drugs

Drugs of selected groups - synthesis, mechanism of action, medicinal uses, adverse effects

Assessment methods

lectures

laboratory

wtritten exam
written report, grade

1. Gareth Thomas, Medicinal Chemistry An Introduction, John Wiley & Sons Ltd,, Chichester, England, 2007,
Second Edition

2. Camille Georges Wermuth, The Practice of Medicinal Chemistry, Elsevier, Oxford, England, 2003, Second

Reco_mmended Edition
readings

3. Pharmaceutical Chemistry, David G. Watson, Elsevier, 2011

4. Gareth Thomas, Fundamentals of Medicinal Chemistry, John Wiley & Sons Ltd,, Chichester, England, 2003
Knowledge Student will have knowledge about drugs, their classification, types of drugs, sources and drug action.
Skills The student will be able to obtain simple compounds with pharmaceutical activity.

Other social
competences

Student is able to indicate by-products and waste substances arising in the production process of selected
groups of drugs and their impact on the quality of drugsand the ways of their elimination.




Course title

PROCESS SAFETY MANAGEMENT

Level of course

second cycle

Teaching method

project / lecture

Person responsible
for the course

E-mail address

Halina Murasiewicz
to the person

Halina.Murasiewicz@zut.edu.pl

Course code (if

applicable) WTilCh-2-12 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 4 Hours per 60
semester

Objectives of the
course

Students in this course will learn how to apply basic chemical engineering fundamentals involving energy and
mass balances, fluid mechanics, heat and mass transfer, thermodynamics, etc. to the analysis and design of
elements of processes and process equipment associated with loss prevention and safe operations involving
hazardous materials and/or conditions. Techniques for process hazard analysis, risk assessment, and accident
investigations are also covered.

A case study approach will allow demonstrating the potential risks involved in many process operations in
chemical or similar plants.

Entry requirements

Fundamentals of mass and energy balances
Thermodynamics

Course contents

Students will analyse a case study in process safety for the selected chemical process or storage of hazardous
chemicals by using ALOHA programme and relevant methods applicable to process safety engineering.

Process Safety Management; Responsibility; OSHA and EPA Regulations

Properties of Toxic Materials; Industrial Hygiene

Vaporization Rates; Dilution; Ventilation;

Toxic and Flammable Release and Dispersion Modeling

Fires and Explosions; Flammability, MOC; Explosions, Detonations, Blast Damage

Fire and Explosion Protection and Prevention; Inerting and Purging; Static Electricity; Ventilation
Hazard ldentification; DOW F&EI, HAZOP, Safety Reviews

Risk Assessment; Probability Theory; Event Tree; Fault Tree

Accident Investigations- ALOHA programme

Assessment methods

activating methods: lecture and didactic discussion
practical methods - case study/project

assessment of progress of the work - monthly
written final test/report

Recommended
readings

1. D.A. Crowl, J.A. Louvar, Chemical Process Safety: Fundamentals with Applications, Prentice Hall PTR, 2002

2. R. E. Sanders, Chemical Process Safety, Elsevier, 2011

3. D.P. Nolan, Safety and Security Review for the Process Industries: Application of HAZOP, PHA, What-IF and
SVA Reviews, Elsevier, 2014

Knowledge

Student knows how to apply basic chemical engineering fundamentals involving energy and mass balances,
fluid mechanics, heat and mass transfer, thermodynamics, etc. to the analysis and design of elements of
processes and process equipment associated with loss prevention and safe operations involving hazardous
materials and/or conditions. Techniques for process hazard analysis, risk assessment, and accident
investigations are also covered.

A case study approach will allow demonstrating the potential risks involved in many process operations in
chemical or similar plants.

Skills

Student will have the following skills in the field of: - calculating the extent of danger zones in natural and
turbulent dispersion. - calculation of the extent of hazard zones in the flow scattering. - determination and
design of natural ventilation. - determination of explosion hazard zones for industrial and storage facilities.

Other social
competences

Student will be aware of the responsibility for safety in the workplace and in chemical industry and also will
know how to eliminate risk of occurrence of potential major industrial accident




Course title

RESEARCH PROJECT IN CHEMICAL ENGINEERING II

Level of course

second cycle

Teaching method project

Person responsible | ,jina Murasiewicz E-mail address | 5|ina Murasiewicz@zut.edu.pl
for the course to the person

Course code (if WTIlCH-2-13 ECTS points 15

applicable)

Semester winter/summer :-:s“tg:?gg:f english

Hours per week 8 ::;;th;r 120

Objectives of the
course

Learn how to conduct the case study based on literature

Learn how to present complex data or situations clearly

Learn how to review and analyze research findings that affect the process

Learn how to prepare a preliminary research design for projects in their subject matter areas

Entry requirements

Fundamentals of Chemical Engineering

Chemical engineering reaction

Physics, mathematics

Numerical or process simulation tools: CFD, Aspen Plus, Matlab

Course contents

Literature review of the subject of a research project

Identify an appropriate research design

Conduct the appropriate research activities to formulate Iquid two phase systems: measurements, numerical
simulation, design or calculation

Data analysis
Write the final research paper according to identified guidelines

Meeting with the instructor to discuss research and writing methods and to review progress on his/her research
paper

Assessment methods

activating methods: didactic discussion

practical methods - numerical/simulation study

assessment of progress of the work - monthly written reports
written final project report

Recommended
readings

1. McCabe W.L., Smith J.C., Harriott P., Unit Operations of Chemical Engineering, McGraw-Hill, New York, 2005

2. Sinnott R.K., Coulson & Richardson’s Chemical Engineering, Vol. 6: Chemical Engineering Design,
Butterworth-Heinemann, Oxford, 2003

3. Moin, P., Fundamentals of Engineering Numerical Analysis, Cambridge University Press, Cambridge, 2010

Knowledge

Student knows how to apply basic chemical engineering fundamentals involving energy and mass balances,
fluid mechanics, heat and mass transfer, thermodynamics, etc. to the analysis and design processes, part of
process and process equipment.

Skills

Student will have the following skills in the field of:

- design experiments to obtain relevant data

-utilize numerical software packages to simulate transport phenomena and thermodynamics
-analyze data appropriately to extract parameters of interest

-characterize, quantify, and report error in results and calculations

-present technical information effectively in written and verbal form

Other social
competences

Student knows how to individually study the problem: from it formulate to the solution and also propose
possible solutions.




Course title

SPECIAL METHODS OF SEPARATION

Level of course

second cycle

Teaching method

auditory class / lecture

Person responsible | 5\nn; Kietbus-Rapata E-mail address | Ann; Kielbus-Rapala@zut.edu.pl
for the course to the person

Course code (if WTilCh-2-14 ECTS points 4

applicable)

Semester winter/summer :':s"t?:?gsnﬁ english

Hours per week 4 ::,l:,;s;tp;r 60

Objectives of the
course

The course aim is to give information about special techniques used to separation of substances: the principle
of separation, physical basis, equipment, advantages and disadvantages of particlular method; the examples of
use.

Shaping the skills of calculations in the field of special separation methods and apparatus used in these
methods

Entry requirements

Basis of Chemical Engineering

Course contents

Calculation of tasks related to processes and apparatus in the field of special separation methods discussed
during the lecture

written exam

Introduction to the subject. Division and general characteristics of special separation methods.

Permeation. Mechanisms for transporting the component through the membrane. Classification of permeation
separation methods. Division of methods due to the driving force of the process.

Characteristics of permeation methods: membrane separation processes: micro-, ultra- and nanofiltration,
reverse osmosis, electrolysis, dialysis, electrodialysis, gas and vapour permeation, pervaporation, membrane
distillation. Liquid membranes. Basis of processes. Examples of use.

Membrane separation in nuclear technology. Isotope separation. Purification of liquid radioactive waste by
ultrafiltration. Concentration of radioactive solutions by membrane distillation. Examples of installation with
membrane processes for separation of radioactive materials.

Separation in ultracentrifuges. Theoretical basis of the process. Centrifuge construction.

Thermal diffusion method. Apparatus used to separate components of mixtures by thermodiffusion method.
Construction solutions of thermal diffusion columns for separation of liquid mixtures and gas mixtures

Surface sorption methods; bubble or foam separation, flotation. Foam flotation.
Crystallization methods. Zone refining (zone melting). Additive crystallization.
Coprecipitation.

Electroforetic separation methods. Electroforetic carriers. Division of electroforetic methods. Capillary
electrophoresis. Types of electrophoresis. Application of electromigration techniques.

Chromatografic separation method.

Chemical methods. lon exchange. lonites classification.
Separation methods using a magnetic field

written test

Lecture illustrated by presentation

Assessment methods|Exercises
writen test
1. Bitter ).G.A, Transport Mechanisms in Membrane Separation Processes, 1991
2. Patnaik, P., Dean's Analytical Chemistry Handbook, McGraw-Hill, 2004, 2nd Edition
r:::ir:;nsended 3. Henley, E.]., Seader, J.D., Roper D.K., Separation Process Principles, Wiley, 2013, 3rd Edition
4. Reiner Westermeier, Electrophoresis in practice, Wiley, 2005, 3rd Edition
5. Rickwood D., Ford T., Steensgaard J., Centrifugation: Essential Data, John Wiley & Sons, Inc., 1994
Student has the knowledge about the different special methods used to separation of mixtures.
Knowledge The student has the skills to explain physical basis, principles of operation of a particular method and the
equipment required for it
Student has the skills to choose the appropriate method of separation for a given mixture and to explain away
SKill the choice
ills

Student has the skills to calculate basic parameters and solve different problems in the field of special methods
of separation and apparatus used in these methods

Other social
competences

The student understands the need to learn constantly of new methods and techniques to solve engineering
problems




Course title

STRATEGIES AND TECHNOLOGIES IN ENVIRONMENTAL PROTECTION

Level of course

second cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Matgorzata Dzieciot
9 N to the person

Malgorzata.Dzieciol@zut.edu.pl

Course code (if

applicable) WTilCh-2-15 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Knowledge related to the global problems in environmental protection, their sources and consequences.

Extended knowledge related to strategies and technologies in environmental protection, including their
development, applications and limitations.

Expanding awareness of environmental problems and motivation to active care of natural environment.

Entry requirements

Fundamentals of chemistry and engineering.

Course contents

Analysis of global environmental problems, their causes, consequences and possible solutions.

Strategies and technologies for environmental protection.

Global problems in environmental protection - causes and perspectives. Development of strategies in
environmental protecion. Sustainable development.

Cleaner production. Clean technology. Life cycle essessment. Carbon footprint. Zero waste conception and
recycling methods. Circular economy. Green engineering and green chemistry.

Technologies for air protection. Methods and devices used for controlling of particulate matter and gaseous
pollutants emissions.

Technologies for water protection. Wastewater treatment.
Waste management and recycling. Soil pollution and remediation methods.
Written test (grade).

Assessment methods

lectures with presentations

auditory classes

discussion

case studies

individual work

team work during auditory classes

continuous assessment of work and activity

evaluation of partial works - reports and presentations (auditory classes)
final written test (lectures)

Recommended
readings

1. Cheremisinoff N., Rosenfeld P., Davletshin A., Responsible Care - A New Strategy for Pollution Prevention and
Waste Reduction through Environmental Management, Gulf Publishing Company, 2008

2. Harrison R. M., Pollution - Causes, Effects and Control, Royal Society of Chemistry, 2014

3. Manahan S.E., Environmental Science and Technology: A Sustainable Approach to Green Science and
Technology, Taylor & Francis, 2007
4. Kutz M. (ed), Handbook of Environmental Engineering, John Wiley & Sons, 2018

5. Affam A., Chioma E., Ezerie H., Handbook of Research on Resource Management for Pollution and Waste
Treatment, IGI Global, 2020

6. Ngo H.H., Guo W., Surampalli R.Y., Zhang T.C (editors), Green Technologies for Sustainable Water
Management, American Society of Civil Engineers (ASCE), 2016

Knowledge

Student will be able to indicate and characterize global problems in environmental protection, their sources,
consequences and various strategies and technologies developed to solve them.

Skills

Student will be able to analyze various environmental problems, indicate their sources and propose possible
solutions as well as critically evaluate various strategies and technologies applied in environmental protection.

Other social
competences

Student will be aware of the environmental problems and motivated to work individually and collectively in the
field of environmental protection.




