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1 Informacje o przedmiocie

Nazwa przedmiotu ST-2_ICTw Concept of biorefinery and platform chemicals

Nazwa przedmiotu
w języku angielskim

Concept of biorefinery and platform chemicals

Kod przedmiotu WITCh TCH oIIS D10 17/18

Kategoria przedmiotu Przedmioty specjalnościowe

Liczba punktów ECTS 1.00

Semestry 3

2 Rodzaj zajęć, liczba godzin w planie studiów

Semestr Wykłady Ćwiczenia Laboratorium
Laboratorium
komputero-

we
Projekt Seminarium

3 0 0 0 0 0 15

3 Cele przedmiotu

Cel 1 The seminar pesents the idea of the biorefinery and current strategies in the integrated production of energy
and chemicals from biomass. he topic is highlihted on the eamples of fatty-acid and lignocellulosic materials
proccessing. The idea of chemical platform will be discussed on selected examples of C3-C6 components, which
by chemical or biochemical transformations can be converted to valuable intermediates.

Kod archiwizacji:
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Cel 2 improving the skills in preparation of public presentation (in front of group) on the chosen topic, with
discussion.

Cel 3 As a result of the course the student should be able to identify the trends and perspectives in the chemical
market based on biomass, and also know the basics of so called "balanced biomass economy".

4 Wymagania wstępne w zakresie wiedzy, umiejętności i innych
kompetencji

1 basic knowledge in the organic cheistry, technology and biotechnology

5 Efekty kształcenia

EK1 Wiedza As a result of the course students should know what is a biorefinery and what kind of raw materials
can be included in an integrated energy production and chemicals. Have well aranged knowledge in the field
of industrial biotechnology, renewable sources of energy, biomaterials and biorefineries.

EK2 Umiejętności can find the necesarry information from the scientific literature, databases and other sources
of knowledge, analyze them in a critical way.

EK3 Kompetencje społeczne on the basis of changes in the field of biorefineries concepts, understands the need
for continous studying, broadening the knowledge and skills

EK4 Umiejętności Is able to prepare in English a well-documented report and present his findings in front of the
group.

6 Treści programowe

Seminarium

Lp
Tematyka zajęć
Opis szczegółowy bloków tematycznych

Liczba
godzin

S1

The introduction - Organization of course, conditions of assessment and dates of
final evaluation test. Introduction to actual polish, european and worldwide
bioenergy policy development and perspectives. Explaining the definition of
biomass economy and draft of existing legislation.

1

S2
Traditional and alternative sources of energy, fuels and chemicals in up-to-date
world: Comparison of current, traditional raw materials for energy and chemicals
production with new, alternative sources based on biomass.

1

S3
Adventages and disadventages of traditional technologies lignocellulose pathway
for energy and alcohols. Adventages and disadventages of traditional technologies
vegetable oil pathway.

2

S4

Idea of biorefinery on basis of oil-seeds crops: Possible ways of waste glycerol
conversion to various chemicals, valuable from technological point of view. The
possibilities of decreasing the overall amount of wastes from biodiesel production,
and new ways of their utilization

2
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Seminarium

Lp
Tematyka zajęć
Opis szczegółowy bloków tematycznych

Liczba
godzin

S5

List of top platform chemicals sources and properties: List of most important
chemicals, which can be used as a raw materials for building chemical platform:
glycerol, 3-hydroxypropionic acid, aspartic, fumaric, succinic and malic acids,
3-hydroxybutyrolactone, xylitol, glutamic, itaconic, levulinic, glutaric acids,
2,5-furan-di-carboxylic acid and sorbitol. Explanation of their most important
physicochemical properties and sources.

2

S8
List of top platform chemicals ways of valorization and examples of processing
- students presentations 6

S10 Evaluation of knowledge 1

7 Narzędzia dydaktyczne

N1 Discussion

N2 Work in groups

N3 Presentations

N4 Consultations

8 Obciążenie pracą studenta

Forma aktywności
Średnia liczba godzin

na zrealizowanie
aktywności

Godziny kontaktowe z nauczycielem akademickim, w tym:

Godziny wynikające z planu studiów 15

Konsultacje przedmiotowe 5

Egzaminy i zaliczenia w sesji 2

prezentations 3

Godziny bez udziału nauczyciela akademickiego wynikające z nakładu pracy studenta, w tym:

Przygotowanie się do zajęć, w tym studiowanie zalecanej literatury 15

Opracowanie wyników 10

Przygotowanie raportu, projektu, prezentacji, dyskusji 10

Sumaryczna liczba godzin dla przedmiotu wynikająca z
całego nakładu pracy studenta 60

Sumaryczna liczba punktów ECTS dla przedmiotu 1.00

Strona 3/7



Politechnika Krakowska im. Tadeusza Kościuszki

9 Sposoby oceny

Ocena formująca

F1 Presentations and written work

F2 Discussions

F3 Test

Ocena podsumowująca

P1 Average from grades

Warunki zaliczenia przedmiotu

W1 oddane na czas opracowanie i prezentacja na forum grupy (prepared on time report and passed presentation
in front of group)

Ocena aktywności bez udziału nauczyciela

B1 Others - report quality

Kryteria oceny

Efekt kształcenia 1

Na ocenę 3.0
student knows what is a biorefinery but can’t explain what kind of raw materials
can be included in an integrated energy production and chemicals.

Na ocenę 3.5
students know what is a biorefinery but know only simple example of raw
materials which can be included in an integrated energy production and
chemicals.

Na ocenę 4.0
students know what is a biorefinery and what kind of raw materials can be
included in an integrated energy production and chemicals.

Na ocenę 4.5

students know what is a biorefinery and what kind of raw materials can be
included in an integrated energy production and chemicals. Has minimum
knowledge in the field of industrial biotechnology, renewable sources of energy,
biomaterials and biorefineries.

Na ocenę 5.0

students know what is a biorefinery and what kind of raw materials can be
included in an integrated energy production and chemicals. Has well aranged
knowledge in the field of industrial biotechnology, renewable sources of energy,
biomaterials and biorefineries.

Efekt kształcenia 2

Na ocenę 3.0
can’t find the necesarry information from the scientific literature, databases and
other sources of knowledge, analyze them in a critical way

Na ocenę 3.5
can find the necesarry information from the scientific literature and databases,
omitting other sources of knowledge

Na ocenę 4.0
can find the only basic information from the scientific literature, databases and
other sources of knowledge
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Na ocenę 4.5
can find the necesarry information from the scientific literature, databases and
other sources of knowledge, but without critical analysis

Na ocenę 5.0
can find the necesarry information from the scientific literature, databases and
other sources of knowledge, analyze them in a critical way

Efekt kształcenia 3

Na ocenę 3.0
lack of understaning how the concept of biorefineries is changing under influence
of new findings in the literature

Na ocenę 3.5
student knows how the concept of biorefineries is changing under influence of new
findings in the literature but don’t see the need of further improvement

Na ocenę 4.0
student recognize the changes in the idea of biorefineries and see the need of
further improvement but don’t search for futher informations

Na ocenę 4.5
student on the basis of the literature is able to find some new possibilities for
broadering the concept of biorefineris but has small problems with their realistic
analysis

Na ocenę 5.0
on the basis of changes in the field of biorefineries concepts, understands the need
for continous studying, broadening the knowledge and skills, on the basis of
literature can find and propose realistic improvements for the future biorefineries

Efekt kształcenia 4

Na ocenę 3.0
Is able to prepare in English a simple report but don’t present his findings in
front of the group.

Na ocenę 3.5
Is able to prepare in English a simple report and present his findings in front of
the group.

Na ocenę 4.0
Is able to prepare in English a well-documented report but don’t present his
findings in front of the group.

Na ocenę 4.5
Is able to prepare in English a well-documented report but the quality of
presentation is poor.

Na ocenę 5.0
Is able to prepare in English a well-documented report and present his findings in
front of the group.

10 Macierz realizacji przedmiotu
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Efekt
kształcenia

Odniesienie
danego efektu
do szczegóło-
wych efektów

zdefiniowa-
nych dla
programu

Cele
przedmiotu

Treści
programowe

Narzędzia
dydaktyczne

Sposoby oceny

EK1

K2_W05
K2_W10
K2_W11
K2_W12

Cel 1 Cel 3 S1 S2 S3 S4 S5
S8 N1 N2 N3 N4 F1 F2 F3 P1

EK2

K2_U01
K2_U02
K2_U04
K2_U05
K2_U12

Cel 1 Cel 3 S2 S3 S4 S5 S8
S10 N1 N2 N3 F1 F2 F3 P1

EK3

K2_W12
K2_U01
K2_U06
K2_U09

Cel 3 S1 S2 S3 S4 N1 N2 N3 N4 F1 F2 P1

EK4

K2_U01
K2_U02
K2_U05
K2_U07
K2_K02

Cel 2 S5 S8 S10 N1 N2 N3 F1 F2 P1

11 Wykaz literatury

Literatura podstawowa

[1 ] Bogdan Burczyk — Biorafinerie:Ile w nich chemii, W-wa„ 2009, Wiadomosci Chemiczne 63 (2009) 9

[2 ] H.R.Ghatak — Biorefineries from the perspective of sustainability: Feedstocks, products, and processes, Science
Direct, 2011, RenewSusEnergy Rev. 15 (2011) 4042

[3 ] Ayhan Demirbas — Biorefineries For Biomass Upgrading Facilities,, Springer, 2010, Springer

[4 ] Francesco Cherubini — The biorefinery concept: Using biomass instead of oil for producing energy and
chemicals,, Science Direct, 2010, Energy Conversion and Management 51 (2010) 14121421

12 Informacje o nauczycielach akademickich

Osoba odpowiedzialna za kartę

dr hab. inż. prof. PK Elżbieta Skrzyńska-Ćwiąkalska (kontakt: eskrzynska@pk.edu.pl)

Osoby prowadzące przedmiot

1 dr hab. inż. Elżbieta Skrzyńska (kontakt: eskzynska@pk.edu.pl)

Strona 6/7



Politechnika Krakowska im. Tadeusza Kościuszki

13 Zatwierdzenie karty przedmiotu do realizacji

(miejscowość, data) (odpowiedzialny za przedmiot) (dziekan)

Przyjmuję do realizacji (data i podpisy osób prowadzących przedmiot)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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