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1 Informacje o przedmiocie

Nazwa przedmiotu Laboratory of biofuels

Nazwa przedmiotu
w języku angielskim

Laboratory of biofuels

Kod przedmiotu WITCh ICHIP oIIS B7 18/19

Kategoria przedmiotu Przedmioty podstawowe

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 15 0 0 0

3 Cele przedmiotu

Cel 1 The aim of the course is to learn modern transport biofuels obtained from renewable raw materials. The
laboratory exercises will include: synthesis of biodiesel fuel from pure or waste vegetable oils, as well as
yast fermentation of hydrolysed starch combined with efficient distillaction. The physicochemical properties,
composition and functional quality of prepared biocomponents will be tested and compared with traditional
mineral fuels. The analysis will include: chemical composition by chromatography, analysis of density, viscosity,
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flash point in open crucible, freezing and cloud points, selected characteristic values - acidic, neutralization,
saponification, and iodine numbers, and other specified in European standards.

4 Wymagania wstępne w zakresie wiedzy, umiejętności i innych
kompetencji

1 Completed (or in progress) course in Biofuels (lectures).

5 Efekty kształcenia

EK1 Umiejętności Student is able to synthesize biodiesel and characterize its basic properties according to Eu-
ropean standards.

EK2 Umiejętności Student is able to properly hydrolyse the starch for yast fermentation, can quantify the alcohol
content by at least two different methods and can perform high-efficiency distillation of obtained product.

EK3 Wiedza Student know the basis of distillation, rectification and separation of azeotropic mixtures, as well
as the catalytic and enzymatic processes mechanisms.

EK4 Wiedza Student recognize the basic properties of biofuels and biocomponents, and have detailed knowledge
about corresponding law regulations and standards.

6 Treści programowe

Laboratorium

Lp
Tematyka zajęć
Opis szczegółowy bloków tematycznych

Liczba
godzin

L1

Organization of course, introduction to experiments, description of hazards and
safety training, explaining the requirements for the laboratory reports, assessment
conditions and dates of planned laboratory exercises with dividing of students for
groups.

2

L2
Acid catalysed hydrolysis of starch, followed by yast fermentation and distillation.
Quantitative analysis of bioalcohol by chromatography and density measurements. 6

L3

Biodiesel synthesis from vegetable or waste oils and analysis of its physicochemical
properties (density, viscosity,flash point in open crucible, freezing and cloud
points, and optionally a fractional distillation of fuel, and identification of acidic,
saponification, and iodine numbers).

6

L4 Final test evaluating the knowledge of the biofuels preparation and analysis 1

7 Narzędzia dydaktyczne

N1 Laboratory experiments

N2 Work in groups
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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 2

Egzaminy i zaliczenia w sesji 1

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

Przygotowanie się do zajęć, w tym studiowanie zalecanej literatury 6

Opracowanie wyników 6

Przygotowanie raportu, projektu, prezentacji, dyskusji 0

Sumaryczna liczba godzin dla przedmiotu wynikająca z
całego nakładu pracy studenta 30

Sumaryczna liczba punktów ECTS dla przedmiotu 1.00

9 Sposoby oceny

Ocena formująca

F1 Laboratory reports

F2 Final test grade

Ocena podsumowująca

P1 Average from grades

Warunki zaliczenia przedmiotu

W1 Positive grade from reports

W2 Positive grade from test

W3 Presence on laboratories

Ocena aktywności bez udziału nauczyciela

B1 Laboratory reports

Kryteria oceny

Efekt kształcenia 1
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Na ocenę 2.0
Student don’t know how to synthesize biodiesel and characterize its basic
properties according to European standards.

Na ocenę 3.0 51-60% of points from test and average grade from reports 3,0

Na ocenę 3.5 61-70% of points from test and average grade from reports 3,5

Na ocenę 4.0 71-80% of points from test and average grade from reports 4,0

Na ocenę 4.5 81-90% of points from test and average grade from reports 4,5

Na ocenę 5.0
Above 91% from test and average grade frol laboratory reports 5,0. Student is
able to synthesize biodiesel and characterize its basic properties according to
European standards.

Efekt kształcenia 2

Na ocenę 2.0
Student don’t know how to hydrolyse the starch for yast fermentation, and
can’t quantify the alcohol content by at least one method. Don’t know how to
perform high-efficiency distillation of obtained product.

Na ocenę 3.0 51-60% of points from test and average grade from reports 3,0

Na ocenę 3.5 61-70% of points from test and average grade from reports 3,5

Na ocenę 4.0 71-80% of points from test and average grade from reports 4,0

Na ocenę 4.5 81-90% of points from test and average grade from reports 4,5

Na ocenę 5.0

Above 91% from test and average grade frol laboratory reports 5,0. Student is
able to properly hydrolyse the starch for yast fermentation, can quantify the
alcohol content by at least two different methods and can perform high-efficiency
distillation of obtained product.

Efekt kształcenia 3

Na ocenę 2.0
Student don’t know the basis of distillation, rectification and separation of
azeotropic mixtures, as well as the catalytic and enzymatic processes mechanisms.

Na ocenę 3.0 51-60% of points from test and average grade from reports 3,0

Na ocenę 3.5 61-70% of points from test and average grade from reports 3,5

Na ocenę 4.0 71-80% of points from test and average grade from reports 4,0

Na ocenę 4.5 81-90% of points from test and average grade from reports 4,5

Na ocenę 5.0
Above 91% from test and average grade frol laboratory reports 5,0. Student know
the basis of distillation, rectification and separation of azeotropic mixtures, as
well as the catalytic and enzymatic processes mechanisms.

Efekt kształcenia 4

Na ocenę 2.0
Student doesn’t recognize the basic properties of biofuels and biocomponents,
and have no knowledge about corresponding law regulations and standards.
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Na ocenę 3.0 51-60% of points from test and average grade from reports 3,0

Na ocenę 3.5 61-70% of points from test and average grade from reports 3,5

Na ocenę 4.0 71-80% of points from test and average grade from reports 4,0

Na ocenę 4.5 81-90% of points from test and average grade from reports 4,5

Na ocenę 5.0
Above 91% from test and average grade frol laboratory reports 5,0. Student
recognize the basic properties of biofuels and biocomponents, and have detailed
knowledge about corresponding law regulations and standards.

10 Macierz realizacji przedmiotu

Efekt
kształcenia

Odniesienie
danego efektu
do szczegóło-
wych efektów

zdefiniowa-
nych dla
programu

Cele
przedmiotu

Treści
programowe

Narzędzia
dydaktyczne

Sposoby oceny

EK1
K2_W04
K2_W11 b Cel 1 L2 L3 N1 N2 F1

EK2

K2_W04
K2_W05
K2_W11 b
K2_U12

Cel 1 L2 L3 N1 N2 F1

EK3

K2_W04
K2_W05
K2_W06
K2_W10 b
K2_U12
K2_U13 b
K2_U14 b
K2_U15 b

Cel 1 L2 L3 N1 N2 F1

EK4

K2_W04
K2_W05
K2_U11 b
K2_U12

Cel 1 L2 L3 N1 N2 F2
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11 Wykaz literatury

Literatura podstawowa

[1 ] — technical requirements and methods of characterization of biofuels in EU standards, , 0,

[2 ] Olsson L — Biofuels, Berlin, 2007, Springer

[3 ] Mielenz J.R — Biofuels - Methods and Protocols, , 2009, Humana Press

Literatura uzupełniająca

[1 ] notes from lectures

12 Informacje o nauczycielach akademickich

Osoba odpowiedzialna za kartę

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

13 Zatwierdzenie karty przedmiotu do realizacji

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