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Nosilec predmeta/Lecturer:
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Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obyéznosti:

Student oz, kandidat mora imeti predmet opredeljen
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Vsebina: B

. Uvod. Klasifikacija koloidnih sistemov. Osnovni
pojmi: povtsina/medfazna meja. Medfazne povrsine
tekoce/plin, tekoée/ tekoce, tekoce/trdno.
Laplaceova in Kelvinova enacba. Adsorpcija in
otientacija na povesinah. Monomolekularni filmi.
Adhezija. Kohezija. Kontaktni kot in omocenje.
Flotacija. Medfazna povrsina trdno/plin.
Adsorpcijske izoterme. Teorija Brunauer-Emmet-
Teller. Povrsinska kataliza. Asociacijski koloidi.
Micelizacija. Kriticna micelna koncentracija.
Termodinamika nastanka micel. Hidrofobne
interakcije. Solubilizacija. Van der Waalsove sile.
Enacbe za opis van der Waalsovih interakcij.
Lennard-Jonesov potencial. Hamakerjeva konstanta.
Nabite povrsine in elektricna dvojna plast. Gouy-
Chapmanov in Sternov model elektri¢ne dvojne

prof. de T(sgnija Kogej,
ﬁairni / electi;L

Predavaija/Lectures:

Anglescina, Slovensc¢ina
Angledcina, Slovenscina

Prerequisites:

The course has to be assigned to the student.

Content (Syllabus outline):

Introduction. Classification of colloidal systems. Basic
concepts: surface/interface. Liquid-gas, liquid-liquid,
liquid-solid interfaces. The Laplace and Kelvin
equation. Adsorption and orientation at interfaces.
Monomolecular films. Adhesion, cohesion, contact
angle and wetting. Flotation. Soli-gas interface.
Brunauer-Emmet-Teller (BET) theory. Sutface
catalysis. Association colloids. Micelle formation.
Critical micelle concentration. Thermodynamics of
micelle formation. Hydrophobic interactions.
Solubilization. Van der Waals forces: power laws.
Lennard-Jones potential. Hamaker constant. Charged
surfaces and electric double layer. Gouy-Chapman
and Stern model of electric double layer. The zeta
potential. Electrokinetic phenomena. Stability of
colloid systems. Detjaguin-LandanuVerwey-




plasti. Zeta potencial. Elektrokineti¢ni pojavi.
Stabilnost koloidnih sistemov. Teotija Derjaguin-
Landau-Verwey-Overbeek (ali DLVO).
Elektrostati¢na in stericna stabilizacija koloidnih
sistemov. Kinetika koagulacije. Termodinamika
koagulacije in kriticna temperatura flokulacije.
Emulzije in pene. Reologija disperzij.

Temeljna literatura in viri/Readings:
Temeljna literatura:

Ovetbeck (DLVO) theory. Electrostatic and steric
stabilization of colloidal systems. Kinetic of
coagulation. Thermodynamics of coagulation and
critical coagulation temperature. Emulsions and
foams. Rheology of dispersions.

- Duncan J. Shaw: Introduction to Colloid and Surface Chemistry, 4th Edition, Butterworth/Heinemann,

London, 1992, 168 strani (60 %).

- Ksenija Kogej: Povrsinska in koloidna kemija (univerzitetni uc¢benik), 2. izdaja, Ljubljana: Univerza v
Ljubljani, Fakulteta za kemijo in kemijsko tehnologijo, 2015, 185 str. ISBN 978-961-6756-56-3 (100 %).

Dopolnilna literatura:

- Paul C. Hiemenz, Raj Rajagopalan: Principles of Colloid and Surface Chemistry, 3rd Edition, Marcel Dekker,

New York, 1997, 650 strani.

- D. Fennell Evans, Hakan Wennerstrém: The Colloidal Domain: Whete Physics, Chemistry, Biology,.and
Technology Meet, 2nd Edition, Wiley-VCH, New York, 1999, 630 strani.

- Bo Jénsson, Bjérn Lindman, Krister Holmberg, Bengt Kronbefg: Surfactants and Polymers inAqueous
Solution, John Wiley & Sons, Chichester, 1998, 438 strani.

Cilji in kompetence: 4
Cilj predmeta je studentu podati znanja, ki mu bodo
pomagala pri prepoznavanju in razumevanju pojavov,
ki so povezani z medfaznimi povrsinami. Sezhani ga s
sistemi, ki vsebujejo delce koloidnih dimenzij, 1n"z
zakonitostmi, ki v takih sistemih veljajof

Kompetence: S pridobljenim znanjem bo Student
sposoben resevati probleme na razli¢nih podr6cjih
naravoslovja in tehnologije (od kemije, fizike,
biokemije, do ved o poznavanju materialov,
farmacije, Stevilnih tehnoloskih ved in podobnem),
kjer so pomembne interakcije med koloidnimi delei in
kjer igrajo pojayi na medfaznih povrsinah odlocilno
vlogo.

Predvideni Studijski rezultati:
Znanje in'tazumevanje

- Pri $tudiju predmeta bo Student’spoznal specificne
pojme s podrocja koloidne kemije. Razumel bo
pojave na medfaznih povtinah in vpliv ukrivljenosti
povrsine na lastnosti, ki jih je spoznal Ze pri fizikalni
kemiji (npr. na parni tlak, topnost). Spoznal bo
tizikalno-kemijské procese s podrocja koloidne
kemije. Pridobil bo znanje o vrstah sil, ki so
pomembne v koloidnih sistemih, kaksen je njihov
vpliv na stabilnost sistemov in kako lahko na
stabilnost vplivamo. Znanje mu bo omogocalo
razumeti dogajanje v realnih koloidnih sistemih in
nanj vplivati.

Uporaba

V ¢asu hitro razvijajoce tehnoloske druzbe se
neprestano pojavljajo novi materiali in nove
tehnologije, ki vkljucujejo koloidne materiale. Znanje,

Objectives and competences:

Odbjectives of the course are to give students the
necessary. knowledge to recognize and understand
phenomena related to surfaces/interfaces. Students
get acquainted with systems containing particles of
colloidal dimensions and with principles that govern
the behaviof'in colloidal systems.

Competenges: with the acquired knowledge students will
be able"to solve problems from vatious fields of
natural sciences and technology (e.g. chemistry,
physics, biology, material sciences, pharmacy,
medicine, and others) where interactions between
colloid particles and phenomena at interfaces play an
important role.

Intended learning outcomes:

Knowledge and Comprehension

Students will learn about phenomena that are specific
for the field of colloid chemistry and will get
acquainted with physical processes related to the
colloidal domain. After the completion of the course
they will understand the effect of curvature on vapor
pressure of liquids and on solubility of solids,
capillary condensation, etc., they will appreciate
forces that are important in colloidal systems and
how to affect stability of colloids. The acquired
knowledge enables students to understand practical
colloidal systems and their manipulation.

Application

In the fast developing technological society, new
materials and new technologies involving colloids are
appearing constantly. The knowledge offered to
students through this course is therefore very



ki ga Student pridobi pri Studiju povrsinske in
koloidne kemije, je zato za moderno druzbo izjemno
pomembno. Uporabno ni le v tehnologiji, temvec
tudi za globlje razumevanje bioloskih procesov ali pa
pri razvoju farmacevtskih oblik za dostavo zdravilnih
ucinkovin na ustrezno mesto delovanja v organizmu.
1z tega sledi, da bo pridobljeno znanje uporabno tako
pri razvoju novih materialov kot pri reSevanju raznih
prakti¢cnih problemov.

Refleksija

Student se s pridobljenim teoreti¢nim znanjem nauci
interpretirati prakti¢ne probleme. V namen preizkusa
lastnega razumevanja snovi student (ali skupina 2-3
Studentov) v obliki seminarja predstavi dolocen
problem iz podrocja povrsinske in koloidne kemije, ki
ga lahko izbere sam ali ob pomo¢i predavatelja (na
primer iz vsakdanjega Zivljenja ali iz aktualne tuje in
domace znanstvene literature). Pri razlagi tematike
uporabi pridobljeno teoreti¢no znanje in pokaze,
kako sam razume kompleksne koloidne pojave v
realnih sistemih.

Prenosljive spretnosti

Poleg znanj iz podroéja povrsinske in koloidne kemije

bo $tudent pridobil izkusnje in spretnosti pri iskanju
in uporabi raznih literarnih virov (svetovni splet,
podatkovne baze, domaca in tuja literatura) in
didakti¢nih pripomockov (javno ustno porocanje,
elektronski didakti¢ni pripomocki, itd.). Pridobihbo
izkus$nje v delu v skupini, v javnem nastopanju ter
porocanju in debatiranju o aktualnih problemih iz
svojega strokovnega podrocja. Razvil bo kriticen
nacin razmisljanja o pojavih v naravoslovju in
tehnologiji.

Metode poucevanja in ucenja: -
Predavanja. Seminariji, ki jih pripravijo $tudenti v
manjsih skupinah. Seznanitev Studentov z moznostmi
raziskovalnega dela s podrocja povrsinske in koloidne
kemije. _

Nacini ocenjevanja:

important. It is not only useful in technological
applications but also, e.g., in understanding biological
processes or in the development of pharmaceutical
formulations used for drug delivery. Students will be
able to use the knowledge in the development of new
materials and in solving various practical problems.
Analysis

The theoretical knowledge acquired in this course
enables students to interpret practical
problems/observations. To verify theit
understanding, students (individually0t in smaller
groups) will present a subject from’the field.of
surface and colloid chemistry ia the form of an,oral
seminar/presentation. The&ubject can be related
cither to the research wofk of their diploma thesis ox
chosen from everyday life and is selected with the
help of the teacher. In their presentation, students dise
the theoretical khowledge learned during the course
and demonstfate the understanding of compléx
colloidal phenomena in real systems.
Skill-transference Ability

In addition to specific.ecompetences related to surface
and colloid chemistry, students get experience and
skills in literature and data searching in various data
bases: They get experience in working in smaller
teams and in discussing-and presenting their results in
public. They develop a critical way of thinking about
problems in science and technology.

Learning and teaching methods:
Classes. Student seminars. Individual work.

DeleZ/Weight Assessment:

. Seminarska naloga (aktualna tema iz 50,00 %
literature) \ 4
Ustni zagovor \ 20,00 %
‘Racunski projekt 30,00 %

Referencemnosilca/Lecturet's references:

-PRELESNIK, Simona, ASEYEV, Vladimir, KOGEJ, Ksenija. Differences in association behavior of
isotactic and atactic poly(methacrylic acid). Polymer, ISSN 0032-3861. [Print ed.], 2014, vol. 55, no. 3, str. 848-
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3094897

-PELJHAN, Sebastijan, ZAGAR, Ema, CERKOVNIK, Janez, KOGEJ, Ksenija. Strong intermolecular
association between short poly(ethacrylic acid) chains in aqueous solutions. The journal of physical chemistry. B,
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