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Metals and ceramics, 
competition or synergy

Matej Kocen,

Petra Jenuš, Anže Abram, Borut 
Žužek, Jaka Burja, Saša Novak

Poster number: 33
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WC – Co/Fe/Ni

IJS samples

Cemented carbides

WC - HEA

Poster no. 33
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Ammodytoxin: a tool for
studying neurodegenerative

diseases
Adrijan Ivanušec

Department of Molecular and Biomedical Sciences, Jožef Stefan Institute

Faculty of Medicine, University of Ljubljana

Poster number: 54
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Nose-horned viper (Vipera ammodytes ammodytes)

ammodytoxin

Ammodytoxin: a presynaptic neurotoxin
from the nose-horned viper venom

paralysis



Šribar et al. (2014) Toxicon 89, 9.
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Mechanism of Topochemical Conversion of Bi4Ti3O12 Plates
to SrTiO3 Plates under Hydrothermal Conditions

Alja Čontala

Advanced Materials Department (K9) JSI

Poster number: 25

Shape control and mechanism
investigation



Alja Čontala: Shape control and mechanism investigation IPSSC + CMBO

Synthesis – morphology - properties Crystal structure and preferential
orientation

Poster number: 25

Application



Alja Čontala: Shape control and mechanism investigation IPSSC + CMBO

Synthesis:

Sr2+

HTS

BITBIT

STO

Examination of the mechanism by TEM:

Poster number: 25



Alja Čontala: Shape control and mechanism investigation IPSSC + CMBO

You can find me by
the poster number

25



Milk as an «imprinting» of the 
area of origin: the case study of 

Parmigiano Reggiano cheese

Marta Boito
¹Department of S.C.V.S.A., University of Parma

²Jožef Stefan Institute

Poster number: 28



INTRO&AIMS METHOD&RESULT CONCLUSION

Parmigiano Reggiano cheese: Protected Designation of Origin (PDO)

Milk n°1 Milk n°3Milk n°2 Milk n°..

Origin of raw materials?

Food fraud!



INTRO&AIMS METHOD&RESULT CONCLUSION

Isotopes Stable isotopes

To check the authenticity and geographical origin of food

18O/16O

To plan a predictive model for the origin of milk - groundwater and feed -

ªXz

Aim: analysis of stable isotope ratios

2H/1H 13C/12C 15N/14N

• Environmental characteristics



INTRO&AIMS METHOD&RESULT CONCLUSION

• 13C/12C, 15N/14N: hay and fodder

• 18O/16O, 2H/1H: groundwater

• 18O/16O, 2H/1H: milk

10 cattlesheds

Source: Parmigiano Reggiano Consortium

plain hill mountain

Monthly sampling: from February 2018 to January 2019



INTRO&AIMS METHOD&RESULT CONCLUSION

α (milk-water)=1,00211

water

whey

1 February

2 March

3 April

4 May

5 June

6 July

7 August

8 September
water

whey

Plain:

Mountain:

milk

water

Rainy line

(northern Italy)

• 2 cattlesheds

• 10 cattlesheds

Preliminary data

Automatic device-HDO-IRMS 

(δ¹⁸O ± 0.05‰ ; δ²H ± 1‰)

plain

mountain



INTRO&AIMS METHOD&RESULT CONCLUSION

 Food origin guarantee (milk and fodder)

 Food adulteration (food fraud)

Research of scientific and economic interest:

• Differentiation between plain and mountain milk

• Correlation between values belonging to the same cattleshed

In the future…

18O/16O 2H/1H

groundwater milk climatic factors



Thanks for the kind attention!

Poster number: 28



Development of Hydrogen 
Peroxide Gas Sensor for 

Security Applications
Jelena Isailović1, P. Jovanovič2, V. Jovanovski1

1Department of Analytical Chemistry, National Institute of Chemistry, Ljubljana

2Department of Catalysis and Chemical Reaction Engineering, National Institute of Chemistry, 
Ljubljana

Poster number: 36



Terror attacks

◦Prevent◦

The casualties and
loss of human lives
and historical
monuments.

◦Protect◦
National intellectual
properties, reduce
vulnerability to attack
by improving sensors
for detection.



How are we contributing…

• By detecting H2O2 which is both precursor and
degradation product of peroxo explosives.

• Using indirect method with MnO2, we can see the
presence of H2O2 in the gas phase, by the following
scheme:

MnO2 H2O2 O2 and H2O

MnO and Mn(OH)3                              MnO2

oxidation to

to

reoxidize

Electrochemical sensor



A lot more to improve…

• I am working with different screen printed
electrodes, and different electrolytes, to find the
best system which can detect gaseous peroxide in
small concentrations, as fast as possible.

H2O2 (g)

H2O2 (aq)



Thank you for your attention!



Compositional study of lead-free 
sodium potassium niobate based 
piezoelectric ceramics

Oana Andreea Condurache,

1Electronic Ceramics Department, Jožef Stefan 
Institute, Jamova 39, 1000 Ljubljana, Slovenia

Poster number: 62



Piezoelectric effect

Mechanical energy ↔ Electrical energy
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Yao et al., ACS Appl. Mater. Interfaces 2018, 10, 37298−37306



Micro level Nano level Atomic level

By SEM By TEM By STEM

0.95(K0.49Na0.49Li0.02)(Nb0.8Ta0.2)O3−0.05CaZrO3 with 2 wt % 

MnO2 (KNLNT)

10μm 200 nm 4 nm



Columns of atoms

Grain 1

Grain 2

Atomic layer of 

secondary phases

Is all about small things….

Small things change big things….

STEM image
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Authenticity and safety of 

food supplements in

Slovenian market

Jasmina Masten,

Jožef Stefan International Postgraduate School, 

Dept. of Environmental Sciences, Jožef Stefan Institute

Poster number: 57



Satisfying the need for nutrients

Poster number: 57

Fatty 

acids

Minerals

Vitamins

Amino 

acids

Trace 

elements

http://littledoglost.blogspot.com/



Poster number: 57

Quality and safety monitoring?

(Illustration Sorensen et al., 2018)

http://clipart-library.com/
https://ambical.com/

https://www.eurofins.de/

Inspection?

Authenticity?Safety, 

quality?



Poster number: 57

Authenticity and safety: Stable 

isotope ratio and elemental analysis

X-Ray Fluorescence (XRF)            

(www.horiba.com/scientific/products/x-ray-fluorescence-analysis/)

https://core.ac.uk/download/pdf/82362334.pdf, https://slideplayer.cz/slide/2012246/ 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS)



Poster number: 57

Promising results!



Poster number: 57
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Corrosion protection of 
SmFeN magnetic materials

Ana Damnjanović

Kolektor Group, Si; MPS, Si

Poster number: 55



• corrosion costs 3%-4% of 
GDP

• between US$375 and 
$875 billion per year 
on a global basis could be 
saved

Future trends:

• Recycle RE materials
• No RE
• Extend life shell

Development of Rare Earth based magnets



Bacterial degradation of plant 
biopolymers for making highly 

valuable products

Jutra Černilogar
Jožef Stefan institute, Department of Environmental Science, Ljubljana, Slovenia

Jožef Stefan International Postgraduate School, Ljubljana, Slovenia

Poster number: 40



Plant biomass

enzymes
• ferulic acid,
• vanillin,
• vanillic acid,…



Invasive species

Harmful? 

Eliminate it?

Like other plant biomass, 
they have a great 
potential!

Ferulic acid, 
vanillin, vanillic
acid,…

X

Benefits of invasive 
plants: 
• growing fast → a lot of 

biomass
• easily accessible for 

use



Enzymes with 
high activity to 
break lignin's 
bonds



THANK YOU FOR YOUR ATTENTION!



Do we have to choose between 
our car and clean air?

Petra Stražar,

Institut Jožef Stefan

Poster number: 53







We have a solution?

• Creating a new material (catalyst) that will 
eliminate all sulphur in fossil fuels.

• Made out of cheep material (zinc oxide and nickel).

• Can be recycled!



Thank you for listening

Poster number 53 waits for you and 

your questions



Patricija Hribar Boštjančič

Department of Complex Matter

Jožef Stefan IPS

Liquid magnet

Poster number: 10



Liquid magnet

It is a dark brown liquid.

1



The liquid magnet composition

• Formation of a liquid magnet - barium hexaferrite (BHF) 
nanoplatelets + 1-butanol (concetrated) [1].

TEM image of barium hexaferrite nanoplatelets.

Barium hexaferrite
nanoplatelet.

2[1] M. Shuai et al., Nat. Commun. 2016, 7, 1–8.



Isotropic and nematic suspension
Isotropic suspension of the nanoplatelets Ferromagnetic nematic suspension of the 

nanoplatelets

Iso

Nem

In external 
field

Iso

Nem

Formation of 
domains in 1-butanol 
ferromagnetic 
nematic suspension.

3



Aggregation vs nematic phase
Aggregation

The alignment in the nematic phase

https://giphy.com/gifs/happy-birthday-kJLOin5OUi6uQ

https://deadline.com/2015/07/minions-crosses-200-million-dollars-record-
international-box-office-1201473560/

4



Electrostatic interaction

• Use of surfactant 

dodecylbenzene

sulfonic acid (DBSA).

5



Our work
• Study of parameters that determine electrostatic 

interaction between the nanoplatelets in t-butanol, 
1-hexanol, 1-butanol and 2-propanol.

Surface charge

c(DBSA dissolved) DBSA dissociation degree in alcohols

Debye screening length: 
t-butanol > 1-hexanol  > 1-butanol > 2-propanol

6

Electrostatic 
repulsion



Thank you for your attention!
Poster no. 10

e-mail: patricija.hribar.bostjancic@ijs.si

7



Aerosol deposition of 
0.9Pb(Mg1/3Nb2/3)O3–0.1PbTiO3

thick films onto low-cost metal substrates

Matej Šadl
Electronic Ceramics Department (K5), Jožef Stefan Institute and

Jožef Stefan International Postgraduate School

Poster number: 63



Electronic ceramics

Piezoelectric effect
Ink-jet printer

Ultrasound 
diagnostics

…used for their electrical properties



Conventional processing of 
bulk ceramics

Thick film technology
– screen-printing

– electrophoretic deposition

– ink-jet printing

10 mm

Top-down approach
thickness > 100 µm

Bottom-up approach
thickness = 1 – 100 µm

How to miniaturize electronic ceramic 
components?



Conventional processing of 
bulk ceramics

Thick film technology
– screen-printing

– electrophoretic deposition

– ink-jet printing

10 mm

Top-down approach
thickness > 100 µm

Bottom-up approach
thickness = 1 – 100 µm

How to miniaturize electronic ceramic 
components?

high temperature treatment 
(~1000 °C)



Aerosol deposition method

Thick film on a flexible foil

High impact pressuresUnique for spray-coating of ceramics



ULTRACOOL lab 
Electronic Ceramics Department – K5

2 mm

Aerosol deposition of 
0.9Pb(Mg1/3Nb2/3)O3–0.1PbTiO3 onto 

stainless-steel substrates

1 µm



Welcome to poster number 63

Matej Šadl
Electronic Ceramics Department (K5)

Jožef Stefan Institute (JSI)

e-mail: matej.sadl@ijs.si



Galaxies of gold nanoparticles 
with plasma

Aswathy Vasudevan,

Department F6, Jozef Stefan Institute

Poster number: 35



Motivation
Atmospheric 
pressure plasma jet 
(APPJ)

Hydrogen chloroauric 
acid (HAuCl4)

HAuCl4 reduces to Gold in plasma

72Planica,2019



73Planica,2019



What did I get?

30 min 
deposition

10 min 
deposition

20 min 
deposition

74Planica,2019



 Single step 

 No other reagents

 Reproducible 

 NOT time consuming

Under suitable experiment conditions it deposits gold 
nanoparticles of size ranging from 5 nm- 100nm

75Planica,2019



For more information about this works,

Please see poster number: 35

Thank you for your attention!

76Planica,2019



Titanium Metal-Matrix Composites 
– materials of the future

Martin Topole

Institute of Metals and Technology

International Postgraduate School Jožef Stefan

Poster number: 13
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DENSE
1668 °C!

Field-Assisted Sintering Technique
(FAST)
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A STORY OF CARBON, 
ALUMINIUM AND FLUORINE 

BOUND TOGETHER
Evelin Gruden

Jožef Stefan” Institute, Department of Inorganic Chemistry and Technology

”Jožef Stefan” International Postgraduate School

Poster number: 22



A story of a scientist



Organoaluminium chemistry

Timeline

1956 2019

Karl Ziegler

Development of the 
direct synthesis

Catalytic olefin 
polymerization 

Awarded the Nobel prize in 1963 
together with Giulio Natta

Development of 
the new field

Common plastic



Uses of organoaluminium compounds

ORGANIC 
SYNTHESIS INORGANIC 

MATERIALS

Zeolites

Superconductors

Ceramics



Organoaluminium halides

Fluorine?
What about C-Al-F bonds?

They are used as:

Organoaluminium fluorides are rare.
Could exhibit interesting 

chemical properties.

o Grignard-like reagents

o Ziegler-Natta catalysts

Compounds containing 

C-Al-Cl and C-Al-Br bonds are well known.



Work of a scientist

Research goal: To 
introduce fluorine into 

organoaluminium
compounds.

AlMe3 +



Work of a scientist

Problem: Stability of reactants.
Unstable in the presence of H2O and O2.

Glovebox

← Schlenk techniques



Result

New compound!

[IprH][Me2AlF2]



Thank you for your attention!

Evelin Gruden
Department of Inorganic Chemistry and Technology

Poster Number: 22
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