






Problem

dirty shoes

dirty cars

fouling hulls

stains

fogged mirrors



Superhydrophobic 
coatings

• Protection of steel structures in maritime (ships, ports

cranes…)

• Corrosion: M → M+ + e−

• Theory of superhydrophobicity:

Copper Statue: Tartini Square, Piran



Synthesis of

superhydrophobic 

coatings

• Upgrading existing coatings with good anti-

corrosion properties

• Change the basic monomer with

longer alkyl chains and fluorinated

molecules

Already known coatings Modified coatings





Introduction

Corrosion inhibitors: substances used in a very 

small amount that significantly reduce the rate of 

corrosion processes.

 five-membered nitrogen heterocyclic ring 

molecules

imidazole triazole tetrazole

Azole molecules



Aim of work

Molecular adsorption is a prerequisite for achieving 

inhibition.

Aim: to characterize the interaction of imidazole, 

triazole, and tetrazole with

Cu
2
O model of oxidized copper surfaces. 



Surface structures

stoichiometric

Cu2O(111)

CSA ≡ coordinatively

saturated Cu site

CUS ≡ coordinatively

unsaturated Cu site

nonstoichiometric

Cu2O(111)–w/o–CUS



@ CUS @ CSA

CUS ≡ Coordinatively UnSaturated site     &     CSA ≡ Coordinatively SAturated site

Eads = −1.7 eV Eads = −0.5 eV

Triazole bonding to CUS & CSA

electron excess

electron deficit



Adsorption stabilized surfaces



Adsorption stabilized surfaces
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Normal cell – slow proliferation

Fatty acids (FAs) from food

Energy, building blocks

Cancer cell – fast proliferation

Increased FA uptake from

surrounding tissues 

Intracellular FA

synthesis

Lipid droplets Lipid droplets

Cancer growth and metastasing



Phospholipids





Breast cancer cell during stress

High amount of lipid droplets



Targeting lipid droplets to prevent breast cancer survival

Control breast cancer cells Breast cancer cells during stress

Breast cancer cells with defect in

LD degradation during stress

Breast cancer cells with defect

in LD synthesis during stress
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 Usage

 Reactivity

 Cost

 Protection (Arresting the   
corrosion)



 2 mm thick copper foil in the shape of discs of 15 mm in diameter

 the specimens grounded mechanically with successive SiC papers of
gradation 1200, 2400, 4000.

 Cleaning of samples in ethanol in an ultrasonic bath, rinsing with
distilled water and drying with nitrogen gas.

 electrochemical polarization

methods

Fig. 1. Skeleton structures of different 
imidazole inhibitors.



Fig.2. Inhibition efficiency

Linear polarization resistance

Potentiodynamic curves

Fig . 3. Potentiodynamic curves recorded for copper 
without and with addition of inhibitor

Results



 At 1 mM concentration the order of inhibition efficiency: 

ImiMe < ImiH < BimH < SHImiMe < SH-BimH

The synergistic effect of inhibitors    
* (the future work) *





Conversion Coatings

100-200nm thick Surface pre-treatment 

 Better adhesion of top paint

 Corrosion protection 

Conversion Coating Process is 1st step in application of paints

If Conversion Coating Fails whole paint system will  fail



Conversion coating process 

Requirements

 Non-toxic and green process

 Safe, simple and cheap process

 Energy saving

 Short process time – 5min

 Good corrosion protection

State of the art conversion coatings process

 Hexavalent chromate conversion coating (CCC)        

(Best performance, Cancerogenic, Forbidden)  

 Trivalent chromate process (TCP)  

 Zirconium/Titanium conversion coatings

 Zirconium conversion coatings Meet almost
all requirements



General Aim

Find replacement for chromate conversion coatings

Rare earth conversion coatings
Sol-gel coatings
Trivalent chromate process – TCP

Zirconium conversion coatings
 Commercialized
 Most promising



Optimization of process parameters 

(concentration of H2ZrF6, process time, surface cleaning, temperature)

Aim

Experimental



Results
Potentiodynamic polarization curves

Conclusions

 Optimal process time was 3 – 4 min  

 Optimal concentration of H2ZrF6 was in 
range 150 – 200 ppm





I really like magnets…

Computers
Cell phones
Cameras
Washing machines, air conditioners,…
Automobiles



Nd-Fe-B magnets:
(state of the art)

(Bloomberg, 2015)

Electric vehicle market (predictions):

 Lower battery costs
 Reduced dependence on fossil fuels
 Low impact on the environment 

 Electricity generation

 Electric vehicles



Intrinsic coercivity:
(resistance to demagnetization)

 Important in electric motors
(magnets exposed to strong reverse magnetic fields)

 Increased with expensive dysprosium (Dy)

Price (€ per kg)
Nd: ~ 50
Dy: ~ 300

How to lower the price???

----->  Our idea: Place Dy only
where needed…

MULTICOMPONENT 
MAGNETS











Tungsten



Tungsten



Tungsten
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• Chemical safety assessment
traditionally based on animal
testing

• EU promoting the 3Rs





BBB
Brain

Lung

Kidney

Donors 10 - 50 
chemicals

Liver

BBB – Blood-Brain Barrier 

PBKB – Physiologcially Based Pharmacokinetic . 
Modelling
qAOPs – Quantitative Adverse Outcomes Pathways

Vasculature





POWERFUL MAGNETS FOR

GREEN ENERGY



MOTIVATION
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PROCEDURE AND RESULTS
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HP magnet

HD magnet

SPS process

Nd-Fe-B 

ribbons

1. http://www.akita-pu.ac.jp/system/mise/material_structure/bitoh/research_e.htm
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CONCLUSION

49
https://reset.org/blog/vehicle-grid-so-wird-das-e-auto-zum-temporaeren-energiespeicher-07052017





Graphene : A promise for future

• Multifunctionality

• Flexibility and 
transparency

• Conductive 



Combining advantages of materials

Au nanoparticles

Metal oxide 
nanoparticles

Graphene sheets

Metal oxide anchored graphene/Au  NPs hybrid



Applications in energy efficient 
devices

Super capacitors
Solar cells

Batteries

A phone that charges in seconds?

‘Moth eyes' to power future smart 
technologies ?



Thankyou for your attention!





Physical oceanography

• Pollutants

• Plastic

• Sediment transport

• Understanding the Sea 22o



• Nucleus for European Modelling of the Ocean (NEMO) 
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Thank you for your attention!





Measurements Calculations

Comparison

Tritium 
dispersion



TRITIUM MEASUREMENTS

results analyzing

Liquid Scintillation Counting

sample preparation in laboratory

field sampling

Choosing of location for sampling



TRITIUM CALCULATIONS

Results analyzing

Calculations

Correct parameters for calculations

Choosing of appropriate calculation model



Sampling date 2.8.2017

Sampling 
location

Measured Value
Modele
d values

c/Q
HTO 

emission rate 
(Bq/s)

Measured  
value / 

modeled 
valueBq/m3 Bq/m3 s/m3 Bq/s

Spodnji Stari
Grad

8,7E-02 ± 1,1E-02 1,4E-01 9,0E-07
1,6E+05

0,6

Krsko 1,7E-02 ± 1,4E-03 6,4E-03 4,1E-08 2,7
Gorni Lenart 2,0E-02 ± 5,2E-03 2,8E-02 1,8E-07 0,7

Table shows comparison of measured with modeled data

COMPARISON OF CALCULATED AND 
MEASURED RESULTS



„WHY ARE MY EVERGREENS
TURNING BROWN?“

Dona Pavlović

“Jožef Stefan” Institute,

Jožef Stefan International Postgraduate School

Poster number: 13





drought

frost

pests

diseases



drought

frost

pests

diseases

pollution ?!?



Gaseous hydrogen fluoride can directly attack vegetation causing cell injury which results in the 
premature death of cells, called necrosisF–

HF attacks spruce needles causing NECROSIS



Gaseous hydrogen fluoride can directly attack vegetation causing cell injury which results in the 
premature death of cells, called necrosis



DETERMINATION OF FLUORINE

Sample wF (g/g)*

Spruce needles, d = 93 m 1209 ± 82

Spruce needles, d = 227 m 219 ± 28

Spruce needles, d = 263 m 87 ± 11

Spruce needles, d = 292 m 68 ± 9

Spruce needles, d = 402 m 31 ± 9

Spruce needles, background 10 ± 9
*The reported uncertainties are expanded uncertainties calculated using

k = 1.96, which corresponds to the 95 % level of confidence.
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Investigation of arsenic 
in contaminated soils
in the Mežica valley
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The Mežica valley has been exposed

to more than three hundred years of

active lead mining and smelting. Soils in

the valley, including about 7000 ha of

agricultural land, are polluted especially

with Pb and Zn, but also with Cd and

As.

Location Code
Sampling 

date
Type of location

Depth
(cm)

Total As 
(mg/kg)

ZMD108014 1424/16 Sep.16 Vegetable 0-20 16.8
1425/16 garden 0-20 15.8

ZMD109006 1561/17 Sep.17 Kindergarten - 0-5 12.6
1562/17 remediated 5-20 12.4
1563/17 20-30 14

ZMD109011 1574/17 Sep.17 Garden 0-5 11.1
1575/17 5-20 12.6

DS12/04 B12 Apr.04 Mountain ridge 0-15 224

DS34/04 B34 Apr.04 Mountain ridge 0-15 314

D34 15-30 nd
F34 >30 nd



Soil sampling

• top soil samples;

• middle layer;

• and bedrock soil samples were taken at 5 location in

Mežica valley

Samples were dried (40-50 oC) for 2 days and sifted to obtain

a fraction smaller than 0,25 mm.

Prepared samples were extracted using BCR scheme

STEPS Fraction targeted Extractant used

Step1 
exchangeable elements and elements bound to

carbonate

0.1M CH3COOH

Step 2
elements bound to iron and manganese oxides 

(reducible fraction)

0.1M N2OHHCl in 

HNO3 at pH 2

Step 3
elements bound to organic matter and 

sulphides

30% H2O2 and 1M 

CH3COONH4

Table 1. BCR sequential extraction scheme



Arsenic pollution in and around
the Mežica valley

• from more or less unpolluted
(< 20 µg g-1) in some garden
soils

• to heavily polluted (> 200 µg
g-1) in the top soil on the ridge
above Death valley.

1
4
2
4
/1
6

1
4
2
5
/1
6

1
5
6
1
/1
7

1
5
6
2
/1
7

1
5
6
3
/1
7

1
5
7
4
/1
7

1
5
7
5
/1
7

0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

1
.1

5

1
.2

5

0
.1

7

0
.1

4

0
.7

7

1
.6

7

1
.7

6

m
g

/k
g

Samples

 STEP 1

 STEP 2

 STEP 3

Kindergarten 
Žerjav

Črna na 
Koroškem

Mežica

Figure 3: Arsenic extraction from 

garden soil samples
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Figure 4: Arsenic extraction from polluted

soil samples above the Death valley



The most environmentally mobile is the

exchangeable fraction (extracted in STEP 1), which also

presents the highest potential danger to the environment.

NEXT

• investigate this fraction and subject it to determination

of inorganic arsenic forms (arsenite and arsenate),

• study the extractability and environmental mobility of

lead, zinc and cadmium in these soils



Thank you
for your attention!



Investigation of arsenic 

in contaminated soils

in the Mežica valley

Dalerjon Khojiboev1,4, Peter Stegnar2,  Zafar Razykov1, Muzafar Yunusov1, Marko Zupan3 Helena Grčman3 and Zdenka Šlejkovec4

1Mining-metallurgical institute of  Tajikistan, Department of  Ecology, Buston, Tajikistan

2Jožef  Stefan International Postgraduate School, Ljubljana, Slovenia

3University of  Ljubljana, Biotechnical Faculty, Department of  Agronomy, Ljubljana, Slovenia
4"Jožef  Stefan" Institute, Department of  Environmental Sciences, Ljubljana, Slovenia

Mining-metallurgical

Institute of Tajikistan



The Mežica valley has been exposed

to more than three hundred years of

active lead mining and smelting. Soils in

the valley, including about 7000 ha of

agricultural land, are polluted especially

with Pb and Zn, but also with Cd and

As.
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Soil sampling

• top soil samples;

• middle layer;

• and bedrock soil samples were taken at 5 location in

Mežica valley

Samples were dried (40-50 oC) for 2 days and sifted to obtain

a fraction smaller than 0,25 mm.

Prepared samples were extracted using BCR scheme

STEPS Fraction targeted Extractant used

Step1 
exchangeable elements and elements bound to

carbonate

0.1M CH3COOH

Step 2
elements bound to iron and manganese oxides 

(reducible fraction)

0.1M N2OHHCl in 

HNO3 at pH 2

Step 3
elements bound to organic matter and 

sulphides

30% H2O2 and 1M 

CH3COONH4

Table 1. BCR sequential extraction scheme



Arsenic pollution in and

around the Mežica valley

• from more or less

unpolluted (< 20 µg g-1)

in some garden soils

• to heavily polluted (> 200

µg g-1) in the top soil on

the ridge above Death

valley.
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The most environmentally mobile is the

exchangeable fraction (extracted in STEP 1), which also

presents the highest potential danger to the environment.

NEXT

• investigate this fraction and subject it to determination

of inorganic arsenic forms (arsenite and arsenate),

• study the extractability and environmental mobility of

lead, zinc and cadmium in these soils



Thank you

for your attention!
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 ALS – Amyotrophic Lateral 

Sclerosis

 most common motor 

neuron disease 

› 1-2:100 000

› age of onset ~55

 muscle atrophy

 respiratory failure

 ~3 years

 no cure

(Medical Xpress, ALS Foundation for Life, 2018)



(HVNN, 2015)

 FTD – Frontotemporal 

Dementia

 second most common 

dementia

› 15: 100 000

› 45-64 years

 frontotemporal lobar 
degeneration

 pneumonia

 3 – 10 years

 no cure



 mutation

(Mori, 2013)



(Vatovec et al., 2014)





 Incurable neurodegenerative diseases : ALS and FTD

 Impact of C9orf72 mutation

THANK YOU FOR YOUR ATTENTION!



Digital security in
microfinance institutions

Supervisor

Prof.dr.Borka Jerman-Blažič
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Economics, Ljubljana University Slovenia



WHAT 
Awareness, benefits and challenges 

of digital security (DS)



microfinance non-banking financial 
institutions (MFI).



Republic of Macedonia, Greece, Bosna
and Hercegovina, Serbia and Albania

(selected countries).

Selected countries would be further determinate



mix of self-respond questionnaires 

and interviews with executives 

responsible for digital security





Potential findings :

the level of awareness and knowledge of the executives for DS
“proportional” level of DS as a regulatory requirement or to 
“protect” MFIs.
inappropriate planned changes in DS 
NOT enough trained staff 
LACK of competitive packages for hiring IT specialists



Thank you

Eleonora 
Zgonjanin 
Petrovikj

ezgonjanin@

fulm.com.mk


