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4.Lotus Effect 6. Waves and Dancing Ferrofluid 5. Iron Nanoparticules and Ferrofluids

This experiment gives an ex-
ample of  Nanotechnology from na-
ture by using the super hydropho-
bic behaviour of the lotus plant.

This experiment is about the ap-
plication of a nanoproduct, ferrofluids, 
revealing the difference between Nano-
technology (and properties of nanoprod-
ucts) and conventional technologies. 

This experiment is aimed to pro-
vide an understanding of how the par-
ticles act in changing magnetic field. If 
there is no magnetic field, ferromagnet-
ic nanoparticles are random, otherwise 
ferrofluids are regular.
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Besides videos, conference articles or books, teaching resources can be also re-
trieved in the Repository. 
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Classroom Implementation of “Making Origami Buckyball” Experiment at Çekirge Doğa High School, Turkey

Classroom Implementation of “Nano Crystal fabrication” Experiment at Bostancı Doğa High School, Turkey 
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Videoconference session between Acarkent Doğa High School / TR and John 
Atasanov High School / BG  related to the “Nanocrystal Fabrication” Experiment

Name Subject Work Language Topic Mail / Skype / Other
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Vocational High School Students visited the Clean Room at the Nano- Bio Technology 
Laboratory in Doga Schools , Turkey
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Many metal chalcogenides are also made similarly with either the chalcogenide or metal precursor pre-dissolved 
in the reaction solution before injection. When using ionic precursors, reducing agents may also be needed to produce 
zero-valent metals or alloys. This allows for the formation of nanoparticles at ambient temperatures or in aqueous 
solutions. For slow growth, mild reducing agents are used, such as carboxylic acids or thermally activated 1,2-alkanedi-
ols. Stronger reducing agents, such as sodium borohydride or superhydride, are required for fast nucleation processes 
or for metal complexes with very negative reduction potentials.

Then the students would be invited to read and discuss the preparation of 2-D and 3-D nanocatalysts.
Colloidal metal nanoparticles can be applied to two types of catalysts; 2-dimensional (2-D) and 3-dimensional 

(3-D) catalysts. For decades, single crystals have been used for model studies of surfaces and catalysis, both as metal 
films and supports for metal particles. Similarly, 2-D catalysts are prepared by self-assembled nanoparticles deposited 
on a substrate by using the Langmuir–Blodgett technique (presented in the next). Surfactant stabilised colloidal nano-
particles floated on poor solvent – like water for the case of hydrophobic particles – then, assembled to form a closed 
packed array and deposited on a substrate by immersing the substrate form the liquid.

Conventional industrial catalysts are composed of metal nanoparticles supported on the high surface materials. 
In order to prepare for industrial heterogeneous catalysts with high surface area, two kinds of methods are mainly 
adopted: ion-exchange and incipient wetness. In both cases, active metal nanoparticles with a size range of 1–10 nm 
are deposited on and into metal oxides or carbons with high surface area. For ion-exchange, electrostatic interactions 
between metal precursor and support guarantee high dispersion of nanopaticles, whereas the incipient wetness pro-
vides a simple way to obtain nanoparticle catalysts in a large scale by using capillary force to load metal precursors 
in solution. However, both methods have a broad size distribution of nanoparticles, because of difficulties controlling 
thermal activation and reduction during the formation of particles on the supports.

Organizing a Virtual Lab meeting dedicated to Synthesis of nanomaterials, the information found in the Ex-
periment Room of the Virtual Laboratory concerning the above-mentioned topic should be combined with the ad-
ditional information from the following website, which can be introduced to the students: http://nanoall.blogspot.
ro/2012/01/synthesis-of-nanomaterials.html. The synthesis approaches should be then discussed.

Going deeper into the topic Synthesis of metallic nanoparticles supplementary information can be introduced 
to the students (http://nanoall.blogspot.ro/2012/01/synthesis-of-metallic-nanoparticles.html) and then the func-
tion of the experimental basis and the synthesis of different metallic nanoparticles can be introduced.

Schematic illustrations for preparation of 
colloidal nanoparticle-based 2-D and 3-D cata-
lysts



Snapshots from the video available in the “Nanocrystals Fabrication” Movies 
room (left) and from the Applet 1 (right), showing the first steps of the experimental 
procedure.
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Table 2: The number of participants 
for the science camp based on gender

COUNTRY

BULGARIA 4

2

2

6

5 13

2

4

0

8

3 7

4

6

6

GREECE

ITALY

ROMANIA

TURKEY

GENDER

FEMALE MALE
TOTAL






