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A Five Experiments
1.

2.
3.
4

A Everything contained
A Except H,O

Colloidial Gold
Superhydrophobicity
Superparamagnetic liquid
Superparamagnetic
Nanocomposites

Photocatalysis
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A Chemical Nanotechnology
A Most relevant for industrial applications

A Developed at the leading Institute for Chemical Nanotechnology:
INM T Leibniz Institute for New Materials
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A Secondary school
A Grade 117 12 A experiments conducted by the students
A Grade 91 10 A demonstration by teacher

A Safety aspects
A No toxic materials
A No free nanoparticles
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| T Colloidal Gold

A Other names
Purple of Cassius
Nanogold

A References
Medieval use of nanotechnology

Detection reaction for gold
Andreas Cassius (1663)

Bottom-up vs. top-down synthesis
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| 7 Colloidal Gold
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A Experimental procedure

A Electrostatic stabilization
of gold-nanoparticles in
water
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Il - Superhydrophic coatings

(&

A Other names
A Lotus effect

A Principles
A Surface structure
A Hydrophobicity
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A. Haettich, INM,1996
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Il - Superhydrophic coatings

A Other names
A Lotus effect
A Oak leaf backside effect?!

A Interdisciplinary!
A Biology
A Physics
A Chemistry

M. Koch, INM, 2008
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Il - Superhydrophic coatings

A Sol-gel process
Use of Nanoparticles leads to transparent coating
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A Principles
A Nano sized ferromagnetic clusters

which can randomly flip direction
under thermal fluctuations

A Only magnetized in external field
A No hysteresis

A References

A Cancer therapy
A Tyndall effect
A Surface modification
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lll - Superparamagnetic Suspension

A Cancer thermotherapy

A Selective heating of
tumor cells

A 120 patients medicated
since 2003

A Application areas
A Malignant Brain tumors

A Carcinoma in prostate,
gullet, liver, pancreas
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lll - Superparamagnetic Suspension

A Tyndall effect

A Light scattering by particles in a suspension
A Coffee vs. Iron-Oxide, 36nm
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IV T Superparamagnetic Nanocomposites

A Principles
A Superparamagnetic nanoparticles
embedded in glass matrix

A Surface modification for selective
adsorption

A Application areas
A Removal of heavy metal ions

A First HIV test based on direct
detection of viral genetic material
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A Experimental procedure
A Complexation of heavy metal ions
A Removal from solvent

A Recycling of the particles
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V - Photocatalysis

A Scale effects

A Increase of the
specific surface area

A Disappearance of
light scattering

A Experimental procedure
A Degradation of dye

A Comparison of nano-TiO,
and industrial TiO,,
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V - Photocatalysis

A Particle size distribution

A Primary particle size vs.
size of agglomerates
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Thank you very much for your attention!

cc-NANOCHEM
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