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Content

Á Five Experiments 

1. Colloidial Gold

2. Superhydrophobicity

3. Superparamagnetic liquid

4. Superparamagnetic 

Nanocomposites

5. Photocatalysis

Á Everything contained

Á Except H2O
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Focus

ÁChemical Nanotechnology

ÁMost relevant for industrial applications

ÁDeveloped at the leading Institute for Chemical Nanotechnology:

INM ïLeibniz Institute for New Materials
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Focus

ÁSecondary school

ÁGrade 11 ï12  Ą experiments conducted by the students

ÁGrade 9 ï10 Ą demonstration by teacher

ÁSafety aspects

ÁNo toxic materials

ÁNo free nanoparticles
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I ïColloidal Gold

ÁOther names

ÁPurple of Cassius

ÁNanogold

ÁReferences

ÁMedieval use of nanotechnology

ÁDetection reaction for gold

Andreas Cassius (1663)

ÁBottom-up vs. top-down synthesis
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I ïColloidal Gold

AuCl4

SnCl2

ÁExperimental procedure

ÁElectrostatic stabilization 

of gold-nanoparticles in 

water
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II - Superhydrophic coatings

ÁOther names

ÁLotus effect

ÁPrinciples

ÁSurface structure

ÁHydrophobicity
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II - Superhydrophic coatings

ÁOther names

ÁLotus effect

ÁOak leaf backside effect?!

Á Interdisciplinary!

ÁBiology

ÁPhysics

ÁChemistry
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II - Superhydrophic coatings

ÁSol-gel process

ÁUse of Nanoparticles leads to transparent coating
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III - Superparamagnetic Suspension

ÁPrinciples

ÁNano sized ferromagnetic clusters

which can randomly flip direction 

under thermal fluctuations

ÁOnly magnetized in external field

ÁNo hysteresis

ÁReferences

ÁCancer therapy

ÁTyndall effect

ÁSurface modification
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III - Superparamagnetic Suspension

ÁCancer thermotherapy

ÁSelective heating of 

tumor cells

Á120 patients medicated 

since 2003

ÁApplication areas

ÁMalignant Brain tumors

ÁCarcinoma in prostate, 

gullet, liver, pancreas
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III - Superparamagnetic Suspension

ÁTyndall effect

ÁLight scattering by particles in a suspension

ÁCoffee vs. Iron-Oxide, 36nm
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IV ïSuperparamagnetic Nanocomposites

ÁPrinciples

ÁSuperparamagnetic nanoparticles 

embedded in glass matrix

ÁSurface modification for selective 

adsorption

ÁApplication areas

ÁRemoval of heavy metal ions

ÁFirst HIV test based on direct 

detection of viral genetic material
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IV ïSuperparamagnetic Nanocomposites

ÁExperimental procedure

ÁComplexation of heavy metal ions

ÁRemoval from solvent

ÁRecycling of the particles
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V - Photocatalysis

ÁScale effects

Á Increase of the 

specific surface area

ÁDisappearance of 

light scattering

ÁExperimental procedure

ÁDegradation of dye

ÁComparison of nano-TiO2

and industrial TiO2
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V - Photocatalysis

ÁParticle size distribution

ÁPrimary particle size vs.

size of agglomerates

Particle size / nm (by dynamic light scattering)

5 nm

25 nm
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Credits

This Presentation is supported by

through

Working group of the
Nanotechnology Competence Centers

 in Germany
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Thank you very much for your attention!


