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Definition of a nanomaterial 

ñ A natural, incidental or manufactured material containing particles, in 

an unbound state or as an aggregate or as an agglomerate and 

where, for 50 % or more of the particles in the number size 

distribution, one or more external dimensions is in the size range 1 

nm - 100 nm.ò  

(EC, 2011) 
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What is so special about  nanoparticles? 

 

Because of small dimensions relate high surface/volume ratio, 

therefore different properties as bulk material. 

 

Ą Different optical properties 

Ą Enhanced reactivity (self cleaning effect) 

Ą Higher capacity to pass barriers 

Ą Stronger binding properties 

Ą Enhanced UV blocking 

 

In theory numerous  

applications possible 

 

 

 

 

 

 



Economic impact of nanotechnology 
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(Lux Research, 2009). 

(Economic crisis caused a drop of 21% in forecasts)     

10 million nano related jobs in 2014 (10% of all industrial jobs world wide)  
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Nanotechnology: nothing new (part 2) 

Lotus effect: keeps your window clean and dry without wipers 



Nanotechnology: nothing new 
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Other sources of nanoparticles 

Å Natural emissions of NPôs because of volcanoes and forest fires 

Å Unintentional produced  NPôs (fuel combustion) 
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(Oberdorster et al., 2005) 
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Risk assesment of nanoparticles ? 

From 2005 on enormous 

boost on interest on risks of 

nanoparticles, besides 

applications.  

 

 

 

Positive properties also may cause a negative impact on man and 

environment. Therefore growing concern about risk of applications of 

nanoparticles. 



Quick scan for Rijkswaterstaat 

Questions: 

Å Which applications, now and in future 

Å (which are useful for RWS) 

Å What kind of emissions to aquatic environment, now and future 

Å Actions to be taken 

 

 

Approach: 

Å Literature study 

Å Internet search 

Å Check with experts (both on applications and risks) 
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How to categorize nanomaterials: based on chemical 

composition? 

ÅMetals (gold, silver, iron) 

 

ÅMetal oxide (titanium, zinc, cerium) 

 

ÅDifferent forms of carbon nanoparticles 

 

ÅNanoclays (mostly silicium) 

 

ÅCombination of metals (quantum dots) 
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Way of application ? 
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Foss Hanssen et al., 2007 



Categories of  most relevant applications: 

1. Coatings 

 

2. Electronics and ICT 

 

3. Automotive industry 

 

4. Construction industry 

 

5. Consumer Products 

 

6. Energy and environment 

 

7. Food, health and agriculture 
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Coatings 

 1. 

 

 

 

2. 

 

 

 

3. 
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Lotus effect (windos, cars), 

Anti-reflection (solar panels) 

 

 

Scratch resistant (cars, construction),  

Self cleaning (buildings, roads) 

 

 

 

 

Anti-fouling (ships) 

Already long  in experimental phase, (almost) ready for market 



    

Use in Coatings 
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Consumer products 

Å Antibacterial mode of action (silver and zinc oxide)  

Å Additive to socks, clothing, wound dressings, deodorants, tooth 

paste, soap, washing machines, refrigerators and even dipers !! 

 

 

  

 

 

20-35% dissapears after first washing. 

Where doe is stay? 



20 september 2013 

Titaniumdioxide: UV blocking 

Normal TiO2 

nanoTiO2 

Not all  TiO2 is nano. TiO2 in 

toothpaste not, in sunblock mostly is. 

Already used in lots of applications, still a growing market !!  
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ICT: 

Å Application of nanotubes as semiconcuctor 

Å Use of graphene as transistor 

Å Use of quantum dots in OLEDôs  (TV and computer screens) 

Å Use of quantomdots for data storage (spintronics) 

 

 

Most applications still in experimental phase , probably long way to 

day to day applications  

 

  

 

 



Automotive industry 

20 september 2013 

Most used: applications in coatings and tyres 

Hot item: use of cerium oxide in fuel 


