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Travels into Several Remote Nations of the World, in Four Parts. 
By Lemuel Gulliver, First a Surgeon, and then a Captain of several 

Ships 

Gulliver’s Travels, Jonathan Swift 



Hochella, 2002 
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Synthesis of nanomaterials (50670)

Nanotechnology (5248)

Nanoscience (596)

Christian in Lead and Smith (eds), 2009) 



Example ‘exposure model’ for nanoparticles in the environment 

Nowack group, EMPA Switzerland.  



Kaegi et al, 2009 



PVP coated gold, ceria and 

silver nanoparticles 

– media effects 
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Possible NP transport in marine environment, 

Klaine, Lead et al 2008 



ENM Inputs 

Behaviors 

Effects 

Biological 

Transformations 
Interactions with 

Macromolecules 

Physical and 

Chemical 

Transformations 

Critical NM Interactions 

Lowry et al 2012 





• 1 nm – 1 mm (NPs, 1-100 nm). 

• Naturally produced, weathering, hydrolysis, 
microbial action etc. 

• Complex, polydisperse, spatially and 
temporally variable. 

• Present at 0.1-100 mg L-1 levels (cf MNPs at 0.1-
100 mg L-1 . 
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Baalousha et al 2008 



• Citrate stabilised 

gold nanoparticles 

 

• Natural organic 

matter replaces citrate 

 

• Change in surface 

plasmon resonance 

and aggregation 

 

Diegoli et al (2007) 

 

 





• In house. 

• 7 nm, monodisperse 

• PVP stabilised 
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As prepared 9.4 ± 0.1 9.3 ± 0.6 

0.1 M NaNO3 pH 5.5 9.6 ± 0.1 9.9 ± 0.3 

0.1 M NaNO3 pH 5.5 10 mg L-1 

SRFA 9.6 ± 0.2 9.5 ± 0.3 

0.1 M NaNO3 pH 8.5 9.9 ± 0.3 9.2 ± 1.3 

0.1 M NaNO3 pH 8.5 10 mg L-1 

SRFA 9.6 ± 0.1 10.0 ± 1.1 



Possible NP transport in marine environment, 

Klaine, Lead et al 2008 


