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Brief (subjective) historical overview on the
development of environmental NT

High hopes

"IBM" spelled out using 35 Xenon atoms on Ni (110) GIN[S”F
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D.M. Eigler, E.K. Schweizer. Positioning single
atoms with a scanning tunneling microscope.
Nature 344, 524-526 (1990).



http://research.ibm.com/

The Implication — Application Wheel

— Implications
nanoECO: Nanoparticles in

the Environment:
Implications and Applications
March 2-7, 2008

IWA Specialist Conference on
Applications of

Nanotechnology in the Water
Sector (Nano and Water 2011)
May 15-18, 2011
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Pristine nanomaterials: A dark future...
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Choi et al. Water research 2008; 42:3066—3074
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Results are valid, but may not be extrapolated to field-scale systems.
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From lab scale to engineered systems (WWTP)
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From lab scale to engineered systems (WWTP)
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Kaegi et al., EST 2011;45:3902—-3908.



Sulfidation of Ag-NP in the

presence of HS- and humic acid
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Reaction time up to 60 mins




Four different reaction

models
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Half-life times (t,)) are in the order of a few tens of minutes
(t,, << average hydraulic residence time).




From complex systems to

mechanistic insight
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The formation of Kirkendall voids explains the strongly
reduced toxicity of only partly sulfidized Ag-NP T —

(Reinsch et al., 2012,ES&T, 46, 13, pp 6992-7000) 6,21, pp 12195-12216




‘Hollow’ spheres in
natural systems

Transformation of silver nanoparticles in fresh,
aged, and incinerated biosolids

a,*

Christopher A. Impellitteri ®-*, Stephen Harmon %, R. Gune Silva®,
Bradley W. Miller ©, Kirk G. Scheckel ¢, Todd P. Luxton “,
Donald Schupp?, Srinivas Panguluri?

Electron Image 1
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