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| remember when | was at Lilliput, the complexion of those
diminutive people appeared to me the fairest in the world...On the
other side, discoursing of the ladies in that Emperor's court, he
used to tell me, one had freckles, another too wide a mouth, a
third too large a nose, nothing of which | was able to distinguish. |
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confess this reflection was obvious enough.
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Should we be worried?
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Example ‘exposure model’ for nanoparticles in the environment
Nowack group, EMPA Switzerland.




Siedlungsentwdisserung Partikel im ‘Siedlungswasser’ Partikelkonzentrationen
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Particulate and organic matter
from coastal runoffs

o Fomnation of aerosol,
a 0 risk to seabirds and mammals
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Possible NP transport in marine environment,
Klaine, Lead et al 2008




Lowry et al 2012
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NP chemistry in the environment




Natural aquatic colloids and nanoparticles

1 nm - 1 um (NPs, 1-100 nm).

Naturally produced, weathering, hydrolysis,
microbial action etc.

Complex,  polydisperse, spatially and
temporally variable.

Present at 0.1-100 mg L™ levels (cf MNPs at 0.1-
100 ug L.
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Gibson et al, 2007
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» Citrate stabilised
gold nanoparticles

 Natural organic
matter replaces citrate

 Change In surface
plasmon resonance
and aggregation

Diegoli et al (2007)
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(a) Citrate anion

Aggregation. Gold cores coming in
close proximity cause longitudinal
plasmon band.

Region B in Figures 7a and 8a

Gold cores are
prevented from coming
in close proximity and
the longitudinal plasmon
band is absent.

Figures 7b and 8b

Unstable

Aggregation and particle
growth in solution



Au Nanoparticles

In house.

7 nm, monodisperse
PVP stabilised S e

Size (dnm)

12345678935 10101R21B31151617

Diameter (nm)




10

Diameter (nm)
N w = o o ~ [oe] ©

As pH 5.5 pH 7.0 pH 8.5 FA W/oFA  NaNO3 NaNO3 Ca(NO3)2 Ca(NO3)2
prepared 0.1M 0.0001M 0.1M 0.0001M

Sample Range

Sample FFF DLS

(nm) (nm)
As prepared 9.4+0.1 9.3+ 0.6
0.1 M NaNO, pH 5.5 9.6+0.1 9.9+0.3
0.1 M NaNO; pH 5.510 mg L
SRFA 9.6 £0.2 9.5+0.3
0.1 M NaNO, pH 8.5 99+03 92+1.3

0.1 M NaNO; pH 8510 mg L
SRFA 96+0.1 10.0+1.1
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