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Calibration of mSPM
Interferometry Laser M

Transfer
standard

“Type B” SPM
Traceable measurements

: SPM: Scanning Probe Microscope
of nanoparticles

mSPM: Metrological SPM
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Most urgent priorities Important issues to tackle
(high)
Metrology & analyticalmethods
To track ENMs and validate madels Predictive models of
o ) release & exposure scenarios
Structure-activity relations
To predicttoxicity &fate
. Dose —respanse {sublethal)
3 . Bivavailability & bioaccumulation
% Identification of relevant
E . Trophic transfer & bicmagnification sentinel organisms
=}
E [ssues that may gain importance Lower research priorities
] ] . Industrial ecology and green chemistry
. Inventory and quantification ] ]
of sources & environmental fluxes Impact on envirenmental protection
. infrastructure {landfills, water and
wastewatertreatment plants. etc.)
. Uptake mechanisms
Assessing regulatory framework &
) o classification of NM for disposal
. Ir'!tra-orgamsrr:n MP distribution,
(low bioconcentration, and fate . Waste minimization & recycling
(low) Current State of Knowledge (high}
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Porosity / Structure / )
" .. Hassell6év and
Surface Area Composition Crystallinity Kaegi, 2009
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For further reading:

Hassellov, M., Readman, J., Ranville, J. and Tiede, K.
Nanoparticle analysis and characterization methodology
in environmental risk assessment of engineered
nanoparticles. Ecotoxicology 2008. Vol. 17, p. 344-361

Tiede, K., Boxall, A., Lewis, J., David, H., Tear, S. and
Hassellov M. Detection and characterization of
engineered nanoparticles in food and the environment — a
review. Food Additives and Contaminants 2008, Vol. 25,
p. 1-27.

Hassellov M. and Kaegi, R. Analysis and Characterization
of Manufactured Nanoparticles in Aquatic Environments.
In: Nanoscience and Nanotechnology: Environmental and
human health implications. (Eds. Lead J.R. and Smith E.)
Wiley 2009, p. 211-266
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Method

AFM
BET

Centrifugation

Dialysis
DLS
Electrophor.
EELS/EDX
ESEM

Filtration

Flow FFF
Sed FFF

HDC
ICP-MS
LIBD

NTA

SEC

SEM

SLS

SAED
Spectrometry
TEM
Turbidimetry
Ultrafiltration

XPS
XRD
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From Hassellév and Kaegi, 2009




Electron beam (parallell in Characteristic
TEM, focussed in S-TEM and X-rays
SEM

Back scattered
electrons

Secondary
electron

TEM interaction volume

SEM interaction volume

Elastically scattered Inelastically
electrons scattered electrons
_ I Electron energy loss

Transmitted beam spectroscopy
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Detector response
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fluorescence UV absorbance

=5 cross flow

accumulation wall FFF channel (side view)

diffusion
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Calibrating FFF with size standards

FFF-UV
Independant size measurements (rg) FFF-ICPMS
with on-line static light scattering
FFF-UV-MALS

Using FIFFF and aTEM to determine trace metal —
nanoparticle associations in riverbed sediment
K. Plathe, F. Von der Kammer, M. Hassellov et al.
Environmental Chemistry (accepted)
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Hassellov and Kaegi, 2009



Different types of averages

Hassellov and Kaegi, 2009
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