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Introduction

Due to the lack of powertul and appropriate analytical tools, the fate and behavior ~ We herein present the application of Asymetrical Flow Field-Flow Fractionation
of engineered silver nanomaterials (AgNM) in the environment is still widely  (AF4) for the quantification of AgQNM in river water. By taking advantage of Slot-
unexplored. Up to now, quantitative data are first and foremost derived from  Outlet [3], High-Volume-Injection and hyphenation with ICP-MS [4], limits of

computational modeling studies [1,2]. quantification in river water down to 14 + 4 ng/L could be achieved.
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Figure 1: Schematic of the general separation principle in AF4. Figure 4: Principle of High-Volume-Injection in AFA4.
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Figure 5: AF4-fractograms of AgNM obtained with different Table 2: Obtained recoveries and sensitivity
injection volumes (10-8000 uL). enhancements for different injection volumes.
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Figure 3: AF4-fractograms of AQNM obtained with different Table 1: Obtained recoveries and sensitivity
Slot-Outlet flows (0-90%,). enhancements for different Slot-Outlet flows. Figure 6. Postnova AF2000MT and Agilent 7900 ICP-MS.
Rhine Water Sample Preparation AF4-1CP-MS-Analysis of Rhine Water
e Sampling spot at Rheingutestation Worms 300 e No silver observed in unspiked

3000 H

Rhine water:
LOQ ICP-MS: < 5 ng/L
e LOQ AF4-ICP-MS:
14 + 4 ng/L for spiked samples

e High natural particular background
(mostly Mg, Al, Ca, Fe, Si)

e Filtration (0.22 pm PVDEF) prior to spiking

e Spiking with sub-pg/L AgNM

2500 H

2000 ~

1500 -

1000 A

Ag-107 m/z [cps]

(Ag10-COOH, PlasmaChem GmbH) 500 - e 5 min retention time shift
o AF4-ICP-MS analysis using 60% Slot-Outlet | 3 SO S Sy AS— iIn comparison to UPW
and 8 mL High-Volume-Injection Figure 7: Sampling spot at Rheingutestation time [min] e Sample alteration ((hetero)-
. Worms and TEM-picture of Rhine water _
O TraC|ﬂg of Ag-1 0/ m/z containing natural submicroparticles. Figure 8: AF4-ICP-MS fractogram of AgQNM spiked in Rhine agglomeratlon etc.)
(© University of Frankfurt) water (628 ng/L, 321 ng/L) and ultrapure water ( ).
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