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Abstract Detection and Quantification of AgNPs in Suspension Containing 60 nm AgNPs
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An advanced analytical method using asymmetric flow field flow fractionation and 110 nm Ag-SiO, Core-Shell Nanoparticles g ( )103
(AsFIFFF) and inductively coupled plasma mass spectrometry operated in single 1200 ——T T < 200 3,9 9 :
particle mode (SP-ICPMS) is developed to detect and quantify silver ;ilnear fittinz% , 3] i i :
nanoparticles (AgNPs) in water samples. Different from previous studies, the ~1 | >ope= 5'= Rl i ‘%
AsFIFFF and SP-ICPMS employed here are directly connected and able to ¥ 1000 :ztirffggz 49514 o 1501 ]
perform real-time AsFIFFF-SP-ICPMS analyses. As a result, this system is g ‘2 : : ;
expected to provide valuable information about size and hydrodynamic diameter = 800t . 3 100} 5 ? ]
of either AgNPs or AgNP-containing aggregates. Experimental results showed _S & E ? Linear fitting
that the AsFIFFF-SP-ICPMS systems is able to distinguish 60 nm AgNPs from & S % 600l | 2 Slope = 2.396x10"
110 nm Ag-SiO, core-shell nanoparticles (NPs) having Ag cores of 51 nm W et W A—————— = 2 S0f : Intercept = 1.741
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® Optimizing the pe_rforrr_]ance of AsFIFFF in separating AgNPs less than 100 AF2000 Focus (Postnova Analytic) NexION 300D (PerkinElmer) with Nano Hydrodynamic Diameter (nm) Ag Mass (ng/particle
nm within 30 min: carrier, channel flow, cross flow, focusing time, particle Carrier 0.02% FL-70 Application for Syngistix ICPMS Software
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¥ Optimizing SP-ICPMS measurements: dwell time and particle concentrations " Channel flow 1.5 mL/min " Dwell time 5ms 5 60 nm AgNPs (296 ng/L) R Average total particle recovery = 121.0 %
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®  Examining the performance of AsFIFFF-SP-ICPMS systems by analyzing Cross flow 1.2 mL/min Sampling time 30 min = N
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" AgNPs are the most commonly used engineered ® 60 nm AuNPs (NIST 8013) - nebulizer efficiency determination \‘i S0f £ o0 ° o °
nanomaterials in consumer products such as C . . o = = ° ®
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environments and potentially cause adverse impacts 9 ’ % of | 8 0 . . . . .
on ecological system and human health - ®  Ag-SiO2 core-shell nanoparticles (nanoComposix, total diameter = 92.3 nm, Ag core = 400 800 1200 1600 0 50 100 150 200 250 300
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performance of AsFIFFF-SP-ICPMS 60 nm AgNPs (0.98 ng/L)

and 110 nm AgSiO, (0.70 ng/L)

of AgNPs, it is essential to detect and quantify AQNPs

water samples Conclusions
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® Currently, methods used to detect, quantify, and — o ® AsFIFFF-SP-ICPMS successfully differentiates 60 nm AgNPs from 110 nm Ag-SiO2 core-shell NPs,

characterize of AgNPs are currently not well developed gz o 20 which is a significant improvement on SP-ICPMS measurements
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® SP-ICPMS can be used to detect and quantify AGNPs _ o} ® However, AsFIFFF-SP-ICPMS technique requires more time and labor than SP-ICPMS

(size and particle concentration) based on Ag mass. However, this L
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