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Abstract : Recently, the consumption of nanomaterials has been significantly increased in both industrial and commercial sectors,
as a result of steady advancement in the nano-technologies. This ubiquitous use of nanomaterials has brought up the concern that
their exposure to environments may cause detrimental effects on human health as well as natural ecosystems, and it is required to
characterize their behavior in various environmental media and to evaluate their ecotoxicity. For the sake of accomplishing those
assessments, the development of methods to effectively separate them from diverse media and to quantify their properties should
be requisitely accompanied. Among a number of separation techniques developed so far, this study focuses on Field-Flow Frac-
tionation (FFF) because of its strengths, such as relatively less disturbance of samples and simple pretreatment, and we review
overseas and domestic literatures on the separation of nanomaterials using the FFF technique. In particular, researches with Flow
Field-Flow Fractionation (FIFFF) are highlighted due to its most frequent application among FFF techniques. The basic principle of
the FIFFF is briefly introduced and the studies conducted so far are classified and scrutinized based on the sort of target nanoma-
terials for the purpose of furnishing practical data and information for the researchers struggling in this field. The literature review
suggests that the operational conditions, such as pretreatment, selection of membrane and carrier solution, and rate (velocity) of
each flow, should be optimized in order to effectively separate them from various matrices using the FFF technique. Moreover, it
seems to be a prerequisite to couple or hyphenate with several detectors and analyzers for quantification of their properties after their
separation using the FFF. However, its application has been restricted regarding the types of target nanomaterials and environmental
media. Furthermore, domestic literature data on both separation and characterization of nanomaterials are extremely limited. Taking
into account the overwhelmingly increasing consumption of nanomaterials, the efforts for the area seem to be greatly urgent.
Key Words : Nanomaterials, Separation Technique, Field-Flow Fractionation (FFF), Flow Field-Flow Fractionation (FIFFF), Carrier
Solution, Flow Condition
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Fig. 1. Schematic diagram showing main components of Flow
Field-Flow Fractionation (FIFFF).
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nolamine
SDS sodium dodecyl! sulfate Anionic
Areosol-OT  Dioctyl ester of sodium sulfo succinic acid Anionic
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Fig. 4. Flow system of Flow Field-Flow Fractionation (FIFFF). (a) types of flow, (b)-1 focusing step, and (b)-2 elution step.
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Fig. 5. Separation of polyvinylpyrrolidone (PVP)-coated silver nanoparticles using Flow Field-Flow Fractionation (FIFFF) and their size

distribution analyzed by (a) MALS (92

°) and UV-Vis (310 nm), (b) single-particle ICP-MS (SP-ICP-MS), and (c)~(e) TEM.

Sample prepared by mixing 30, 60, 100 nm PVP-coated silver nanoparticles in deionized water (DI) with the mass ratio of
1:1:1, Operational conditions of FIFFF are injection volume =200 uL, carrier solution=1 mM NaNOQOgz, channel flow (CF)=1

mL/min, cross flow (XF) = 1 mL/min,
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3.1.4.1. & Y= A(silver nanoparticles, AgNPs)
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