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The separation and detection methods of nanoplastics in the environment
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Engineering, Nankai Uniyersity, Tianjin, 300350, China)

Abstract; Microplastics are highly concerned emerging pollutants in the environment. However, for
the nanoplastics with smaller size, researches of their distribution in the real environment and
detection technology are still lacking, ‘although their toxic effects have been reported. In this paper,
the advantages and disadvantages of nanoplastics separation and detection methods in recent limited
research are reviewed. In addition, the future development of related methods is prospected based on
the problems existing in the present analysis methods of nanopllutants.
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Table 1 Comparison of Separation and Identification Methods of Nanoplastics

Jrik 1 Bt 5% ik
Methods Application Limitations References
KRR IR P 0%, T4 5 48 FT-IR
A o KB 72 VS T A M RIS T 5 e 4 K ) B 5
o B - T -2 LM A S ) -
PPOBTETIRLIDEII e b AU AR SO R AR 0K [21-22]
HIFELE
0 RURE y, SELE R o .
ARSI S E IRy MAUKIRRU LBk i, kb o
I - T ENE AN EE b ’
52 pg-g
- e ARCRECGRAIFRKRE IR PS AR H B o Aok 0
BRAL RS BRSO EII o gk kA RIS KT T AT B R A AN [26]

HRH

T

S EA S Syl Al

1.1 pg L7 A10.6 wg-L™!

UENRE T G ug  AE TR b AT A
VAR SR, X fifp 58 2 BE R4 AT

E h

S RERS A B0 28 A 2 A A

2 2% Lk ( References)
ALIMI O S, FARNER BUDARZ J, HERNANDEZ L M, ét al. Microplastics and nanoplastics in aquatic environments; Aggregation,
deposition, and enhanced contaminant transport[ J]. Environmental Science & Technology, 2018, 52(4) ; 1704-1724.
G TG AR, A O R IR P RS e S AR S ROV WSTR[ 1] . BlAEid A, 2015, 60(33) @ 3210-3220.
ZHOU Q, ZHANG H B, LI Y, et al. Progression microplastics pollution and its ecological effects in the coastal environment[J]. Chinese

Wl ARAE B A5 PR iRl (40K ) BURHIRA R e 75 B4 P TE JRE [ 1] PRBEk2F, 2018, 37(3) : 383-396.
YANG JJ, XU L, LU A X, et al.-Research progress on the sources and toxicology of micro ( nano) plastics in environment [ J ].

XU M, HALIMU G; ZHANG Q, et al. Internalization and toxicity: A preliminary study of effects of nanoplastic particles on human lung
SHEN M, ZHANG.Y, ZHU Y, et al. Recent advances in toxicological research of nanoplastics in the environment: A review [ J].
VELZEBOER I, KWADIJK C'J A F, KOELMANS A A. Strong sorption of PCBs to nanoplastics, microplastics, carbon nanotubes, and
BOOTH AM, HANSEN BH, FRENZEL M, et al. Uptake and toxicity of methylmethacrylate-based nanoplastic particles in aquatic
WARD JE, KACH DJ. Marine aggregates facilitate ingestion of nanoparticles by suspension-feeding bivalves[ J|. Marine Environmental
BHATTACHARYA P, LIN S, TURNER J P, et al. Physical adsorption of charged plastic nanoparticles affects algal photosynthesis[ J].
BESSELING E, WANG B, L RLING M, et al. Nanoplastic affects growth of S. obliquus and reproduction of D. magna[J]. Environmental
LEHNER R, WEDER C, PETRI-FINK A, et al. Emergence of nanoplastic in the environment and possible impact on human health[ ] ].

MATTSSON K, JOHNSON EV, MALMENDAL A, et al. Brain damage and behavioural disorders in fish induced by plastic nanoparticles

[1]
[2]

Science Bulletin, 2015, 60(33) :3210-3220 (in Chinese).
[3]

Environmental Chemistry,2018537(3) : 383-396 (in Chinese).
[4]

epithelial cell[ J]. Sciénce of The Total Environment, 2019, 694, 133794.
[5]

Environmental Pollution; 2019, 252 (Part A) ; 511-521.
[6]

fullerenes[ 7. Envifonmental Science & Technology, 2014, 48(9) ; 4869-4876.
[7]

organisms[ J ]. Environmental Toxicology and Chemistry, 2016, 35(7) ; 1641-1649.
[8]

Research, 2009, 68(3) . 137-142.
[9]

Journal of Physical Chemistry C, 2010, 114(39) . 16556-16561.
[10]

Science & Technology, 2014, 48(20) . 12336-12343.
[11]

Environmental Science & Technology, 2019, 53(4) . 1748-1765.
[12]

delivered through the food chain[ 7. Scientific Reports, 2017, 7(1); 11452.
[13]

MA Y, HUANG A, CAO S, et al. Effects of nanoplastics and microplastics on toxicity, bioaccumulation, and environmental fate of

phenanthrene in fresh water[ J]. Environmental Pollution, 2016, 219. 166-173.



134

SRR : PREE K R 23 B8 S A 11

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

LEOPOLD K, PHILIPPE A, W RLE K, et al. Analytical strategies to the determination of metal-containing nanoparticles in environmental
waters| J|. Trends in Analytical Chemistry, 2016, 84 (Part A) ; 107-120.

FE MRIEE, TR BRSO B A T IR BRI (U] BREEARE, 2017, 36(1) : 27-36.

WANG K, LIN K D, YUAN D X. Research progress on the analysis of microplastics in the environment[ J]. Environmental Chemistry,
2017,36(1) ;: 27-36 (in Chinese).

NGUYEN B, CLAVEAU-MALLET D, HERNANDEZ L M, et al. Separation and analysis of microplastics and nanoplastics in complex
environmental samples[ J]. Accounts of Chemical Research, 2019, 52(4) . 858-866.

BAIK M-H, YUN J, II, BOUBY M, et al. Characterization of aquatic groundwater colloids by a laser-induced breakdown detection and
ICP-MS combined with an asymmetric flow field-flow fractionation[ J]. Korean Journal of Chemical Engineering, 2007, 24(5) : 723-729.
DIAZ X, JOHNSON WP, FERNANDEZ D, et al. Size and elemental distributions of nano- to micro-particulates in the geochemically-
stratified Great Salt Lake[ J]. Applied Geochemistry, 2009, 24(9) : 1653-1665.

LIUJF, YUSJ, YINY G, et al. Methods for separation, identification, characterization and quantification of silver nanoparticles[ J .
Trends in Analytical Chemistry, 2012, 33 95-106.

MAJEDI S M, LEE H K. Recent advances in the separation and quantification of metallic nanoparticles and ions-in the environment[J].
Trends in Analytical Chemistry, 2016, 75, 183-196.

HERNANDEZ L. M, XU E G, LARSSON H C E, et al. Plastic teabags release billions of microparticlestand nanoparticles into tea[ J .
Environmental Science & Technology, 2019, 53(21) ; 12300-12310.

HERNANDEZ L. M, YOUSEFI N, TUFENKJI N. Are there nanoplastics in your personal care products? [J]. Environmental Science &
Technology Letters, 2017, 4(7) . 280-285.

MINTENIG S M, B UERLEIN PS, KOELMANS A A, et al. Closing the gap between small and smaller; towards a framework to analyse
nano- and microplastics in aqueous environmental samples[ J]. Environmental Science: Nano, 2018, 5(7) : 1640-1649.

TER HALLE A, JEANNEAU L, MARTIGNAC M, et al. Nanoplastic in the North Atlantic Subtropical Gyre[ J]. Environmental Science &
Technology, 2017, 51(23) : 13689-13697.

CORREIA M, LOESCHNER K. Detection of nanoplastics in food by asymmetric flow field-flow fractionation coupled to multi-angle light
scattering: possibilities, challenges and analytical limitations[ J]. Analytical and-Bioanalytical Chemistry, 2018, 410(22) ; 5603-5615.
ZHOU X X, HAO L T, WANG H Y Z, et al. Cloud-point extraction combined with thermal degradation for nanoplastic analysis using
pyrolysis gas chromatography-mass spectrometry[ J]. Analytical Chemistry, 2019, 91(3) ; 1785-1790.

GIGAULT J, EL HADRI H, REYNAUD S. Asymmetrical flowfield flow fractionation methods to characterize submicron particles:
application to carbon-based aggregates and nanoplasties[ J]. Analytical and Bioanalytical Chemistry, 2017, 49(29) ; 6761-6769

WANG L, ZHANG J, HOU S, et al. A Simple Method for quantifying polycarbonate and polyethylene terephthalate microplastics in
environmental samples by liquid chromatography-tandem mass spectrometry [ J]. Environmental Science & Technology Letters, 2017, 4
(12): 530-534.

L%, A FRTIR, 5 — R XS ERETRE & h Ao JE T2 6 FIJETE 66 197 it Al Jr 12 : 201910088486.1[ P].2019-04-16.

WANG L, PENG C, /TANG X.J, et al. A method for quantifying nylon 6 and nylon 66 microplastics in environmental samples:
201910088486.1 [P]. 2019-04-16 (in-Chinese) .

TR VPR , J5 25105, A5 — PR BRIERE i i felcka SR PLIR (OB 52 A I T :201910861095.9[ P ].2019-09-12.

WANG L,/ XU YL, TANG X J, et al. A method for quantifying poly-lactic acid microplastics in environmental samples: 201910861095.9
[P]. 2019-09-12 (in Chinese).





