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Resear ch progress on functional Janus nanoparticles

BAO Yan'?, XIANG Ru'?

(1. College of Bioresources Chemical & Materials Engineering, Shaanxi University of Science & Technology, Xi'an
710021, Shaanxi, China; 2. National Demonstration Center for Experimental Light Chemistry Engineering Education,
Shaanxi University of Science & Technology, Xi'an 710021, Shaanxi, China )

Abstract: Janus nanoparticles, a type of nanomaterials with anisotropic spatial or physio-chemical properties,
have attracted wide attention due to their unique properties and applications in functional coatings,
environment, catalysis, biomedicine and other fields. The side-by-side distribution of different nanoparticles
provides a flexible platform for customizing Janus nanoparticles with rich functions. Compared with
traditional homogeneous nanoparticles, functional Janus nanoparticles expand more emerging applications
via combination of two or more functions. Herein, the preparation strategies for functional Janus
nanoparticles such as magnetic responsiveness, catalysis, asymmetric infiltration and self-actuation, were
specifically discussed. At the same time, a number of application fields of functional Janus nanoparticles
were introduced with the existing problems analyzed. Finaly, the future development directions for
synthesis and applications of functional Janus nanoparticles were prospected.

Key words: functional Janus nanoparticles, magnetic responsiveness; catalysis, asymmetric infiltration;
self-actuation
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Fig. 1 Schematic diagram of magnetically responsive Janus

polymer nanoparticles prepared by microemulsion
method (a@); TEM images of magnetic nanoparticles

with mass ratios of MNPs and PS are 0.7 : 0.3,
0.5: 0.5and 0.3 : 0.7, respectively (b~d)*®
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Fig. 2 Schematic diagram of magneticaly responsive S-CuFC/

Ni/Pt Janus nanoparticles prepared by direct
deposition (a); Schematic diagram of rapid collection
of S-CuFC/Ni/Pt Janus nanoparticles under magnetic
field (b)34
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Fig. 3 Schematic diagram of magnetic Janus nanoparticles
prepared by Pickering emulsion method!®
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Fig. 4 Schematic diagram of preparation of STA-TiO, Janus nanoparticles by impregnation method and template method (a);
Degradation mechanism diagram of dyes by STA-TiO, Janus nanoparticles (b); Curves of dye concentration with UV

irradiation time (c)!*¥
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sol-gel growth modification in emulsions
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Fig. 5 Schematic diagram of SiO,-TiO, Janus particles prepared by in-situ growth method (a); Photographs of SiO,-TiO,

Janus particles stabilized Pickering emulsion in different sizes, temperatures and oil phases (b~d); Photographs of
O/W and W/O emulsions in Sudan red oil phase (e, f)“?
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Fig. 6 Schematic diagram of NH,-SiO,-C8 Janus particles prepared by Pickering emulsion method (a); Phase transition of
Pickering emulsion with rn-dodecane as oil phase and NH,-SiO,-C8 Janus particle as stabilizer under pH trigger (b);

Optical photographs of Pickering emulsion at different pH (c~€); Laser confocal images of Pickering emulsion with
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