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In nanomaterials, et
Janus nanoparticles
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properties.
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Asymmetric structure
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Asymmetric functionalization
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Morant-Giner, M. et al. Adv. Funct. Mater. 2018, 28, 1706125
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Asymmetric functionalization

[K3Fe(CN)g] in HCI (aq)
+
FeC|3 in H20
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Asymmetric functionalization
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Asymmetric functionalization

Graphene
Smgle -sided
functionalisation

PMMA mediator
Biafacially nonsymmetrical 4

functionalisation

() Halogen (CI,F)

(%) or Oxygen-functional
groups
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Janus graphene R =H, NO,, NH,
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Asymmetric functionalization in solution
Pickering emulsions strategy

Wax-in-water emulsion stabilized by GO

Wu, H. et al. Carbon, 2015, 93, 473 o s
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Asymmetric functionalization in solution
Pickering emulsions strategy

HCIl, Wax

Emulsification

Multi-layered GO-coated ¥ 2
wax microsphere

A EREAN Chloroform
¥ ".
AN 23 &

Dissolution

DDA-modified DDA-modified
Janus GO GO/wax

Wax-in-water emulsion stabilized by GO
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Asymmetric functionalization in solution
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What about 2D materials?
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OUR TARGET

Water suspension,
n-doped metallic
flakes

Chemically exfoliated MoS,
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Our Strategy for JANUS 2D MoS,

Mask etching
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Our Strategy for JANUS 2D MoS,

Our mask Sire IO,
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,
HAuCl, — H* + Au® + 4CI-

SiO,@MoS, | Au

Growing Au NPs on MoS, layers p el
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,

I
Basic media Acid media
NaOH | HF

Flakes release

ESM™MoINa
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Our Strategy for JANUS 2D MoS,

Basic media Acid media

NaOH HF

Flakes release
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Flakes release
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,

How can we check the

asymmetric
functionalization?
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Our Strategy for JANUS 2D MoS,
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Our Strategy for JANUS 2D MoS,
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Summary
‘ ’ \'/ ( ‘ [AuCl,] @ Etching (Q
Positively charged SiO,@MoS, SiO,@MoS, | Au

silica microsphere Janus MoS; | Au

A facile and versatile strategy to asymmetrically decorate
flakes in solution

N. V. Vassilyeva Small 2024, 2406599 ESMoINa
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Van der Waals heterostructures
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Van der Waals heterostructures
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From Nature Nanotecnology 2014, 9, 682
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Van der Waals heterostructures
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(173
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Looking for a driving force

Water suspension,
n-doped metallic
flakes

Semiconducting crystalline powder

1T-MoS, (CE-MoS,)

Chemically exfoliated MoS,
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Driving force:
Electrostatic
Interactions
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Can we do itin
2LA() solution?
Yes, we can

Normalized Intensity [a.u.]

Morant-Giner, M. et al. Chem. Eur. J., 2020, 26, 6670 “ES'\’N‘OO‘NO
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Morant-Giner, M. et al. Chem. Eur. J., 2020, 26, 6670 t cviah
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Electrostatic Grafting
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Janus MoS,/WS,
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MoS,/WS, heterostructure

can be prepare in solution
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O Heating
i O Cooling

14 1E-74

Dr. Ramén ]

Torres-Cavanillas
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3 E ‘ ‘ MoS,/SCO NPs
3\ A

R. Torres  A.Regueiro N. Vassilyeva
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Electrostatlc Covalent
wrapping functionalisation
¥ with ce-MoS, with IPTS-SCO
+
PS microspheres PS@MoS, PS@MoS,/SCO

Polystyrene (PS) spheres
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@ E | ‘ MoS,/SCO NPs
3 A

R. Torres  A.Regueiro N. Vassilyeva
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+ wrapping functionalisation
¥ with ce-MoS, with IPTS-SCO

PS microspheres PS@MoS, PS@MoS,/SCO
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MoS,/SCO NPs

PS microspheres

PS@MoS,/SCO
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PS template VS SiO, template

a) 100 PS@MoS,/SCO b) 1004 Si0,@Mo0S,/SCO
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PS@MoS,/SCO with smaller SCO NPs
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