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Background Motivation
» Graphene oxide (GO) can be assembled on a Langmuir trough by dropping a  Graphene-based and other 2D nanomaterials have many potential applications,
suspension of sheets on the surface and compressing the monolayer with barriers’ including electrode materials for energy storage *>°
 The assemblies can be transferred by Langmuir-Blodgett (L-B) dip coating, but the * We characterized the mechanical properties of GO and reduced GO (RGO) which
literature shows that GO transfer is limited to hydrophilic surfaces23 we use to guide transfer to both hydrophilic and hydrophobic substrates
Mechanical Measurements’ Reveal GO Shallow-Angle Dipping Allows Transfer to
Monolayers Act as Two-Dimensional Solids | Hydrophobic Substrates by Minimizing Stress
GO isotherms exhibit three regimes: overlapping, high stiffness, and percolation Because the GO monolayer behaves as a 2D solid, minimizing stress on the
S monolayer during transfer should be critical for the 2D solid to remain assembled
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Time (s) overlapping high stiffness percolation Shallow-angle dipping = the first successful demonstration of GO transfer to
|11, > II | ] = shear modulus (G’) Finite G’ = two-dimensional solid behavior hydrophobic substrates!
Even with Angled Dipping, Transfer is Poor Conclusions
opg_ o GO monolayers exhibit a significant shear modulus, indicating two-dimensional
When MOnOIayer EXh ! blts NO Shea r MOd U I us solid-like behavior dominated by strong interactions between GO flake edges

_. 30 S * Continuous monolayers can be transferred to hydrophobic Au surfaces only by
§ 20- M using a shallow dipping angle, which minimizes tensile stress on the monolayer
- S
£ 10- I * RGO does not develop a shear modulus and RGO films could not be deposited on
i 5 hydrophilic or hydrophobic surfaces even with shallow-angle dipping
= - = * Understanding the interplay between film mechanical properties and transfer is
> 20 v essential to utilize liquid-phase transfer of two-dimensional materials
£ 10- 2 0 50 40 0 20 100 * Our observed correlation between a finite shear modulus and continuous film
= 0- Time (s) transfer when dipping at a shallow angle may be widely applicable to 2D materials
0 50 100 150 200 250 IT, = I1, for RGO indicates the absence of  We are currently investigating the correlation between shear modulus and transfer
2 _ ) .
Area (cm”) a shear modulus in all regimes for other 2D materials
RGO isotherms exhibit three regimes
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