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OVERVIEW

During the past years brilliant results have been obtained by the assembly of Hybrid Multilayers’ Graphene Oxide based mesostructures.*? The chemical
functionalization of GO with molecular pillars, presenting intrinsic properties and defined shape and size, represent the ideal tool for the achievement of
these goals.3* Here we show 3 different molecular spacers for the development of GO based structures with particular properties:

1. Tetrapod-like amino spacers to create rigid 3D assembly 2. Aldehyde spacers to generate flexible linkers between the layers 3. Azobenzene spacers to have

photo-controllable materials.

GO and TKAm * - s T T T Ty T T T T T " T ACHIEVED RESULTS

AT ED e B, ‘O Y | * R 5 S S ‘x"\"'."(.)':"'\if" —~.~0H__ OH -(.}H
YL gAY

"HO""&: ff-'—‘\-.“.w_\-{-;if_f;fff;,._-.4-~~._--.’. 2 “"HVYOH ety t'l'_?l_}'a— e A 110°C 700 -
o TO el o OH g - _—" : A
HoN ozo NH; §H2 quogbunz ?:9 _ ‘!é:___,/—-"" - 600 L N 110°C
NH, H;N‘.;.'NHZ; NH, HoN-®28-NH,» 13 F L S I * A . o
- R oM o 42208 0 OH Ko 2l / £ s} 0 weT * Interlayer distance up to ~ 14 A
wr2e g, BB g E“ ol - S * SSA up to ~ 660 m?/g
] HaN-8Z8-NH, oo nH, HN®Z8-NH, o 10T S ) . 0 .
o W e M o :: W o 0. o 3 | RN * Good Hydrogen Sorption
NS e T N L apabilities
O H’“‘%"””“ o o o e ! aju | uj3 | DjE {}:9 1:2 | 1:5 | 1:3 ] S S SR
*Tetrakis(4-aminophenyl)methane NH; “”“i:"“z Ratio of TKAM to GO 000l Wei;"f e
GO/TKAm ‘ :
Pores’ Size SSA
J O
H
H
! -
~o 0
Hj‘/@)LH Increased Length & GOAL: link the molecules to the material
Il Study the effect of through imine bonds to have mobility in
AN .
Heteroatoms the final assembly
i i ¥RD Characterization of the Material _
__Photoresponsive assemblies_Azobenzenes Uv-Vis
GO-AB1/GO-AB2 14 4
Synthesis 2
/N:N/ _ UVlight N=N_ V AB molecules 7 n o
V|S nght/temp O O gloooo 8.67 A -%6 | 22:22;
TRANS CIS " sono / o
0 —————— — 0.2 ‘
Q 7 8 9 10 _ :tdlegrees]I 12 13 14 15 N | | | | |
—— GO GO-AB1 GO-AB2 Wavelength (nm)
Hybrid
AB 1 y . FT' B — gg_iglAPHENEA
m(]tel’la/ 1.0 —— AB1 1 gg_ig\PHENEA
' 07 — AB2
©/ NH, g 0.8 -
GO + g
= g 06+
o R
HoN
Photoresponsive ”
ABZ p 4000 3500 3000 2500 2000 1500 1000 500 00 | | | | 'S"C'C&mm | |
m ater a I r Wavelenght (cm™) 4000 3500 3000 2500 2000 1500 1000 500 R AM AN
Wavelength (cm™)
XPS measurements have 7 _
confirmed the presence |
of C/O/N elements. : :
The material assembled :
GOAL with AB2 shows
e Synthesis of AB differing each other in the number of amino functionality (1 or 2) 4% of N while the one
. . 5 o . . . . 200 GO graphenca |
e Study of the Hybrid Material defining properties and difference due to the different prepared with AB1 shows |
S 1% of N . -
functionalities .
* Characterization of the material under Uv light O Cyclic Voltammetry
* Bio-applications measurements: ongoing

Raman shift (cm™)

CONCLUSIONS

These materials show precise distance of the GO layers, specific pores’ size, high surface area, and the eventual possibility to control their properties with
external stimuli. These peculiarities pave the way for applications in several research fields: from energy storage purposes and membrane preparation to
applications in the biological realm.
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