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Grafting Ink for Direct Writing: Solvation Activates Covalent functionalization of Graphene
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IDivision of Molecular Imaging and Photonics, Department of Chemistry, KU Leuven, Celestijnenlaan 200F, B-3001 Leuven, Belgium

‘Covalent functionalization of graphene (CFG) has shown attractive advantages in tuning the electronic, mechanical, optical and thermal properties of
graphene. However, the facile, large-scale, controllable and highly efficient CFG remains challenging. Therefore, we developed a diazonium-based grafting
ink with high grafting efficiency. The grafting ink consists of only two components, i.e. the diazonium salt and the solvent dimethyl sulfoxide (DMSO). The
grafting density of CFG is controlled by the functionalization time and reaches very high levels of functionalization, up to the failing of the Tuinstra-
Koenig (T-K) relation, while the functionalization layer remains at monolayer height. Additionally, the organic-addend group can be readily adjusted by

using different diazonium cations in the grafting ink. The grafting ink can be used at ambient conditions and renders the covalent modification of

\graphene as easy as writing on paper. y
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Adsorbed 5D5 layer attracts more diazonium near graphene CFG spontaneously occurs at the limited available reaction sites

Although these reported strategies realize the CFG based on the electron
transfer (ET) of graphene, they all have some intrinsic restrictions. A yso]____© Dovedgraphene (Ethanol) || o Doped graphene (Acetonivi) [| 93~ o oped graphene(pyriane)[| o Doped graphene (oms
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l ded H . he ET of b for CFG? (a) The Raman spectra of graphene before and after solvation by these
\ggent y needed. How to easily promote the ET of graphene for ' / solvents. (b) The corresponding scattering plots of the G band positions

\ versus the 2D band positions. The down-shifts in band positions reveal
polar solvents can induce an n-doped electronic state of graphene by
forming a solvation layer on graphene lattice.
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/ 4. The reaction mechanism of the CFG

Solvation promotes ET For CFG (this work)

s /onsofamphene 3. Impact of the solvent for the diazonium-based CFG
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5. The time-dependent CFG using the NBD grafting ink
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d) Raman spectra of the graphene functionalized by the (a) BBD and (b)

t DCBD grafting ink (80mM in DMSO) with different functionalization time.
7. Reversible CFG
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functionalized graphene for a given functionalization time. (c) The (a) Raman spectra of functionalization/de-functionalization cycles. (b)
average I(D)/I(G) based on the Raman mapping versus functionalization Average I(D)/I(G) at different functionalization/de-functionalization
time. (d) Raman spectra as a function of functionalization time. steps. The grafting ink allows for reversible functionalization of
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