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Abstract:We present an environmentally benign methodology for the

covalent functionalization (arylation) of rGO nanosheets with arylazo
sulfones A variety of tagged aryl units were conveniently

accommodated at the rGO surface via visible-light irradiation of

suspensions of carbon nanostructured materials in aqueous media

Mild reaction conditions absence of photosensitizers functional

group tolerance and high atomic fractions (XPS analysis) represent

some of the salient features characterizing the present methodology

Control experiments for the mechanistic elucidation (Raman analysis)

and chemical nanomanipulation of the tagged rGO surfaces are also

reported

The advent of graphene n ear y 2000 has revo ut on zed the
mpact of carbo nanoforms on count ess sc ent f c d sc p nes
such as organ c e ectron cs, pr ntab e c rcu ts, corros on
contro /prevent on, drug de very, water pur f cat on systems,
nanof u d c and advanced compos tes.[1] In th s segment,
graphene ox de (GO) der vat ves are p ay ng a major ro e due to
the r un que chem ca , mechan ca and phys ca propert es n
trans at ona research top cs.[2] The grow ng popu ar ty of
graphene based mater a s has soon brought to the demand of
susta nab e and re ab e synthet c protoco s for the r chem ca
mod f cat on n order to access tunab e funct ona t es.[3]

The current trajector es for the chem ca surface
mod f cat on of GO der vat ves can be categor zed n two ma n
areas, name y: covalent and non covalent functionalization, that
d ffer for the nature of the chem ca nteract ons between the
exposed carbon based ayers and the der vat z ng agent.[4]

A though comp ementary pro and cons can be found n both
approaches, the cova ent decorat ve too s are frequent y
preferred, de ver ng more robust and durab e mater a s w th
h gh y pred ctab e propert es. In add t on, the methodo ogy
adopted n cova ent funct ona zat ons can be d ctated by the
compos t on of the carbon surface; as a matter of fact, wh e
ox d zed funct ona groups (i e a coho s, epox des,
carbony s/carboxy s)[3-5] are targeted n GO man pu at ons, the
arge y present Csp2 doma ns are preferab y exp o ted n more

reduced graphene type mater a s. Concern ng the atter approach,
the emp oyment of chem ca ent t es respons b e for the
generat on of h gh y react ve rad ca ntermed ates v a therma ,
photochem ca or e ectrochem ca means, s essent a for the
format on of new C C or C X bonds.[4e,6] Th s aspect st
represents a marked m tat on towards the mp ementat on of th s
strategy to arger sca es, due to the ntr ns c hazard of the requ red
rad ca precursors (i e d azon um sa ts, perox des).[7]

In pursu t of tack ng th s st pendant shortcom ng and
based on our recent f nd ngs dea ng w th synthet c photochem ca
methodo og es,[8] we document here a new v s b e ght ass sted
ary at on of GO der vat ves w th ary azo su fones (1). Ary azo
su fones, of genera formu a ArN2SO2R(Ar’), are a c ass of st
underexp o ted bench stab e compounds, capab e of de ver ng
ary rad ca spec es upon v s b e ght exposure.[8d,9] Add t ona y,
be ng genera y deep y co ored, the use of photosens t zers (PSs)
s not requ red, w th a consequent s gn f cat ve s mp f cat on of the
operat ng cond t ons. The atter aspect shou d be carefu y
pondered s nce the structura aff n ty of common v s b e ght PSs
(p conjugate systems) and the p doma ns of the rGO p anes cou d
cause a detr menta aggregat ve nteract on between the two
spec es, prec ud ng the des red energy transfers from the PS and
the ary rad ca precursors.[10] As a consequence, the use of ght
for the cova ent funct ona zat on of graphene mater a s has been
reported on y sporad ca y, w th a net predom nance of
energet ca y demand ng UV based act vat on modes.[11]

In the present study, rGO nanosheets were funct ona zed
w th d fferent y subst tuted arenes under (photo)cata yst free
cond t ons, v a d rect v s b e ght rrad at on and us ng ary azo
su fones as the source of rad ca s. F gure 1 summar zes the ma n
features on the use of substrates 1.
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