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S1. Experimental set–up
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Figure S1. Digital photograph of the experimental set–up for the anodic exfoliation process
consisting of an Agilent 6614C DC power supply (1) and two electrodes, namely, a graphite
foil piece (40×25×0.5 mm3) as working electrode (2), and a platinum wire as counter
electrode (3). The platinum wire was placed parallel to the graphite foil surface at a distance
of about 2 cm. The two electrodes were immersed in an aqueous solution (20 mL) of a given
electrolyte at a certain concentration (4).
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S2. Visual and microscopic evidence for the expansion of graphite foil upon anodic
treatment
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Figure S2. Digital photographs of graphite foil subjected to electrolytic treatment for the
indicated periods of time in the presence of different electrolytes, namely, sodium sulfate
(SS), sodium methanesulfonate (SMS), or disodium naphthalene–1,5–disulfonate (SNDS).
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SEM images of the edge surface of graphite foil at increasing magnification for the different
electrolytic treatements are also given.
Application of a positive potential of 10 V to a graphite working electrode in aqueous
solutions of the specified electrolytes (see Fig. S1) led to the expansion and detachment of
small fragments of material (up to a few millimeters), in line with recent studies on the anodic
exfoliation of graphite in aqueous solutions of sulfate–based salts [1,2,3]. The vigorous
expansion of the graphite slabs was noticeable even to the naked eye. The first column in Fig.
S2 shows digital pictures of the beaker where the electrolytic process takes place in the
presence of different electrolytes and for the treatment times indicated. On comparing any of
the photographs corresponding to graphite subjected to electrolysis with that corresponding to
the starting graphite foil in the absence of any electrolyte, the expansion of the foil becomes
apparent. Further evidence for such an expansion could be gathered by examining the
morphology of the edge planes of the graphite electrode by FE–SEM. The second, third and
forth columns in Fig. S2 gather representative FE–SEM edge plane views of graphite foil at
increasing magnification following th indicated electrolytic treatment conditions. The edge
plane surface of the starting graphite foil slab (first row in fig. S2) exhibits a rather compact
morphology. Anodic treatment in presence of any of the specified electrolytes brings about
expanded structures, consisting of thin layers separated by large voids several micrometers
wide. In some cases, the expansion takes place in a more or less homogeneous accordion–like
fashion. In other cases, detached, worm–like structures of expanded graphite are observed.
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S3. Evidence for the electrolytic treatment being the critical step in the exfoliation
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Fig. S3. Digital photograph of the dispersion of graphite foil obtained by ultrasonication for 3
h in the presence of 1 mg mL-1 SNDS before (a), after centrifugation at 50g (b); in the
presence of 0.1 mg mL-1 SC before (c), after centrifugation at 50g for 20 min (d).
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We have demonstrated in the main text that, through electrolytic treatment with a suitable
electrolyte followed by ultrasonication, it is possible to obtain aqueous graphene dispersions
from graphite foil, which are colloidally stable for weeks or months. In contrast, when the
electrolytic treatment is omitted, and the graphite foil is only sonicated in the presence of the
same electrolyte, colloidal dispersions cannot be prepared. For instance, the dispersions
prepared in the presence of 1 mg mL-1 SNDS consist of quite large particles visible to the
naked eye before centrifugation (Fig. S3a). A very mild centrifugation at 50g induces
complete sedimentation of the particles (Fig. S3b), while the colloidally stable dispersions
prepared with a previous electrolytic step withstand centrifugation at 200g. The same happens
when a reportedly good dispersant for graphite, such as SC, is used (see Figs. S3c, and S3d,
right). We interpret that ultrasonication detaches some graphitic fragments from the surface of
the foil, but it does not exfoliate it significantly. Thus, the electrolytic step is essential for the
effective exfoliation of the material into graphene. In conclusion, in the approach investigated
here, the exfoliation process takes place mostly, if not exclusively, during the electrochemical
treatment. As previously stated in the literature [4], ultrasonication is only needed to detach
the pre–exfoliated material.
If HOPG is used as starting graphite material, ultrasonication alone does not lead to detached
graphitic fragments in any significant amount (photographs not shown), as HOPG is a
compact, very low surface area material. However, as we have demonstrated in a previous
work [4], effective exfoliation of HOPG is possible though electrolytic treatment.
Furthermore, in Fig. SX, we demonstrate that colloidally stable graphene dispersions are
obtained from HOPG though the same process as that described in the main text for graphite
foil.
Of course, as is well known, graphite powder can be effectively exfoliated by ultrasonication
only. However, as we previously reported [4], the dispersed amount is higher if a previous
electrolytic step is introduced (8–fold when SS is used as electrolyte). Therefore, even in the
case of graphite powder, the electrolytic treatment is a major driver for the exfoliation
process.
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S4. AFM characterization of the samples
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Figure S4. Histograms of flake lateral size (left) and apparent thickness (right) derived from a
pool of 75 flakes measured from the AFM images of graphene dispersions obtained with
0.1M ss (blue columns), 0.05 M SBDS (red columns), 0.01 M SPTS (green columns), and
0.2M SNDS (orange columns).
The average apparent thickness for the graphene dispersions obtained with 0.1M SS, 0.05 M
SBDS, 0.01 M SPTS, and 0.2M SNDS is 1.3±0.5 nm, 1.5±0.5 nm, 1.5±0.4 nm, 1.6±0.5 nm,
respectively. Taking into account that the typical thickness of the patches of amphiphilic
molecules adsorbed onto the HOPG surface (see Fig. 2d–f in the main text) was slightly
above 1 nm and that these molecules are expected to contribute to the measured thickness of
the flakes, we conclude the actual thickness of the flakes to be noticeably lower than that
given in the histograms of apparent thickness of Fig. S4, and therefore consistent with the
flakes being mostly single– to few(<5) –layered.
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S5. XPS characterization of the samples
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Figure S5. XPS survey spectra for graphene obtained with SS (a), SBDS (b), SPTS (c), and
SNDS (d). The main XPS and Auger peaks have been labeled for clarity.
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Figure S6. Background–subtracted, normalized, high resolution C 1s core level XPS spectra
for graphene obtained with SS (a), SBDS (b), SPTS (c), and SNDS (d). The bands have been
deconvoluted into 5 components, namely: graphitic carbon (blue trace); localized alternant
hydrocarbon (orange trace); sp3 carbon and C–O bonds in hydroxyl and epoxy groups (green
trace); C=O bonds, carboxyls and →* satellite band of the band at 285.5 eV (red trace);
→* satellite band associated to the graphitic carbon band (grey trace).
On deconvoluting the C 1s XPS band, it must be born in mind that the results can only be
taken as semi–quantitative. In principle, deconvolution of the high resolution XPS C1s band
could yield the type and relative amount of oxygen functionalities from the position of the
maxima and the relative areas of the different components, which relate to different chemical
environments of the C atom. This process is relatively straightforward for relatively well–
defined materials as polymers, where the known formula of a parent, non modified polymer
can help with the identification of the different chemical functionalities and give an idea of
the expected area ratios. In the case of the relatively ill–defined carbon materials, apart from
the lack of a suitable reference, there is the added problem of the metallic character of
conducting, graphitic carbon, which is usually the principal component in the C1s envelope of
any sp2–based carbon material. Crystalline, pristine graphite shows an asymmetric C1s band,
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with a tail to the high binding energy (BE) side, with an associated →* shake–up satellite.
Both the band and the satellite correspond to a unique chemical environment – graphitic
carbon – and cover a wide BE range from 282 to 296 eV, approximately. Even for perfect
graphite, fitting the experimental C1s band to an analytical function is not a trivial task, let
alone for carbon materials where there are different chemical environments for its C atoms,
which give rise to bands superimposed on the graphitic C band. Furthermore, for a given
carbon material, the exact shape of the main component is unknown, having only the C1s
envelope of pristine graphite as a reference of an extreme case of maximum asymmetry and
minimum FWHM for the band, arising from its highest electrical conductivity and largest
homogeneity in the chemical environment, respectively, and maximum intensity of the
satellite. A survey of the literature on XPS analysis of carbon materials shows that the issue of
the asymmetry in the main component of the C1s band of (conducting) carbon materials is
seldom addressed, except for graphite. As a rather unsatisfactory solution, this component is
usually fitted with a symmetrical function (Gaussian–Lorentzian), just as any other
component of the C1s envelope. However, if the asymmetry of this main component is not
taken into account, the rest of the C 1s components will be overestimated [5]. In fact, this is
one of the reasons why the oxygen concentrations calculated from the deconvolution of the
high resolution C1s spectrum are significantly larger than the O1s/C1s value obtained from
the survey spectrum [6,7]. Another reason for this inconsistency in quantitative XPS results
for carbon materials is the sometimes ignored existence of a 2nd graphitic band, first
suggested by Proctor et al. as a–shift [8] but taken into account by very few authors [9],
which is sometimes attributed to sp3 C, in analogy with amorphous carbons. This 2nd
graphitic component has more recently being ascribed to defet alternat hydrocarbon structure,
although this assignment is not still widely adopted by the scientific community.
Herein, the C 1s band was allowed to fit to 6 symmetrical components with the following
locations and assignments, [9,10]: at ~284.6 eV, graphitic structure whose electrons are
extensively delocalized; at around 285.6 eV, defect sp2 structure having electron
delocalization less extensive than the former; at 286.6 eV, sp3 hybridized free radicals but also
C–O in hydroxyl and epoxy groups; at 287.8 eV, C=O bonds but also →* satellite band of
the band at 285.5 eV; at 288.9, carboxylic groups; at ~291.5 eV, also →* satellite band of
the band at ~284.6 eV. Note the presence of multiple overlapping bands and the fact that the
contribution of oxygen–containing functional groups to the total intensity will increase with
the extent of oxidation while the intensity of the →* satellite bands associated to
conduction will simultaneously decrease in an unknown amount. When the bands were
allowed to fit, just five bands were obtained: the bands for C=O and COOH are not resolved,
yielding just one band at an intermediate location ~ 288.4 eV. It is noteworthy that the relative
intensity of the component ascribed to hydroxyl and/or epoxy groups significantly diminishes
when SPTS and SNDS are used as electrolytes, confirming their effectiveness in avoiding the
oxidation of the graphene flakes.
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Figure S7. Background–subtracted, normalized high resolution O 1s core level XPS spectra
for graphene obtained with SS (a), SBDS (b), SPTS (c), and SNDS (d).
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Figure S8. Background–sustracted, normalized high resolution S 2p core level XPS spectra
for graphene obtained with SS (a), SBDS (b), SPTS (c), and SNDS (d).
Prior to XPS analysis, the samples were subjected to a special purification protocol to remove
the largest possible fraction of amphiphile from the samples. However, a small amount
remained. Indeed, some residual sulphur was detected in the samples (see survey spectra in
Fig. S5). The high resolution S 2p spectra obtained after extensive accumulation indicate that,
as expected, the sulphur present in the sample is of sulfate type in the case of graphene
obtained with SS (Fig. S8a) and of sulfonate type for the rest of the samples (e. g., Fig. S8b–
d).
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S6. Measurement of film thickness by FE–SEM

Fig. S9. FE–SEM images of the section of the graphene paper prepared with SNDS on which
conductivity measurements were performed. The measurements of film thickness are
indicated in green traces on each image. The average value obtained is 21±2 m.
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Fig. S10. FE–SEM images of the section of the graphene paper prepared with SPTS on
which conductivity measurements were performed. The measurements of film thickness are
indicated in green traces on each image. The average value obtained is 9±1 m.
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S7. Derivatization and XPS analysis of the graphene flakes obtained by anodic
treatments using SS as electrolyte
A thin graphene film was prepared by drop–casting the graphene sample prepared by anodic
exfoliation with SS as electrolyte and subsequently dispersed in water–isopropanol mixture
on a pre–heated stainless steel plate. The sample was placed in flasks and introduced in a
glove box with dry Ar atmosphere. After tempering for several hours, the sample was
immersed in trifluoroacetic anhydride (Sigma–Aldrich) and the flask was closed to avoid the
evaporation of the liquid. After 24 h, most of the liquid was removed and the rest was allowed
to evaporate. The dry samples were transferred to the XPS equipment for analysis. Figure S11
shows the survey and the high resolution F 1s core level spectra for the treated sample.
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Fig. S11. Survey spectrum (a) and high resolution F 1s core level spectrum (b) for the
graphene material obtained by electrolytic exfoliation with SS after derivatization with
trifluoroacetic anhydride.
As seen in Fig. S11, F is incorporated to the sample after the treatment, which means that the
derivatization reaction has taken place and confirms that there were indeed hydroxyl groups in
graphene prepared with SS [11]. As a result of derivatization, each –OH group is expected to
be substituted by O–CO–CF3. Thus, is all the groups were hydroxyls and they were
completely derivatized, 3 F atoms would be incorporated to the structure for each oxygen
atom originally present (and one additional O atom for every O atom originally present).
Clearly, the amount of F incorporated (~3.5 at. %) is less than thrice the original amount of
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oxygen in the structure (~11 at. %, see Table 1 in the main text). The additional O
incorporated (~4 at. %) is also less than the original 11 at. %. However, this apparently low
extent of derivatization comes partly from the fact that the reaction takes place strictly at the
surface of the film, while XPS probes a few nanometers (~3 nm). Hence, the atomic
composition yielded by XPS includes both the derivatized outer layers and the non–
derivatized inner layers of the film. As the atomic composition is an average over the
composition of both types of layers, this ~3.5 at. % of F incorporated to the material reflects a
relatively high extent of derivatization and thus a relatively large amount of hydroxyl groups
present in the original graphene.
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S8. UHPLC/MS of the product of SNDS oxidation
The electrolytic treatment of graphite foil using SNDS as electrolyte was carried out as
described in the main text. Then, graphene was precipitated by ultracentrifugation at 20000g
and the supernatant was subjected to 1:50 dilution in water and analyzed by ultra high
performance liquid chromatography/ mass spectrometry (UHPLC/MS). The equipment was a
UHPLC Dionex Ultimate 3000 RS liquid chromatograph (Thermo Scientific) equipped with a
Bruker Impact II Q-ToF quadrupole–time of flight mass spectrometer (Bruker Daltonics
GmbH). The obtained chromatogram is shown in Fig. S12.

Fig. S12. Chromatograph for the supernatant obtained by precipitation of the graphene
dispersion prepared by electrolytic treatment of graphite foil with SNDS.
The chemical formulas determined by MS and the corresponding average, nominal oxidation
state for the C atoms of the separated products are the following:
1. C10H8O6S: -0.2
2. C8H6O5S: -0.25
3. C10H6O5S: -0.2
4. C8H6O6S: 0
5. SNDS: -0.6
6. C10H10O9S2: -0.4
7. C10H7O8S2: -0.3
8. undetermined mixture
9. mixture of C10H7O10S2 (+0.1), C10H8O10S2 )0), and C9H7O8S2 (-0.33).
Oxidation of the sacrificial agent is confirmed by the fact that the average, nominal oxidation
state of the C atoms in every detected product is higher than that of the starting substance
(SNDS in this case).
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S9. Demonstration for starting graphites other than graphite foil
The same protocol established in the main text for graphite foil was assayed for HOPG (grade
ZYH, obtained from Advanced Ceramics) and natural graphite powder (grade 2910, from
Mersen). For the electrochemical exfoliation experiments, ~10×10×2 mm 3 pieces of HOPG
were employed, whereas the graphite powder was pressed into a circular pellet (12 mm in
diameter, 2 mm in thickness) by means of a hydraulic press. These two additional graphite
types have been treated in exactly the same conditions described in the main text for the
electrolytic exfoliation of graphite foil in presence of 0.2 M SNDS, with the exception that in
the case of natural graphite powder electrolysis voltage was 3 min instead of 60 min. This
short time is due to the quick detachment of the individual graphite particles from their pellet
once they start to expand due to intercalation. Indeed, the individual graphite particles in the
pelletized working electrode expand very quickly during the electrolytic process due to their
small particle size, so that a powder graphite working electrode made up of pressed graphite
powder with a mass comparable to that of the HOPG electrode used here (or that of the
graphite foil electrode described in the main text) was completely detached in 3 min.
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Figure S13. Digital photographs of the dispersions of HOPG (a) and natural graphite powder
prepared by electrolytic treatment at 10 V in 0.2 M SNDS aqueous solution followed by
ultrasonication for 3 h (c). AFM images of the dispersions prepared from HOPG (b) and
natural graphite powder (d) drop–cast onto HOPG substrates. A typical line profile (black
trace) taken along the marked white line is shown superimposed on each image. Background–
subtracted, normalized, high resolution C 1s core level XPS spectra of the drop–cast
dispersions prepared from HOPG (e), and natural graphite powder (f) with SNDS. For the
sake of comparison, the C 1s spectrum of the drop–cast dispersions obtained with SS are also
shown (red trace). Raman spectra of the flakes obtained from HOPG (g), and natural graphite
powder (h). The main peaks are labeled.
Table S1. Characteristics of anodically exfoliated graphenes obtained from different types of
graphite using sodium sulfate (SS) and sodium naphthalene 1,5–disulfonate (SNDS). The
anodic exfoliation time is given in parenthesis.
graphite type

electrolyte

[electrolyte]

[graphene]

Apparent
thickness

O/C

ID/IG

(M)

(mg mL-1)

(nm)
3–4

0.04 [4]

0.2

Natural graphite powder

SS

0.10

(3 min)

SNDS

0.20

0.22

3–4

0.04

0.2

Graphite foil (60 min)

SS

0.10

0.66

1–2

0.11 [4]

1.0

SNDS

0.20

0.84

1–2

0.02

0.2

SS

0.10

1–2

0.18 [4]

1.2

SNDS

0.20

1–2

0.06

0.9

HOPG (60 min)

0.07

Electrolytic treatment led to homogeneous, opaque black suspensions (see digital photographs
of the dispersions in Figs. S13a and S13c), which were colloidally stable for weeks. The
effective exfoliation of the starting graphites into thin flakes was evident from the AFM
images of the dispersions drop–cast onto HOPG substrates (Figs. S13b and S13d). The flakes
showed typical lateral dimensions between a few and several hundred nm, and their apparent
thickness, determined as flake height relative to the substrate (see exemplary line profiles in
Figs. S13b and S13d), ranged between ~1 and 2 nm for graphene derived from HOPG
(although a low proportion of flakes ~3 nm thick were found, see line profile in Fig. S13b),
and between ~3 and 4 nm for graphene derived from natural graphite powder. As already
found in a previous work [4], where the graphene dispersions obtained by anodic exfoliation
of different types of graphite (using a common electrolyte, K2SO4) were compared, the
exfoliation degree (flake thickness) tended to be better for graphene obtained from compact
graphite types, such as HOPG or graphite foil, compared with graphene from particulate
graphite types, such as natural graphite flakes and powder. This is due to the fact that the
duration of the electrolytic exfoliation process is limited in the case of the particulate forms
due to the quick detachment of the individual graphite particles of their pellets.
XPS analysis revealed that, in analogy with the results obtained for graphene from graphite
foil, SNDS prevents to a significant extent the oxidation of graphene derived from HOPG
compared with the use of a common electrolyte, such as SS. Indeed, the O/C ratios derived
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from XPS survey spectra (not shown) are 0.06 graphene obtained in the presence of SNDS vs.
0.18 for graphene obtained with SS (see Table 1).
The role of SNDS as a sacrificial agent to prevent graphene oxidation is also evident from the
high resolution C 1s core level spectra (black and red trace in Fig. S13e for graphene obtained
from HOPG using SNDS and SS, respectively). The significant drop in intensity of the
component at ~286.5 eV assigned to carbon in hydroxyl and epoxy groups (C–O bonds) [10]
is apparent when using SNDS. In the case of natural graphite powder, the degree of oxidation
attained in the presence of common electrolytes, such as SS, is already low (O/C ratio of 0.04,
see Table 1). Such low oxidation degree is due to the aforementioned limited duration of the
electrolytic treatment (3 min). In this case, the oxidation degree remains unchanged if the
electrolyte is changed to SNDS (see Table 1). This is also apparent from the high resolution C
1s core level spectra (Fig. S13f). However, in this case SNDS keeps the dual role of
exfoliating electrolyte and colloidal dispersant.
Evidence of the structural quality of the anodically exfoliated graphene flakes was gathered
by Raman spectroscopy. Representative Raman spectra of the drop–cast dispersions prepared
from HOPG and natural graphite powder are presented in Figs. S13g and S13h, respectively.
The corresponding integrated intensity ratio of the D and G bands (ID/IG ratio), which is
indicative of the degree of structural quality in graphitic materials, is given in Table 1.
Anodically exfoliated natural graphite powder using either SS or SNDS as electrolyte yield
ID/IG ratio of 0.2 (vs. 0.1 for the starting graphite). As mentioned above, the short electrolytic
treatment time limits the extent of oxidation of the flakes. Accordingly, the amount of defects
and structural imperfections introduced in the carbon lattice are relatively small. In the case of
HOPG, anodic exfoliation significantly increases the structural disorder, the ID/IG value
increasing from 0 for the starting HOPG to 0.9 for the exfoliated flakes (See Table 1).
However, the disorder introduced using SNDS as electrolyte is lower than when SS is used.
Again, the presence of a sacrificial agent which diminishes oxidation brings about a lower
number of defects.
Therefore, the results discussed in the main text for graphene obtained from graphite foil can
be extended to other types of starting graphite. Indeed, with a suitable electrolyte it is possible
to directly obtain colloidally stable aqueous graphene dispersions by anodic exfoliation of
different types of graphite, with good exfoliation degree and reduced degree of oxidation.
These results also confirm the conclusions of our previous work [4] where a comparison
between graphene obtained from different starting graphites by electrolytical treatment with
potassium sulfate was carried out. In that work it was concluded that graphene flakes with
high structural quality and minimized amount of oxygen functional groups can be obtained by
selecting appropriate types of graphite, such as graphite foil. A similar conclusion can be
reached when using SNDS as electrolyte instead of SS. This behavior was rationalized in our
previous work in terms of the specific microstructure of the starting graphite material as well
as the general exfoliation mechanism during the anodic process [4].
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S10. Growth of Pt NPs on electrolytically exfoliated graphene in the absence of
amphiphile electrolyte/dispersants

100 nm

Figure S14. Representative TEM image of graphene–Pt NP hybrid obtained by the same
protocol as that described in the main text for graphene–Pt NP hybrids but in the absence of
any amphiphilic electrolyte. In this case, graphene was prepared by electrolytic exfoliation of
graphite foil with the non–amphiphilic electrolyte SS and dispersion of the exfoliated product
in a water–isopropanol mixture. Some NPs are marked by green arrows.
References
[1] K. Parvez, Z.-S. Wu, R. Li, X. Liu, R. Graf, X. Feng, K. Müllen, J. Am. Chem. Soc.,
2014, 136, 6083–6091.
[2] K. S. Rao, J. Sentilnathan, H.–W. Cho, J.–J. Wu, M. Yoshimura, Adv. Funct. Mater.,
2015, 25, 298–305.
[3] Chen, D. Xue, J. Colloid Interface Sci., 2014, 436, 41–46.
[4] J.M. Munuera, J.I. Paredes, S. Villar–Rodil, M. Ayán–Varela, A. Pagán , S.D. Aznar–
Cervantes, J.L. Cenis, A. Martínez–Alonso, J.M.D. Tascón. High quality, low oxygen content
and biocompatible graphene nanosheets obtained by anodic exfoliation of different graphite
types. Carbon 94 (2015) 729–739.
[5] Dirk Rosenthal, Marina Ruta, Robert Schlögl, Lioubov Kiwi-Minsker. Combined XPS
and TPD study of oxygen-functionalized carbon nanofibers grown on sintered metal fibers.
Carbon 2010, 48, 1835-1843.
[6] S. Yumitori. Correlation of C1s chemical state intensities with the O1s intensity in the
XPS analysis of anodically oxydised glass-like carbon samples. J. Mater. Sci., 2000, 35, 139146.
[7] E. Papirer, R. Lacroix, J.-B. Donnet, G. Nanse, P. Froux.XPS study of the halogenation of
carbon black - part 1. Bromination. E. Papirer, R. Lacroix, J.-B. Donnet, G. Nanse, P. Froux.
Carbon 1994, 32, 1341-1358.
S-23

[8] A. Proctor, P. M. A. Sherwood. X-Ray photoelectron spectroscopic studies of carbon fibre
surfaces-II. The effect of electrochemical treatment. Carbon, 1983, 21, 51-59.
[9] G. Zhang, S. Sun, D. Yang, J.-P. Dodelet, E. Sacher. The surface analytical
characterization of carbon fibers functionalized by H2SO4/HNO3 treatment. Carbon 2008, 46,
196-205
[10] D.-Q. Yang, J.-F. Rochette, E. Sacher, Langmuir 21 (2005), 8539-8545.
[11] C. Buono, P. R. Davies, R. J. Davies, T. Jones, J. Kulhav´y, R. Lewis, D. J. Morgan, N.
Robinson, D. J. Willock. Spectroscopic and atomic force studies of the functionalisation of
carbon surfaces: new insights into the role of the surface topography and specific chemical
states. Faraday Discuss., 2014, 173, 257–272.

S-24

