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S1. Experimental section 

S1.1. Materials and reagents 

 Pieces of MoS2 crystals (approximate dimensions: ~10×10×0.5 mm3) were obtained 

from SPI Supplies and used throughout the study. Platinum foil (25×25×0.025 mm3) was 

purchased from Sigma-Aldrich. The inorganic salts KCl, NaCl and LiCl (purity >99.5%), 

the alkylammonium salts tetraethylammonium chloride (TEACl), tetrapropylammonium 

chloride (TPACl) and tetrabutylammonium chloride (TBACl), the nucleotides adenosine 

5´-monophosphate disodium salt (AMP) and guanosine 5´monophosphate disodium salt 

(GMP), the nitroarenes 4-nitrophenol (4-NP) and 4-nitroaniline (4-NA) as well as the 

solvents isopropanol, N,N-dimethylformamide (DMF) and N-methyl-2-pyrrolidone 

(NMP) were also obtained from Sigma-Aldrich and used as received. Milli-Q deionized 

water (Millipore Corporation; resistivity: 18.2 M·cm) was employed in all the 

experiments. 

 

S1.2. Electrochemical exfoliation experiments  

 The electrochemical exfoliation of TMDs was carried out in a two-electrode setup 

under cathodic conditions, using a piece of the TMD crystal and a platinum foil as the 

working and counter electrodes, respectively, and an aqueous solution of a given salt as 

the electrolytic medium. MoS2 was the TMD of choice in most of the experiments, 

although MoSe2 and WS2 were also probed to demonstrate the suitability of the present 

exfoliation approach to other layered TMDs. Likewise, although KCl-based electrolytes 

yielded the best results in terms of efficiency of delamination, other salts (NaCl, LiCl, 

TEACl, TPACl and TBACl) were tested for comparative purposes. In a typical cathodic 

exfoliation experiment, a ~5×5×0.5 mm3 piece of MoS2 was cut from the as-received 

crystal and immersed, together with the platinum foil piece, in an aqueous KCl solution 

(20 mL). Both electrodes were connected to a DC power supply (Agilent 6614C) using 

crocodile clips and kept at a distance of ~2 cm from each other in the solution. In this 

configuration, about two-thirds of the MoS2 electrode were immersed in the electrolyte. 

A negative voltage was then applied to the MoS2 electrode for 30 min, during which the 

MoS2 piece was generally seen to swell and fan out starting from the free (non-clipped) 

end of the electrode. The extent of expansion and thus the efficiency of delamination 

depended on both the electrolyte molar concentration and the magnitude of the cathodic 

voltage, with the yield of exfoliated MoS2 NSs being maximized at 4 M and -20 V, 

respectively. After the electrochemical treatment the most expanded part of the cathode, 
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which roughly corresponded to the lower half of the MoS2 piece, was recovered, 

thoroughly washed with water, dried overnight at room temperature under reduced 

pressure and finally stored in glass vials for subsequent use. 

 In order to gain insight into the exfoliation process, it was also carried out in a VSP 

potentiostat (Bio-Logic Science Instruments) in a three-electrode configuration, using the 

MoS2 piece as the working electrode, Pt foil as the counter electrode, and Hg/HgO (1 M 

NaOH) as the reference electrode, with either pure water or 4 M KCl as electrolytic 

medium. Cyclic voltammograms (CVs) were recorded at voltage scan rate of 10 mV s-1. 

S1.3. Post-processing of the as-exfoliated products: nanosheet extraction and dispersion 

in solvents 

 To obtain individualized MoS2 NSs from the as-exfoliated material, the latter was 

first cut into smaller pieces with the aid of a scalpel and then transferred to a solution of 

the nucleotides AMP or GMP (5 mg mL-1) in isopropanol, where it was bath-sonicated 

(J.P. Selecta Ultrasons system, 40 kHz) for 3 h. The starting concentration of the as-

exfoliated material in the isopropanol-nucleotide solution was 0.3-0.4 mg mL-1. The 

nucleotides played the role of efficient dispersing agents to aid in the colloidal 

stabilization of MoS2 NSs in the liquid phase. After standing undisturbed for 24 h to allow 

sedimentation of the poorly exfoliated fraction of the material, the upper ~75% of the 

supernatant volume was collected from the sonicated dispersion and kept for subsequent 

use. The retained supernatant was a solution (suspension) containing MoS2 NSs 

colloidally stabilized by adsorbed nucleotides (AMP or GMP) as well as free (non-

adsorbed) nucleotide molecules. To remove a majority of the latter, the dispersion was 

subjected to two cycles of sedimentation of the MoS2 fraction via centrifugation (20000 

g, 20 min; Eppendorf 5424 and 5430 microcentrifuges), removal of the upper supernatant 

liquid containing the free nucleotides, and re-dispersion of the MoS2 sediment in neat 

isopropanol with the help of a brief sonication step. Using this protocol, NS dispersions 

with concentrations up to ~0.1 mg mL-1 were attained, but suspensions of increasing 

concentration could be procured by consecutive cycles of sedimentation through 

centrifugation and re-dispersion in smaller isopropanol volumes. MoS2 dispersions in 

other solvents, such as water, DMF or NMP, could also be obtained by using these 

solvents instead of isopropanol in the aforementioned protocol. Alternatively, NS 

extraction from the cathodically exfoliated electrode could be made in isopropanol, as 

described above, but in the final process of removal of the free nucleotides the target 

solvent was used to re-disperse the MoS2 sediments instead of neat isopropanol. The 
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concentration of NSs in the dispersions was estimated through UV-vis absorption 

spectroscopy on the basis of the Lambert-Beer law by measuring the extinction of the 

dispersion at a wavelength of 345 nm and using the extinction coefficient [(345 nm) ≈ 

6900 mL mg-1 m-1] previously derived for MoS2 by Coleman and co-workers [1]. 

 

S1.4. Characterization techniques 

 The materials were analyzed by UV-vis absorption spectroscopy, field-emission 

scanning electron microscopy (FE-SEM), scanning transmission electron microscopy 

(STEM), high resolution transmission electron microscopy (HR-TEM), selected-area 

electron diffraction (SAED), atomic force microscopy (AFM), Raman spectroscopy, X-

ray photoelectron spectroscopy (XPS), as well as by measurement of contact angles. UV-

vis absorption spectra were obtained for colloidal dispersions of the exfoliated MoS2 

material on a double-beam Heios  spectrophotometer (Thermo Spectronic) using 

quartz cuvettes with an optical path length of 1 cm. FE-SEM and STEM images were 

recorded on a Quanta FEG apparatus (FEI Company) operated at 30 kV, whereas HR-

TEM and SAED were accomplished in a JEM‐2100F system (JEOL) working at an 

acceleration voltage of 200 kV. The HR-TEM was also equipped with STEM and energy 

dispersive X-ray (EDX) detector (Oxford Instruments, silicon drift detector (SDD) 80 

mm2), which allowed chemical mapping. Specimens for FE-SEM were directly mounted 

on the sample holder using double-sided carbon adhesive tape, while for imaging 

exfoliated NSs by STEM and HR-TEM, their dispersion in isopropanol was drop-cast 

(~40 L) onto copper grids (200 mesh) covered with either a lacey or a continuous carbon 

film (acquired from EMS and SPI Supplies, respectively). To avoid damage by high 

energy electron bombardment, the HR-TEM measurements were performed under 

cryogenic conditions, using a double tilt cooling sample holder (GATAN model 636) 

maintained at -180 °C. AFM measurements were carried out with a Nanoscope IIIa 

Multimode apparatus (Veeco Instruments) in the tapping mode of operation, using silicon 

cantilevers with nominal spring constant and resonance frequency of ~40 N m-1 and 250–

300 kHz, respectively. Samples for AFM were prepared by drop-casting a small volume 

(~20 L) of a low-concentration MoS2 NS dispersion in isopropanol (~0.01–0.03 mg mL-

1) onto SiO2(300 nm)/Si wafers and allowing it to dry under ambient conditions. Raman 

spectra were recorded on a Horiba Jobin-Yvon LabRam instrument at a laser excitation 

wavelength of 532 nm (green line). A low incident laser power (~0.5 mW) was employed 
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to avoid damage to the NSs. XPS was accomplished on a SPECS system, working at a 

pressure of 10-7 Pa with a monochromatic Al K X-ray source (1486.7 eV) operated at 

14.00 kV and 150 W. For both Raman spectroscopy and XPS, specimens were prepared 

in the form of thin films by vacuum-filtering MoS2 NS dispersions in isopropanol through 

silver membrane filters (diameter: 25 mm in diameter; pore size: 0.2 m; acquired from 

Whatman). Contact angles were measured on vacuum-filtered films by dropping 2 L of 

6 M KOH solution with a pipette and immediately taking images of the droplet with a 

standard digital camera have a macro lens attached. Analysis of the recorded images with 

ImageJ software was then carried out to determine contact angle values. 

 

S1.5. Testing of cathodically exfoliated MoS2 as an electrode material for energy storage 

 The performance of different samples derived from the cathodically treated MoS2 

material was evaluated in their role as electrodes for electrochemical energy storage in 6 

M KOH electrolyte. Three-electrode tests were carried out using a commercial activated 

carbon fiber (ACF A20) as the counter electrode [paste consisting of a mixture of ACF 

A20, polytetrafluoroethylene (PTFE) as a binder and carbon black as a conducting 

additive in a weight ratio of 90:5:5] and Hg/HgO (1 M NaOH) as the reference electrode. 

The following materials were tested as working electrodes: (1) As-expanded MoS2, which 

was directly obtained from the cathodic treatment (4 M KCl, -20 V) without any further 

processing. (2) As-expanded MoS2 combined with guanosine 5´-monophosphate 

disodium salt (GMP), which was prepared by first stirring the as-expanded material in an 

aqueous GMP solution (5 mg mL-1) and then drying the resulting product under a vacuum 

at 60 ºC overnight. (3) MoS2 nanosheets extracted from the as-expanded material in 

isopropanol with GMP as described in section S1.3. The GMP-stabilized MoS2 dispersion 

in isopropanol was sedimented via centrifugation (20000 g, 20 min) and then the 

precipitate was dried under a vacuum at 60 ºC overnight to finally obtain a loose powder. 

(4) MoS2 nanosheets combined with single walled-carbon nanotubes (SWCNTs) in a 

weight ratio of 2:1. The MoS2 component was prepared as described for sample no. 3. 

The carbon nanotube component was prepared by first debundling commercial SWCNTs 

(0.7-1.3 nm in diameter, from Sigma-Aldrich) in an aqueous flavin mononucleotide 

(FMN) solution (1 mg mL-1 SWCNT, 1 mg mL-1 FMN) via sonication and subsequent 

centrifugation (20000 g, 40 min). The resulting supernatant (a dispersion of debundled 

SWCNTs) was mixed with an equal volume of ethanol to colloidally destabilize the 
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nanotubes, which agglomerated at the air-liquid interface. The agglomerated nanotubes 

were then collected and dried under a vacuum at 60 ºC overnight to give a loose powder. 

Finally, the MoS2 nanosheet and SWCNT powders were combined in the desired 

proportion and hand-ground with a mortar and pestle until a visually homogenous powder 

was attained. (5) MoS2 nanosheets combined with SWCNTs in a weight ratio of 7:1, 

obtained using the same protocol as described for sample no. 4. (6) SWCNTs in the 

absence of any MoS2 material, obtained in powder form as described in the case of sample 

no. 4. For the electrochemical measurements, the working electrode materials were 

pressed (1 ton for 10 s) at typical mass loadings of 1-0-1.3 mg cm-2 onto a graphite foil 

support (Papyex I980, from Mersen) by means of a hydraulic press. The electrodes were 

assembled in a Swagelok-type cell, using a piece of nylon membrane filter (0.45 m of 

pore size, from Whatman) as the electrode separator. Before mounting the cell, the 

working electrode, counter electrode and separator were soaked in the electrolytic 

solution and vacuum-degassed. The measurements were conducted in a Biologic VSP 

potentiostat, recording both cyclic voltammograms and different potential scan rates and 

galvanostatic charge/discharge curves at different current densities. The best-performing 

sample (MoS2-SWCNT hybrid in a weight ratio of 2:1) was also tested in a two-electrode, 

asymmetric supercapacitor configuration. To this end, a commercial powdered activated 

carbon (YP-50F, from Kuraray) was used in the form of a paste (mixture of YP-50F, 

PTFE and carbon black in a weight ratio of 90:5:5) as the negative electrode, whereas the 

MoS2-SWCNT hybrid was used as the positive electrode, with 6 M KOH as the 

electrolyte. 

 

S1.6. Testing of cathodically exfoliated MoS2 as a catalyst for nitroarene reduction 

 The catalytic activity of the cathodically exfoliated MoS2 NSs was tested for the 

reduction of 4-nitrophenol (4-NP) and 4-nitroaniline (4-NA) to 4-aminophenol (4-AP) 

and p-phenylenediamine (p-PDA), respectively, in aqueous medium at room temperature 

and using NaBH4 as the reducing agent. To this end, GMP-stabilized NSs dispersed in 

water by the procedure described above were used. Nevertheless, for best results the as-

obtained aqueous dispersions were subjected first to a centrifugation step (5000 g, 20 

min) to retain in the supernatant those NSs with smaller mean lateral size (< 200 nm) and 

then to an additional step of free GMP removal by sedimentation (20000 g, 20 min) and 

re-dispersion in water. Omitting the latter step led to lower catalytic activities, likely as a 

result of an excessive amount of nucleotide adsorbed on the MoS2 NSs, while additional 
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washing steps caused agglomeration of the dispersed NS and hence also a decrease in the 

measured catalytic activities. Following previously reported procedures [2], the catalytic 

tests were carried out by preparing aqueous solutions (2.5 mL) containing a small amount 

of the MoS2 NSs (~5–10 g mL-1), either 4-NP (0.12 mM) or 4-NA (0.11 mM), as well 

as NaBH4 [72 (110) mM when testing 4-NP (4-NA)]. Right after their preparation, the 

solutions were loaded onto an UV-vis absorption spectrophotometer and the progress of 

the reaction was recorded by monitoring the intensity of an absorption peak characteristic 

of the reactant molecule, i.e., the peak located at ~400 nm for 4-NP and at ~382 nm for 

4-NA. 

 

S2. Additional microscopic characterization 

 

 

 

Figure S1. Representative FE-SEM image of a starting, untreated MoS2 crystal. 

 

 

 

Figure S2. Representative STEM images of MoS2 exfoliated in (a) 4 M NaCl and (b) 0.3 

M TPACl. 
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Figure S3. (a) STEM image of MoS2 exfoliated in 4 M KCl and (b,c) the corresponding 

energy dispersive X-ray (EDX) area mapping of (b) sulfur and (c) molybdenum. 

 

S3. Additional spectroscopic characterization 

 

 

 

Figure S4. Typical XPS spectra of (a) Mo 3d (and S 2s, black dotted line), and (b) S 2p 

core levels of chemically exfoliated MoS2 nanosheets obtained by the n-butyllithium 

intercalation route as reported in Paredes et al. [3] (top), and MoS2 cathodically exfoliated 

in 4 M KCl and extracted with isopropanol (bottom). Mo 3d and S 2p XPS core level 

doublet bands are deconvoluted into two components assigned to the 2H (green dotted 

line) and 1T phases (red dotted line). For this comparison, the XPS spectra of the present 
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cathodically exfoliated materials have been acquired under the same conditions used in 

[3], i. e., with a non–monochromatic Mg Kα X-ray source operated at a power of 100 W. 

The high resolution spectra were taken at a pass energy of 10 eV with an energy step of 

0.1 eV. The binding energy scale of all spectra was referenced to the maximum of the C 

1s band for adventitious carbon. 

 

S4. Electrochemical study of the cathodic exfoliation of MoS2 

Cathodic exfoliation of MoS2 was carried out in a potentiostat in order to study the 

electrochemical processes involved. Fig. S5 shows four consecutive CVs recorded at a 

potential scan rate of 10 mV s-1 in the widest potential range available in the current 

equipment (8 V), using pure water (blue trace) and 4 M KCl (black trace: first cycle; grey 

traces: following cycles) as electrolytic medium. When the potential range from 0 to -8 

V was swept using pure water as electrolytic medium, the current remained near 0 A (blue 

trace) and no change was observed in the MoS2 cathode morphology. However, when the 

same process was carried out in 4 M KCl, an abrupt reduction peak was observed in the 

first CV cycle (black trace). Throughout the few minutes during which this peak 

developed, the progressive swelling of the MoS2 cathode became apparent by bare eye. 

We interpret that this abrupt peak was originated by the intercalation of a large amount 

of hydrated potassium cations followed by the reduction of co-intercalated water between 

the lamellae. As explained in the main text, the pressure exerted by the hydrogen 

generated upon water reduction separated the layers. No reduction peaks were observed 

in subsequent cycles (grey traces), and no further swelling of the cathode occurred either. 

Intercalation and expansion having already taken place, only water reduction on the 

surface remained. The noise observed in the CVs came from the variation of the surface 

of the cathode during the measurement, which in turn originated in the lack of rigidity of 

the exfoliated MoS2 layers.  
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Figure S5. Cyclic voltammograms recorded in a three-electrode configuration, using an 

MoS2 piece as the working electrode, Pt foil as the counter electrode, and Hg/HgO (1 M 

NaOH) as the reference electrode with either pure water (blue trace) or 4 M KCl (black 

trace: first cycle; grey traces: following cycles) as electrolytic medium (potential scan 

rate:10 mV s-1). 

 

S5. Additional information related to the electrochemical characterization of 

cathodically exfoliated MoS2 

 

 

Figure S6. Digital pictures of droplets of electrolyte (aqueous 6 M KOH solution) 

deposited on (a) the surface of vacuum-filtered films of bare MoS2 nanosheets and (b) 

GMP-adsorbed MoS2 nanosheets, with indication of the contact angle.  

 

 

Figure S7. (a) Cyclic voltammogram recorded in a three-electrode configuration with the 

hybrid material (MoS2 to SWCNT weight ratio of 2:1) as the working electrode in 6 M 

KOH electrolyte at a potential scan rate of 5 mV s-1. (b) Fitting of the anodic current, i, 

measures at a potential of 0.4 V vs Hg/HgO as a function of the potential scan rate, , to 

the equation i = ab.      
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Table S1. Gravimetric capacitance values of a range of MoS2-based electrodes 

determined with a three-electrode system at current density of 1 A g-1. 

 

Material Electrolyte  Capacitance 

(F g-1) 

Ref. 

Li-intercalated 1T’ MoS2 NSs Phosphate buffer 

solution 

 10–15 4 

Hydrothermally synthesized MoS2 NSs 

 

1 M Na2SO4  129.2 5 

Hydrothermally synthesized 2H MoS2 

NSs 

 

1 M Na2SO4  194 6 

Hydrothermally synthesized 2H MoS2 

NSs/carbon nanotube hybrid 

 

1 M Na2SO4  402 6 

Hydrothermally synthesized flower-like 

MoS2 

 

1M KCl  235 7 

Hydrothermally synthesized flower-like 

2H MoS2 NSs 

 

1M KCl  168 8 

Hydrothermally synthesized few-layer 

MoS2 NSs embedded in porous carbon 

matrix 

 

1 M H2SO4  472 9 

1 T’ MoS2 NSs confined on TiO2 

nanotube arrays 

 

1 M Na2SO4  345 10 

1 T’ MoS2 NSs 0.5 M 

Li2SO4/Na2SO4/ 

K2SO4 

 

 100 11 

Li-exfoliated MoS2 NSs 

 

2 M Na2SO4  117 12 

Li-exfoliated MoS2 

NSs/poly(ethyleneimine)-modified  

2 M Na2SO4  154 12 
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graphene oxide hybrid 

 

Reduced graphene oxide (RGO)-ultrafine 

2H MoS2 powder aerogel 

 

1M NaCl  69 13 

Hydrothermally synthesized 1T-2H 

mixed phase MoS2 sheet-RGO aerogel 

 

1M NaCl  416 13 

Low-temperature deposited MoS2 thin 

films 

 

1 M Na2SO4  180 14 

Hydrothermally synthesized MoS2/RGO 

hybrid 

 

1 M H2SO4  216 15 

Hydrothermally synthesized porous 

tubular carbon/MoS2 nanocomposite 

 

3 M KOH  210 16 

Hydrothermally synthesized, interlayer 

expanded MoS2 NSs 

 

1 M Na2SO4  231 17 

Hydrothermally synthesized 

MoS2/carbon aerogel composites 

 

1 M Na2SO4  260 18 

Cathodically exfoliated MoS2 NSs-

SWCNT hybrid 

6 M KOH  170 Present 

work 

 

Table S2. Maximum energy densities reported in the literature for a variety of asymmetric 

supercapacitors having MoS2-based electrodes (except for the case of a MoSe2-based 

electrode).                                                 

Positive electrode Negative electrode Electrolyte Maximum 

energy density, in 

W h kg-1 ( power 

density, in W kg-

1) 

Ref. 
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Li-exfoliated MoS2/reduced graphene 

oxide (RGO) 

 

Reduced graphene 

oxide (RGO) 

1 M Na2SO4 23 19 

Hollow carbon spheres decorated 

with hydrothermally synthesized 

MoS2 NSs 

 

RGO 3 M KOH 13.7 (61.6) 20 

Hydrothermally synthesized MoS2 

NSs on graphene foam 

 

Activated carbon 

(AC) 

6 M KOH 16 (758) 21 

Solvent-exfoliated MoS2 NSs on 

graphene foam 

 

AC 3 M KOH 36.4 (400) 22 

Solvent-exfoliated MoS2 NSs-NiO 

hybrid 

Solvent-exfoliated 

MoS2 NSs-Fe2O3 

hybrid 

 

6 M KOH 39.6 (807) 23 

Hydrothermally synthesized  nickel 

sulfide/MoS2 NSs on carbon 

nanotubes 

 

AC 3 M KOH 40 (400) 24 

Hydrothermally synthesized   

MoS2/NiS yolk–shell Microspheres 

 

AC 6 M KOH 31 (156) 25 

AC Hydrothermally 

synthesized and di-

exfoliated 

MoS2/graphene 

oxide hybrid 

 

2 M Na2SO4 19.3 (450) 26 

Hydrothermally synthesized MoS2-

carbon-NiCo2S4 hybrid 

 

AC 6 M KOH 27.7 (400) 27 

Hydrothermally synthesized 

V2O3@MoS2 composite tubes 

 

AC 1 M Na2SO4 31.8 (370) 28 

Thermally synthesized MoS2-WS2-

RGO hetrostructure 

 

RGO 3 M KOH 15 (373) 29 
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S6. Comparison of the catalytic activity of  GMP-stabilized cathodically exfoliated 

MoS2 NSs towards the reduction of nitroarenes with NaBH4 with that reported for 

other catalyst in the literature 

 

Table S3. Catalytic activity (defined as number of moles of reactant converted per mole 

of catalyst used per unit time) of GMP-stabilized cathodically exfoliated MoS2 NSs 

towards the reduction of 4-NP and 4-NA compared with that of different types of MoS2 

NSs and graphene-derived materials reported in the literature. 

 

MnO2 on carbon fiber Hydrothermally 

synthesized MoS2 

NSs on carbon fiber 

 

1 M Na2SO4 22.5 (750) 30 

Ultrasound-exfoliated MoSe2-RGO 

hybrid 

 

AC 6 M KOH 26.6 (800) 31 

Cathodically exfoliated MoS2 NSs-

SWCNT hybrid 

AC 6 M KOH 26 (750) This 

work 

Catalytic system Catalytic 

activity 

(h-1) 

Ref. 

Reduction of 4- NP   

GMP-stabilized cathodically exfoliated MoS2 NSs 21.4 Present work 

GMP-stabilized sonicated MoS2 NSs 

 

2.6–7.8 32 

Li-exfoliated 1T’-phase MoS2 NSs 

 

44.4 33 

Hydrothermally synthesized MoS2 NSs supported onto 

Fe3O4 particles 

 

2.4 34 

Co-doped MoS2 NSs 8.4 35 

   

Hydrothermally synthesized MoS2 NSs intercalated in 

pillared montomorillonite 

 

24 ¡Error! Marcador no 

definido. 
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Table S4. Catalytic activity (defined as number of moles of substrate converted per mole 

of catalyst used) of catalysts based on non-noble metals towards the reduction of 4-NP 

with NaBH4. 

 

Catalytic system Catalytic 

activity 

(h-1) 

Ref. 

Cu and Sn sponges/dendrites 

 

1.2–1.8 38 

Cu nanoparticles on carbon microspheres 

 

0.2 39 

Graphene stabilized CuNi nanocomposite 

 

12 40 

Co particles-decorated carbon microspheres 

 

0.06–0.24 41 

MOF-derived Ni based N-doped mesoporous carbon  

 

2.4 42 

Co nanoparticles embedded in hierarchically porous N-doped carbon 

frameworks 

 

18 43 

Co nanocrystals on RGO 0.6 44 

RGO NSs capped with poly(diallyldimethylammonium 

chloride) 

 

0.10 36 

 

N-doped RGO foam 0.07 37 

   

Reduction of 4-NA   

GMP-stabilized cathodically exfoliated MoS2 NSs 140 Present work 

GMP-stabilized sonicated MoS2 NSs 

 

3.4–14.4 32 

Li-exfoliated 1T’-phase MoS2 NSs 

 

83.4 33 

Co-doped MoS2 NSs 

 

3.2 35 

N-doped RGO NSs 0.08 33 
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Hexagonal Ni plates on RGO  

 

0.44 45 

Hollow porous Cu particles from silica-encapsulated Cu2O 

nanoparticle aggregates 

 

3 46 

Co@BN core–shell nanoparticles 

 

0.38 47 

Co nanoparticles embedded into ordered mesoporous 

Carbon 

 

7.8 48 

   

Ni nanoparticles on silica nanotubes 

 

1.8 49 

Ultrafine Cu2O nanoparticles on cubic mesoporous carbon 

 

9.6 50 

Cu nanoparticles on oxidized boron nitride 

 

27 51 

NiO hollow nanospheres 4.2 52 
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