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Introduction

Layered double hydroxides (LDHs) are a class of anionic clays consisting of positive charged brucite-like layers spaced by water molecules and

counterbalancing anions[1]. In particular, transition metals LDHs have drawn attention for energy storage and conversion applications[2]

because of their electrocatalytic and photocatalytic properties[3][4]. Contrarily to other layered materials, LDH layers are held together by

electrostatic forces and a dense network of hydrogen bonds[1]. For these reasons, a careful choice of solvent is pivotal for an efficient

exfoliation of the LDHs. One of the most effective solvent is formamide[5]. However, due to formamide toxicity and its high boiling temperature,

other solvents are recommended for the processing of LDHs[6]. In our work, we report that the presence of both acetate and citrate anions

during the synthesis of nickel-iron layered double hydroxide (NiFe-LDH) makes possible its exfoliation during the dispersion in ethanol.

Synthesis and chemical exfoliation
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• Concentration:
0.16 g/L

• Composition
• Fe (At.):

15.13%
• Ni (At.):

84.87%
        

                           

 

 

 

 

 
 
 
 
  
 
 
 
 
  

  
 
 
  
 
  
 
  
  

Lattice parameters (nm)

d(003) 1.22

d(006) 0.61

d(009) 0.39

X-ray diffraction

The presence of only (00l) broad

reflections is indicative of the restacking

onto the Si(100) surface of previously

dispersed nanosheets[7]. Moreover the

lattice parameter d(003) correspond to

the thickness of a single LDH layer[1].

X-ray diffraction pattern of citrate containing 

NiFe-LDH dispersion drop-casted on Si(100).

Lattice parameters calculated from the X-ray 

diffraction pattern via the Bragg’s equation.

Microscopies

Transmission electron microscopy image of 

citrate containing NiFe-LDH nanosheets.

          

   
 

   
 

          

   
 

   
 

 
 
  
 
  
  
 
 

          
           

   

 

   

 

 

 

Atomic force microscopy image and height profiles of NiFe-LDH 

nanosheets deposited on mica.

Conclusions

The combined presence of acetate and

citrate anions inside the reaction mixture

produces nickel-iron layered double

hydroxides (NiFe-LDH) that are

exfoliated into single-layer nanosheets

during their dispersion in ethanol. The

formation of single-layer nanosheets is

confirmed by X-ray diffraction and atomic

force microscopy analyses. Lastly, the

investigation of NiFe-LDH as

electrocatalyst for the OER is promising

for practical applications.

Electrochemistry

The polarization curve of 

NiFe-LDH nanosheets 

deposited on carbon paper 

shows an electrocatalytic 

activity for the oxygen 

evolution reaction (OER). We 

measured an overpotential of 

0.43 V @ 10 mA/cm2 current 

density with a mass loading 

0.1 mg/cm2. Moreover, a 

Tafel slope of 38 mV/dec is 

retained for current densities 

up to10 mA/cm2.
Cyclic voltammetry of NiFe-LDH 

showing the characteristic redox 

peaks of nickel based hydroxides.

Polarization curve obtained by 

staircase voltammetry of NiFe-LDH. 

The overpotential is referred to OER.
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