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Experimental
Materials
Ferrous sulfate (FeSO4), potassium cobalticyanide (K3[Co(CN)6]), 

poly(vinylpyrrolidone) (PVP), NaBH4 and 4-nitrophenol were of analytic grade and 

used without further purification.

Sample preparation

For the Fe3[Co(CN)6]2 preparation, the yellow precipitation was synthesized at room 

temperature in the presence of (PVP). The typical synthetic experiments were as 

follows, 0.033g K3[Co(CN)6] was dissolved in 20 mL of distilled water system under 

agitated stirring to get an absolute transparent solution. And then 20 mL distilled 

water with 0.042 g FeSO4 and 0.6 g PVP was added into the above solution slowly 

and regularly using a syringe to form a faint yellow colloid solution. The whole 

reaction process was kept at room temperature with agitated stirring. After 10 min, the 

reaction was aged at room temperature without any interruption for 24 h. The 

resulting yellow precipitation was filtered and washed several times with distilled 

water and finally dried under oven at 60 °C. Finally, to obtain the FeCo nanocrystals 

with nitrogen-doped graphene layers, the Fe3[Co(CN)6]2 was heated to 900 °C with a 

heating rate of 5 °C min-1 and kept for 4 h in nitrogen.

Characterization

The powder X-ray diffraction (XRD) patterns were collected on a Japan Rigaku 

D/MAX-cAX-ray diffractometer equipped with Cu Ka radiation over the 2h range of 

30-80°. Transmission electron microscopy (TEM) images were obtained on a Hitachi

H-800 transmission electron microscope, using an accelerating voltage of 200 kV. 

Field emission scanning electron microscopy (FE-SEM) images were performed on a 

JEOL JSM-6700 M scanning electron microscope. X-ray photoelectron spectroscopy 

(XPS) measurements were performed on a VGESCALAB MKII X-ray photoelectron 

spectrometer with an Mg Ka excitation source (1253.6 eV). Thermogravimetric 

analysis (TGA) of Fe3[Co(CN)6]2 was carried out using a Shimadzu-50 
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thermoanalyser under nitrogen gas flow at 10 ℃ min-1 in the temperature range 30-

800 ℃. Thermogravimetric analysis (TGA) of FeCo nanocrystals with graphene 

layers was carried out using a Shimadzu-50 thermoanalyser under air gas flow at 10 

℃ min-1 in the temperature range 30-800 ℃. The distribution of the elements was 

characterized using scanning transmission electron microscopy (STEM, JEM 2100F) 

with energy dispersive X-ray (EDX) spectroscopy. Specific surface areas and pore 

diameters were computed from the results of N2 physisorption at 77 K (Micromeritics 

ASAP 2020) by using the BET (Brunauer-Emmet-Teller) and BJH (Barrett-Joyner-

Halenda) methods, respectively.

Catalytic Reaction of Reduction of 4-NP 

The reaction proceeded under ambient conditions. Typically, 0.1 mL of aqueous 

solution of 4-NP (0.003M), 0.9 mL deionized water and 1 mL of aqueous solution of a 

fresh NaBH4 (0.3M) were added into a quartz cuvette, and then adding 1 mL FeCo 

nanocrystals with graphene shells (0.06 mg/mL, the nanocatalysts were dispersed in 5 

mL of deionized water). The change of the mixture solution color was monitored 

using UV−vis spectroscopy, and the decrease in absorbance at 400 nm was recorded 

by time scanning of the UV spectrometer.

Fig. S1 The SEM image of Fe3[Co(CN)6]2 spheres.



Fig. S2 The SEM image of Fe3[Co(CN)6]2 obtained without PVP.



Fig. S3 The thermogravimetry results of Fe3[Co(CN)6]2 spheres in nitrogen 

atmosphere. The blue line is the decomposition curve.



 Fig. S4 The Raman spectrum of the product.



Fig. S5 The HRTEM images of FeCo nanocrystals.



Fig. S6 The X-ray photoelectron spectra of the product.



Fig. S7 Nitrogen adsorption/desorption isotherms of the product.



Fig. S8 The pore size distribution of the product.



Fig. S9 TGA profiles of the product under air.



Fig. S10 (a,b) The TEM and HRTEM images of the product obtained by via the direct 
pyrolysis of Prussian blue (PB) nanocubes. The inset is the SEM image of PB 
nanocubes.



Fig. S11 The XRD pattern of the product obtained by via the direct pyrolysis of PB 
nanocubes.



Fig. S12 The room temperature hysteresis loop for the product.



Fig. S13 UV-vis spectra of solutions of 4-NP sampled at different reaction durations 
in the presence of Fe/Fe3C obtained by via the direct pyrolysis of PB nanocubes.



Fig. S14 The XRD pattern of the product after ten catalytic cycles.



Fig. S15 The TEM image of the product after ten catalytic cycles.


