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Figure S1. General procedure for the preparation of Ni catalyst by MVS approach 
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Figure S2. Schematic representation of the experimental setup employed for hydrogen evolution 

measures and hydrogenation reactions in batch conditions. 
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Figure S3. Representative HAADF-STEM micrograph (top), TEM micrograph (bottom left) and 

estimated particle size distribution (bottom right) of Ni/VXC (2). 
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Figure S4. Representative HAADF-STEM micrograph of Ni/CTFPh (1).  
 

 

Figure S5. Above: Electron Energy-Loss Spectroscopy (EELS) spectra of Ni/CTFPh (1) collected 

at the K-Edge of Carbon, Nitrogen, and Oxygen, and at the L2,3-Edge of Nickel. The shape and 

shift of Ni L2,3-Edges at 854 eV and 873 eV suggest the presence of NiO species. Below: electron 

spectroscopic imaging (ESI) acquisition at a selected and representative sample area at K-Edges 

of Carbon and Nitrogen. N.b. in the N_K map, faded signals from the lacey carbon layer in the 

upper part of the image are an artifact generated by the drift correction applied during the image 

rielaboration. 
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Figure S6. Survey spectra of both samples highlighted the expected elemental composition made 

of C, N, O and Ni and C, O and Ni for 1 (A) and 2 (B), respectively. High resolution C 1s spectra 

of 1 (C) and 2 (D), respectively. 
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Figure S7. Magnification of the first 7 minutes of the AB hydrolysis catalyzed by 

Ni/CTFPh (1, green line), Ni/VXC (2, blue line), respectively, at 45°C. 
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Figure S8. H2 evolution in AB hydrolysis registered with Ni/CTFPh (1) (A) 

and Ni/VXC (2) (B) at different temperatures (30, 45, 60°C). Corresponding 

Arrhenius plots obtained from the kinetic data recorded for Ni/CTFPh (1) (C) 

and Ni/VXC (2) (D). 
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Figure S9. 1H-NMR spectra of p-nitrophenol substrate (top) and the crude reaction mixture (bottom) 

relative to catalytic reaction performed in D2O in the conditions reported in entry 1 of Table 2. 

 

4-Nitrophenol (top) 
1H NMR (500 MHz, D2O): 8.21 – 8.16 (m, 2H), 7.00 – 6.95 (m, 2H). 

4-Aminophenol (bottom) 
1H NMR (500 MHz, D2O): 6.79 – 6.74 (m, 4H). 
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Figure S10. Representative micrograph of the Ni/CTFPh recovered after six reaction runs. 
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Figure S11. Graphical representation of the experimental tests carried out to investigate the 

reaction mechanism. 
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Figure S12. Schematic diagram of the continuous-flow reactor used for the catalytic AB TH to 4-

nitrophenol. 

 

 

 

 

 

Figure S13. Continuous-flow AB TH to nitrophenol catalyzed by Ni/CTFPh (10.0 wt.%, 34.8 mg, 

0.059 mmol Ni). Reaction conditions for each run : 0.5 M AB (4.2 mmol, fA = 70 µL min-1), 0.017 

M 4-nitrophenol (0.83 mmol, fB = 407 µL min-1), T = 45 °C, t = 2 h.  
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Table S1. Comparative analysis of the Turnover Frequency (TOF) of various Ni catalysts of the 

state-of-the-art with Ni/CTFPh in the reaction of AB hydrolysis. 

Entry Catalyst TOF [min-1] T [°C] Reference 

1 Ni/CTFPh 14.3 30 This study 

2 CVD-Ni@ZIF-8 14.2 R.T. [1] 

3 Ni/SiO2 13.2 25 [2] 

4 3.2 nm Ni/C 8.8 25 [3] 

5 5% Ni/CTF-1 8.7 25 [4] 

6 CLD-Ni@ZIF-8 8.4 R.T. [1] 

7 Ni/KB 7.4 25 [5] 

8 5% Ni/CNT 5.4 25 [4] 

9 Hollow-Ni NPs 4.3 R.T. [6] 

10 Ni@h-BN 4.1 25 [7] 

11 5% Ni/AC 2.6 25 [4] 

12 Ni/BN sheets 1.2 25 [8] 
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Table S2. Summary of reaction conditions for the reduction of nitroarenes using different Ni 

catalysts and different hydrogen sources. 

Entry Catalyst 
Hydrogen 

source 
Temperature [°C] Time [h] nsub/nNi Reference 

1 Ni@CTFph AB 45 0.08 - 1.8 20 This study 

2 Ni@N-CNTs-GS H2 110 - 120 1.7 - 6 11 [9] 

3 Ni-N-C-700 H2 130 10 84 [10] 

4 Ni@NC-400 H2 100 0.3 - 5.4 8 [11] 

5 Ni@NC-1 H2 100 1.5 - 2.5 4-8 [12] 

6 Ni/r-SiO2-CIS H2 150 4 - 12 22 [13] 

7 Ni/CeO2-CAS H2 210 6.5 - 8 25 [14] 

8 H-Ni@NC-600 NH2-NH2 60 0.5 - 2 16 [15] 

9 Ni SAs/NHCS NH2-NH2 60 0.3 - 7 59 [16] 

10 Ni-pol NaBH4 RT 5 54 [17] 

11 Ni-HBP-3 HCOOH RT 12 3.3 [18] 

12 NiMCM-41 iPrOH 83 2.5 - 5.5 273 [19] 
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