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Filtration and leaching test.

In order to confirm the heterogeneous nature of the catalyst system, we carried out a hot
filtration test. After the reaction for 3 h, the autoclave was allowed to cool to room temperature
and the excess gas was released, the catalyst was separated by filtration using PTFE membrane
filter. 44.2% yield of furfuryl amine was achieved after analysing the reaction mixture by GC.
Then, the catalytic reaction was continued for another 3 h with the filtrate under identical
conditions. No noticeable improvement in furfuryl amine yield beyond 45.7% was observed.

After the filtration experiment, the filtrate was evaporated through rotary evaporator. The
obtained product was dissolved and digested with HNO; solution and H,0, solution. The
resulting solution was cooled to room temperature followed by sonication. The solution was
transferred into a 50 mL volumetric flask, diluted with deionized water, and the amount of Ni
was measured by ICP-MS analysis. The ICP-MS analysis confirmed no obvious leaching of Ni took
place in the filtrate, indicating the heterogeneous nature of this catalyst system.



Table S1 Application of heterogeneous catalysts in catalytic ammonification.
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Fig. S1 Pore size distribution of Ni/AC, Ni/pC and Ni/pNC.




Procedure for isolation and identification of products

A small amount of sample points were dipped into the TLC plate with a capillary tube, and the
TLC plate was put into the prepared developing solvent (PE:EA= 2:1) for TLC detection, so that
various components in the mixture moved to the corresponding position with the developing
solvent, as shown in Fig. S2. The TLC plate was irradiated under an ultraviolet lamp to determine
the product point in the desired sample. After determining the sample point, the mixture sample
was spread on the PTLC plate at a position higher than the eluent liquid surface, and a horizontal
sample band was formed under the irradiation of UV lamp. After drying, each ribbon carrying
different compounds was scraped off the plate and extracted and washed with ethyl acetate to
obtain filtrate, and then the solvent was removed to obtain pure compounds. The yield and
purity of the products obtained were shown in the Table S2. Finally, the compound was dissolved
in DMSO-ds and loaded into nuclear magnetic tube for nuclear magnetic testing, the IH NMR
spectra were showed in Fig. S3-Fig. S5.
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Fig. S2 TLC detection of mixed sample solution at different reaction time.
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Fig. S3 'H NMR spectrum (400 MHz, DMSO-dg) of isolated furfuryl amine (96 % vyield at 6 h). &
7.51 (s, 1H, 2-furan), 6.37 (s, 1H, 2-furan), 6.22 (s, 1H, 2-furan), 3.71 (s, 2H, methylene).
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Fig. S4 'H NMR spectrum (400 MHz, DMSO-d;) of isolated Schiff base (60 % yield at 3 h). 6 7.90 (s,
1H, 2-furan), 7.38 (s, 2H,2-furan), 7.14 (s, 1H, 2-furan), 6.66 (s, 1H, 2-furan), 6.21 (s, 1H, 2-furan),

6.01 (s, 1H, 2-furan), 2.67 (s, 1H, aldimine), 2.34 (s, 1H, methylene).
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Fig. S5 'H NMR spectrum (400 MHz, DMSO-d;) of isolated trimer (72 % yield at 0 h). 6 7.86 (s, 1H,
amine), 7.37 (s, 2H, 2-furan), 7.31 (s, 1H, 2-furan), 7.11 (s, 1H, 2-furan), 6.65 (s, 1H. 2-furan), 6.21
(s, 2H, 2-furan), 5.97 (s, 2H, 2-furan), 4.02 (s, 2H, methine).
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Fig. S6 MS spectra of the products for the reductive amination of various aldehydes and ketones

catalyzed by Ni/pNC catalyst.
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