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Figure S1  Time effect on LDPE hydrogenolysis liquid product distributions (2 g 
LDPE, 0.1 g 10Ni/Al2O3, 300°C, 3 MPa H2).



Figure S2  Carbon distributions of liquid products (2 g LDPE, 0.1 g 10Ni/Al2O3, 
300°C, 3 MPa H2). (a) 4 h, (b) 5 h, (c) 6 h, (d) 7 h, (e) 8 h, (f) 9 h, (g) 12 h.



Figure S3  Time effect on LDPE hydrogenolysis liquid product distributions (2 g 
LDPE, 0.1 g 10Ni2Fe/Al2O3, 300°C, 3 MPa H2). (a) 4 h, (b) 5 h, (c) 6 h, (d) 7 h, (e) 8 
h, (f) 9 h.
 



Figure S4  Recyclability of 10Ni2Fe/Al2O3 for LDPE hydrogenolysis. (a) Overall 
product yields distributions of cycles, (b) Product distributions.



  

Figure S5  Hydrogenolysis of real plastic. (a) Illustration of different real plastics used 
in (b), (b) Product distribution over 10Ni2Fe/Al2O3 catalyst(1.0 g plastic, 0.1 g catalyst, 
300 °C, 3 MPa H2)



=
Figure S6  SEM images and EDS Mapping of 10Ni2Fe/Al2O3 and 10Ni/Al2O3 
catalysts. (a,b) SEM images of 10Ni/Al2O3 and 10Ni2Fe/Al2O3, (c,d) EDS Mapping of 
10Ni/Al2O3 and 10Ni2Fe/Al2O3. The color originated from the combination of purple 
(Ni), green (Al), cyan(Fe) and red(O).



Figure S7  TEM images of the 10Ni/Al2O3 catalysts. (a,b) TEM Images, (c) Particle 
size distribution.



 

Figure S8  TEM images of the 10Ni2Fe/Al2O3 catalysts. (a,b) TEM Images, (c) 
Particle size distribution.



 

Figure S9  TEM images of the 10Ni5Fe/Al2O3 catalysts. (a,b) TEM Images, (c) 
Particle size distribution.



Figure S10  XRD patterns of NiFe/Al2O3 catalysts.



Figure S11  The N2 adsorption isotherms of NiFe/Al2O3.



Figure S12  k3-weighted Fourier transforms of Ni K-edge EXAFS spectra with 
different metal loadings.



Figure S13  Product distributions for C28 hydrogenolysis with different catalysts (2 g 
C28, 0.1 g catalyst, 300 °C, 3 MPa H2). (a) 10Ni/Al2O3, (b) 10Ni2Fe/Al2O3. 



Table S1. Ni and Fe loading measured by icp

Sample Ni(%) Fe(%)

10Ni2Fe/Al2O3 9.43 1.6

10Ni5Fe/Al2O3 9.84 4.25

5Ni/Al2O3 4.62

10Ni/Al2O3 9.33

15Ni/Al2O3 13.93

20Ni/Al2O3 18.27

Table S2. Analysis of different Ni-based catalysts

Sample BET surface area(m²/g) Pore Volume(cm³/g) Pore Size(nm)

5Ni/Al2O3 159.36 0.74 18.54

10Ni/Al2O3 140.70 0.59 16.66

15Ni/Al2O3 128.53 0.49 15.20

20Ni/Al2O3 133.56 0.40 11.95

10Ni2Fe/Al2O3 129.67 0.43 14.54

10Ni5Fe/Al2O3 129.94 0.35 10.80


