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Figure S1. Photos of reactor setup.

 

Figure S2. HAADF-STEM image and the corresponding EDX elemental maps of H1 

(a), H2 (b), and H3(c).
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Figure S3. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of M1. 

Figure S4. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of M2.
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Figure S5. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of M3.

Figure S6. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of L1.
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Figure S7. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of L2.

Figure S8. TEM images (a, b), HAADF-STEM image and the corresponding EDX 

elemental maps (c) of L3.
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Figure S9. SEM images of (a) H1, (b) H2, (c) H3, (d) M1, (e) M2, (f) M3, (g) L1, (h) 
L2, (i) L3.

Figure S10. Histogram of specific surface area and pore size distribution of different 

Al-MCM-41
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Figure S11. Conversion and product yield (a) of PP hydrocracking over M2 catalyst at 

different reaction temperatures. Conversion and product yield (b) of PP hydrocracking 

over M2 catalyst under different reaction time. Reaction conditions: 2MPa H2, 30 mg 

PP, 30 mg catalyst.

Figure S12. TGA profiles of the used catalysts.
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Figure S13. TEM images of used M1 (a), M2 (b), and M3 (c). XRD patterns of fresh 

and used M1 (d), M2 (e), and M3 (f). NH3-TPD curves of fresh and used M1 (g), M2 

(h), and M3 (i).

Figure S14. N2 adsorption-desorption isotherms with pore size distribution curves of 

used catalysts.
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Table S1. Comparison of polyolefins upcycling activity of M1 catalyst and other 

reported catalysts. 

Catalyst polyolefin
Temperature

(℃)

Pressure

(MPa)

Time

(h)

Liquid Yield

(%)
Refs.

5Ru/H-β PP 215 3 16 67 [1]

1Pt/Al-MCM-48 LDPE 300 4 4 85.9(C9-C15) [2]

Ni/SiO2 LDPE 280 3 4 81.1 [3]

5Ru/C PP 250 4 14 36 [4]

Pt/HY LDPE 300 3 2 32.8 [5]

Pt/C LDPE 300 1.5 24 20 (C5-C20) [6]

Al-MCM-41 PP 220 2 12 70.2
This

work
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