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Table S1. Pt loading, textual properties, and Si/Al ratio of selected catalysts.

a, Pt loading was determined by ICP-OES.

b, surface area was determined by N2-physisorption using BET method.

c, pore volume was determined by N2-physisorption using BJH adsorption method.

Catalyst Pt loading a / wt% Surface area b
/ m2∙g-1 Pore volume c / cm3∙g-1 Si/Al

0.05Pt/USY-CI 0.061 n.a. n.a. n.a.

0.5Pt/USY-CI 0.38 n.a. n.a. n.a.

1Pt/USY-CI 0.80 n.a. n.a. n.a.

MOR n.a. 250 n.a. 50

Beta n.a. 650 n.a. 72

ZSM-5 n.a. 340 n.a. 72

NaY n.a. 650 0.3 10

HY n.a. 503 0.086 20.5
0.1Pt/USY-CI -

recycled 0.085 538 0.21 22



Figure S1. N2-physisorption A) isotherms and B) pore size distribution of pristine USY, 0.1Pt/USY by different 

loading methods and 1Pt/A.



Table S2. NH3-TPD results of total, strong and weak acidity of different catalysts. 

a. Acidity corresponding to the high temperature desorption peak.

b. Acidity corresponding to the low temperature desorption peak.

Catalyst Total acidity / mmol∙g-1 Strong acidity / mmol∙g-1 a Weak acidity / mmol∙g-1 b

0.1Pt/USY-IE 0.41 0.27 (65%) 0.14 (35%)

0.1Pt/USY-IWI 0.35 0.23 (65%) 0.12 (35%)

1Pt/USY-CI 0.37 0.23 (62%) 0.14 (38%)

pristine USY 0.38 0.26 (68%) 0.12 (32%)

γ- Al2O3 0.003 0.002(67%) 0.001(33%)

0.1Pt/USY-CI -recycled 0.23 0.16 (68%) 0.07 (32%)



Figure S2. Hydrocracking of PE at different temperature and H2 pressure over 0.1Pt/USY-CI. Reaction conditions: 

A) PE, 4.0 g, catalyst, 0.2 g, 3 MPa H2, 3 h; B) PE, 4.0 g, catalyst, 0.2 g, 280 oC, 3 h.



Figure S3. Hydrocracking of PE over 1wt% Pt on different supports. Reaction conditions: PE, 4.0 g, catalyst, 

0.2 g, 280 oC, 3 MPa H2, 3 h.



Figure S4. Hydrocracking of PE over Pt/USY catalysts with different Pt loading. Reaction conditions: A) PE, 4.0 

g, catalyst, 0.2 g, 280 oC, 3 MPa H2, 3 h; B) PE, 4.0 g, catalyst, from 0.4 g to 0.02 g to keep Pt usage at 0.2 mg, 280 
oC, 3 MPa H2, 3 h.



Figure S5. Hydrocracking of PE over Pt/USY and 1Pt/A + USY catalysts with different Pt loading. A) xPt/USY-IE, 

B) xPt/USY-IWI, C) 1Pt/A + USY. Reaction conditions: PE, 4.0 g, catalyst, 0.2 g (for A and B) or 1Pt/A + USY, 

0.02 + 0.2g (for C), 280 oC, 3 MPa H2, 3 h.



Figure S6. Hydrocracking of PE over Pt on γ-Al2O3 with different loading. Reaction conditions: PE, 4.0 g, 280 oC, 

3 MPa H2, 3 h, for 0.1Pt/A + USY the catalyst weight is 0.2 g + 0.2 g, for 1Pt/A + USY the catalyst weight is 0.02 

g + 0.2 g. 



Table S3. Conversion rate of various alkanes and PE over different Pt-USY catalysts

Reaction conditions: n-alkane or PE, 4.0 g, catalyst, 0.2 g (for 0.1Pt/USY-IE, 0.1Pt/USY-IWI, 0.1Pt/USY-CI) or 

1Pt/A + USY, 0.02 + 0.2 g, 240 oC for n-alkane, 280 oC for PE, 3 MPa H2, 3 h.

Conversion rate / greactant ∙gPt
-1∙h-1

Reactant
0.1Pt/USY-IE 0.1Pt/USY-IWI 0.1Pt/USY-CI 1Pt/A+USY

C6 1033 905 854 843
C8 3353 2098 2069 2313

C12 3820 3242 3840 3486

C16 4160 4000 5542 5254

C24 3687 3774 6646 6196

PE 1953 1859 4333 2487



Figure S7. Typical gas and liquid products analyzed by GC-FID. A) Hydrocracking of C24 over 0.1Pt/USY-CI; 

B) hydrocracking of PE over 0.5Pt/USY-CI. Reaction conditions: C24 or PE, 4.0 g, catalyst, 0.2 g, 240 oC for C24 

and 280 oC for PE, 3 MPa H2, 3 h. Cyclohexane or dichloromethane was used as solvent and 1,3,5-Tri-tert-

butylbenzene was used as internal standard. 



Figure S8. Molecular dynamics diameters of different n-alkanes based on calculation.



Figure S9. Hydrocracking different n-alkanes over Pt-USY catalysts with various metal-acid proximity. Reaction 

conditions: n-alkanes, 4.0 g, catalyst, 0.2 g (for 0.1Pt/USY-IE, 0.1Pt/USY-IWI, 0.1Pt/USY-CI) or 1Pt/A + USY, 0.02 

+ 0.2 g, 240 oC, 3 MPa H2, 3 h.



Figure S10. Molecular weight distributions of different polyolefins determined by HT-GPC.



Figure S11. Time course of the PE conversion over Pt-USY catalysts with different metal-acid proximity. Reaction 

conditions: PE, 4.0 g, catalyst, 0.2 g (for A, B) or 1Pt/A + USY, 0.02 + 0.2 g (for C), 280 oC, 3 MPa H2.



Table S4. Comparison of the formation rate of soluble liquid products of various catalysts for hydrocracking and 

hydrogenolysis of polyolefins.

a Selectivity to soluble liquid products (C5-C45).
b Formation rate of liquid fuels = m (polyolefins) * liquid yield * conversion / (m (metal loading) * t). 
c The reaction was conducted under Ar.
d The reaction was conducted under He with 5 vol% N2 as internal standard. 

Entry Catalyst Substrate Temp. 
/ oC

P. of H2 
/ MPa

Time 
/ h

Conv. 
/ %

Sel.a / 
%

rate / 
gliquid · 

gmetal
-1 · h-1

Ref.

1 0.1Pt/USY-CI PE 280 3 1 31.7 92.7 6122 This 
work

2 0.1Pt/USY-CI PE 280 3 3 62.4 92.4 4004 This 
work

3 0.1Pt/USY-CI PE 280 3 6 80.2 89.8 2500 This 
work

4 0.1Pt/USY-CI PE 260 3 3 50.8 93.4 3294 This 
work

5 0.1Pt/USY-CI PE 240 3 3 36.3 96.0 2420 This 
work

6 0.1Pt/USY-CI PP 280 3 3 79.8 91.1 5048 This 
work

7 Pt/2D-WO3 HDPE 250 3 1 88.0 83.4 3884 1

8 Pt/WO3/ZrO2+
HY LDPE 250 3 2 94.0 93.0 1748 2

9 Pt/AC PP 300 1.5 24 100.0 100.0 8.3 3

10 Pt/SrTiO3 PE 300 1.17 24 100.0 91.0 1.9 4

11 Pt-WZr LDPE 250 3 3 55.0 100.0 366.7 5

12 Pt/Al2O3 PE 280 0 c 6 72.0 90.2 4.3 6

13 Pt@S-1 + 
Beta LDPE 250 3 2 99.5 89.9 2983 7

14 Pt@S-1 + 
Beta LDPE 250 3 0.5 84.5 64.3 7245 7

15 Ru/FAU PP 215 3 16 100.0 91.0 15.9 8

16 Ru/C PE 200 3 16 100.0 50.0 17.5 9

17 Ru/TiO2 PP 250 3 6 70.0 71.0 33.3 10

18 Ru/ZrO2 LDPE 240 6 2 64.0 84.0 182.8 11

19 Ru-WZr LDPE 250 5 2 73.0 82.6 241.2 12

20 Ru/CeO2 LDPE 240 6 5 76.0 90.0 93.0 13

21 Ru/HZSM-5 HDPE 280 2 d 2 55.0 41.4 15.4 14

22 Ni/SiO2 LDPE 280 3 4 93.0 81.0 18.8 15



Figure S12. Reusability test of 0.1Pt/USY-CI catalyst. A) Catalytic performance and B) product distribution over 

run times. Reaction conditions: PE, 4.0 g, catalyst (1Pt/USY-CI), 0.4 g, 280 oC, 3 MPa H2, 6 h.



Figure S13. X-Ray diffraction patterns of fresh 0.1Pt/USY-CI and 0.1Pt/USY-CI-recycled. 



Figure S14. N2-physisorption A) isotherms and B) pore size distribution of 0.1Pt/USY-CI and 0.1Pt/USY-CI-

recycled.
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