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Figure S1 (a) XRD patterns and (b)NH3-TPD profiles of SSZ-13, ZSM-5, Hβ-25, HY zeolites.
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Figure S2 Effects of loading different metals on (a) C1-C6 composition, and (b) C7-C15 composition. Effects of Ni addition on (c) C1-C6 composition, and (d) C7-C15 composition.
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Figure S3 TEM image of spent 10Ni/Hβ-25.
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Figure S4 Effect of different contact modes on the (a) product yield and (b) C1-C6 product composition. (c) Different contact modes of the catalyst and LDPE.


[bookmark: OLE_LINK1]Table S1 The integrated area and the proportion of different reduction peaks on the various catalysts.
	
	Peak Ⅰ
	Peak Ⅱ
	Peak Ⅲ
	Peak Ⅳ
	Peak Ⅴ

	2Ni/Hβ-25
	320 ℃
	1.3%
	-
	-
	427 ℃
	71.4%
	500 ℃
	13.0%
	570 ℃
	14.3%

	5Ni/Hβ-25
	319 ℃
	4.2%
	370 ℃
	36.0%
	435 ℃
	37.1%
	500 ℃
	18.5%
	570 ℃
	4.2%

	10Ni/Hβ-25
	325 ℃
	8.4%
	390 ℃
	61.5%
	458 ℃
	17.2%
	507 ℃
	7.5%
	570 ℃
	5.4%

	15Ni/Hβ-25
	350 ℃
	27.9%
	388 ℃
	47.1%
	437 ℃
	16.0%
	500 ℃
	5.2%
	580 ℃
	3.8%










Table S2 Comparison of the relevant results in previous literature and this work.
	Catalyst
	Conditions
	Product distribution
	References

	s-ZSM-5
	Feed gas of 1%H2/ 9%Ar/ 90% N2, a flow rate of 10 mL/min, 280 °C, 7 h.
	The yield of the C1-C7 is 74.6% and the selectivity of 
C3-C6 olefins is 83.9%
	[1]

	TPC-3
(s-ZSM-5@miso -SiO2)
	Feed gas of 1%H2/ 9%Ar/ 90% N2, a flow rate of 10 mL/min, 280 °C, 7 h.
	The yield of the C1-C7 is 68.2% and the selectivity of 
C3-C6 olefins is 74.3%
	[2]

	Ce/b-ZSM-5
	280 °C, 3 MPa H2, 5 h
	78.0% yields of C3-C5 alkanes
	[3]

	ZSM-5 micro-spheres
	20 mL/min N2. The temperature of first stage is 500 ℃, the second stage is plasma zone.
	13.4 mmolgas gHDPE-1
	[4]

	7%Ni/h-β
	400 °C, 0.15 MPa N2
	The share of liquid fuels is ~ 90%
	[5]

	Pt@S-1 + Hβ
	250 ℃, 3 MPa H2
	The yield of naphtha is
89.5% with 96.8% selectivity of C5-C9 hydrocarbons
	[6]

	Pt@Hie-TS-1 + Hβ
	250 ℃, 1 MPa H2
	The yield of liquid alkane is
94% with 84.8% selectivity of C5-C7 hydrocarbons
	[7]

	Hβ-25
	20 mL/min Ar, input power 35 W Discharge length 6cm, without external heating
	The yield of the C1-C6 is 76% and the gas production rate is 103.8 mmol gcat-1·h-1
	This work

	10Ni/Hβ-25
	20 mL/min Ar, input power 35 W, Discharge length 6cm, without external heating
	The yield of hydrogen is
7.87 mmol gplastic⁻¹
	This work
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