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Figure S5 TEM images of HZ5-based catalysts showing different structural features after post-synthesis

modification
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Table S1  Brief summary of literature on the catalytic pyrolysis of polyolefins over Ga-HZSMS in

two-stage reactors

Parent Catalyst catalyst/plastic Reaction Product
. ) Feedstock ) o o Ref.
HZSM Si/Al preparation ratio conditions distribution(wt.%) *
Hz: NA
600 °C
1 25 11 wt.% PE/PP NA/0.2 mg i Cr-Cq: 111 [1]
He 30 mL/min
MAH: 76.9
Ho»: 2.0; )
600 °C This
2 11.5 3wt.% LDPE/PP 8 mg/0.4 mg . Co-Ca: 22;
He 50 mL/min work
MAH: 63
H»: 2.2;
1 wt % Ga,;
3 12.5 HDPE 035¢g/lg 500 °C C2-C4: 10; [2]
TPAOH treatment
MAH: 60
Hz: 2.2
3 wt % Ga;
4 12.5 ) LDPE 4¢/10g 500-550 °C C2-C4: 50.6 [3]
with (NH4)2HPO4
MAH: 46.2
H»z: 2.6
3wt % Ga 500-550 °C,
5 12.5 LDPE 6g/8¢g . Cr-Ca: 32 [4]
NaOH treatment, CO; 100 mL/min
MAH: 46
H2: NA
600 °C,
6 25 1 wt % Ga LDPE 8 mg/0.4 mg . Cr-C4:37; [5]
He 20 mL/min
MAH: 44
600-550 °C, Hx: 1.2
1 wt % Ga,
7 30 ) o Pp 2g/6g CH4/N2/He Co-C4:35 [6]
reduction-oxidation )
50 mL/min MAH: 39.5
H»: 4.8
7 wt.%; 550 °C,
8 12.5 LLDPE NA/7g . C-Ca: 31 [7]
NaOH treatment N2 100 mL/min
MAH: 32

*: maximum MAH value reported in related literature. Data converted to mass fractions based on reported gas/liquid/solid yields

and selectivity.

Table S2  Catalytic pyrolysis product distribution over Ga-free catalysts

HZ5 HZ5@s1 HZS5-hol HZ5-meso
Component
LDPE PP LDPE PP LDPE PP LDPE PP
H: 0.29+0.01  0.32+0.01  0.20+0.03  0.16+0.01  0.21+0.01  0.16+0.01  0.29+0.01  0.29+0.01
methane 2.41+0.04  2.05+0.12  1.16£0.08 1.30+£0.11  1.48+0.01 1.36+0.09 2.37+0.29  1.99+0.11

C2-C4 olefins 78.19+1.40 76.14+0.89 82.09+1.51 78.32+1.71 80.10+£1.66 81.89+0.52 79.11+0.41 77.94+0.67
C2-C4 alkanes 1.86+£0.07  1.89+0.67  2.23+0.26  1.40+0.23  1.70£0.02  0.94+0.06  1.83+0.34  1.80+0.22

BTX 14.36+0.49 15.85£0.00 9.55+0.44  8.84+0.77  9.93+0.02  8.44+0.57 13.29+0.35 14.27+0.47

Cot alkyl aromatics  0.27£0.06  0.33+0.00  0.26+0.01  0.22+0.12  0.44+0.06  0.36+0.07  0.23+£0.03  0.20+0.00
Cs+ aliphatics 2.44+0.19  3.89+0.19 4.98+0.41 9.74+0.25 6.82+1.70  6.61+0.22  2.81+0.19  3.46+0.31
PAHs 0.18+£0.02  0.17+£0.02  0.08+0.02  0.09+0.02  0.09+0.01  0.10+0.02  0.30+0.14  0.07+0.03

Table S3  Catalytic pyrolysis product distribution over Ga-loaded catalysts

Component Ga-HZ5 Ga-HZ5@s!1 Ga-HZ5-hol Ga-HZ5-meso
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LDPE PP LDPE PP LDPE PP LDPE PP

Ha 1.26+0.03  1.29+0.05  1.14+0.03  0.92+0.05  1.10+0.01 1.06+£0.02  1.26+0.01 1.33+0.03
methane 3.97+0.21  3.52+0.14  3.25+0.15 2.47+0.21  2.74+0.25 3.30£0.13  4.14+0.25  3.44+0.48
C1-C4 olefins 21.94+0.53 25.03£1.34 31.54+0.26 33.74+0.25 35.82+0.45 35.64+1.82 23.99+0.43 22.17+0.54
C»-C4 alkanes 0.14+0.05  0.19+£0.07  0.29+0.03  0.46+0.10  0.56+0.18  0.40+0.01  0.21£0.11  0.14+0.05
BTX 58.16+£1.43 58.44+1.08 54.15+0.66 42.64+1.06 49.91+1.17 48.13+0.04 58.27+0.17 59.76+0.52

Cot alkyl aromatics  4.29+0.10  4.04+0.27  3.47+0.07 4.17+0.21  4.16£0.67  5.46+0.00  4.02+0.70  4.78+0.65
Cs+ aliphatics 0.75£0.09  1.57+0.17  1.77+0.03  12.87+2.78 1.59+0.45 3.21+1.43  1.00£0.39  1.42+0.28
PAHs 10.48+1.09 7.33+0.06  5.47+0.04 3.80+0.88  5.15+1.17  3.94+0.36  8.90+0.39  8.17+0.13
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