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Table. S1. Product yields under different experimental conditions.

Solid  products

Liquid products

Gas (wt%) Wax (wt%)
(Wt%) (Wt%)

CAS 1821  +2.17 3200 +£1.49 4980 +£1.69 -

3Fe/CAS 19.53  +1.37 33.00 +1.82 4748 +1.77 -

SFe/CAS 8.35 +1.23 3500 +£1.01 56.65 +0.59 -

7Fe/CAS 4.29 +0.46  33.00 +1.28 6271 175 -

10Fe/CAS 597 +0.59  38.00 +1.07 56.03 155 -

LDPE 10.07 +1.66 3402 £1.19 5591 +0.80 -

3M/LDPE 8.12 +1.33  41.00 +1.56 50.88 +1.52 -

SM/LDPE 11.90  +1.83  41.00 +1.37 47.10 +091 -

7M/LDPE 8.46 +1.21 3900 £1.70 5254 £1.72 -

10M/LDPE 10.15  +097 38.00 +1.58 51.85 £1.76 -

I 1054  +2.10 5200 +1.62 3746 +0.97

I 11.88  +1.29 46.00 +1.25 42.12  «1.11 -

I 0.00 42.00 +1.15 58.00 +1.25 -

v 0.00 46.00 +1.29  54.00 +1.20 -

\Y% 6.76 +0.57 41.00 +1.34 5224 175 -

VI (Segmented co-pyrolysis) 7.25 +2.22  39.00 £1.77 51.75 +2.67 2.00 +0.43
Traditional mixed co- 15.11  +2.01 4129 +1.14 27.12 +383 1649  +3.05

pyrolysis




Table. S2. Relative content of the main component types of the liquid products under different experimental conditions.

Ketones Acids Phenols Furans Toluene Xylene Alkylbenzene MAHSs Olefins Alkanes PAHs
(Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%)

CAS 5.65+0.42 14.58+0.86 37.86+3.50 33.06+1.73 0.27+0.10  0.08+0.02  0.92+0.19 1.08+0.25  0.16+0.05  1.66+0.61  0.27+0.16
3Fe/CAS 5.04+0.18 5.17+1.09  28.34+1.99 40.88+2.15 0.87£0.20  0.72+0.17  2.47+0.35 2.4740.19  3.43+0.42 3.30+0.45 0.00
5Fe/CAS 6.43+0.98 3.66+1.10  33.82+0.35 42.38+2.12 0.80+0.42  1.02+0.27  2.03+1.09 2.03+0.40  2.75+0.13  2.62+0.44  0.00
7Fe/CAS 3.96+0.39 9.67+1.54  16.29+1.37 61.08+2.96 0.28+0.13  0.48+0.13  1.52+0.38 1.64+0.36  2.44+0.35  1.7240.53  0.49+0.30
10Fe/CAS 5.16+2.08 11.10+1.40 27.97+1.61 45.42+1.37 1.10+0.38  2.47+0.25  5.25+0.59 5.36+£0.49  2.13+0.31  1.1840.22  0.43+0.14
LDPE 5.73£0.45 7.73+0.48  37.86+1.32 13.56+1.45 3.23+0.19  8.80+0.75  19.80+1.86 20.70+£1.57 4.60+0.55 5.43+0.42 1.74+0.14
3M/LDPE 0.30+0.12 0.00 6.77+0.61  1.60+0.24 10.27+0.85 21.57£2.79 61.18+3.49 67.09¢1.78 11.71£1.12 2.86+0.55  7.20+0.24
SM/LDPE 0.00 0.00 7.73£0.67  1.03£0.25 11.00£1.02 23.89+1.89 66.62+2.88 72.75¢1.32 8.57£1.59  0.00 8.93+0.51
7M/LDPE 0.00 0.00 8.81+0.65  1.58+0.23 9.91+£0.85  22.86+1.68 61.59+1.99 67.11£2.59 13.58+£1.14 1.05+£0.36  6.04+0.36
10M/LDPE 0.30+0.08 0.00 9.64+0.65  1.92+0.30 8.61+1.85  19.83+2.47 57.26+1.28 64.02+1.64 15.62+1.36 0.41+0.26 6.47+0.38
I 2.25+0.15 4.07+0.23  36.82+0.78 53.10 =+1.67 0.04+0.03  0.04+0.01  0.08+0.01 0.46+0.16  0.10+£0.10  0.23+0.11  0.71%0.30
I 3.96+0.39 9.67+1.54  16.29+1.37 61.08 +£2.96 0.28+0.13  0.48+0.13  1.52+0.38 1.64+0.36  2.44+0.35  1.7240.53  0.49+0.30
11 0.00 0.00 0.00 0.00 0.00 0.50+0.23  1.93+0.63 1.93+0.63  75.61+4.77 19.88+4.06 0.00

v 0.00 0.00 0.00 0.00 19.72+0.62 41.73£1.47 94.08+2.10 94.99+2.42  0.00 0.00 5.01+0.45
v 0.00 0.00 2.14+0.60  3.18+0.94 5.43+0.40  15.84+1.60 51.08+2.04 55.80+£1.93 13.31£0.75 13.89+1.25 4.17+0.79
VI (Segmented co- 0.20+0.20 0.00 0.26+0.12  2.63+0.85 11.52+1.29 27.15+£3.84 68.39+6.37 72.0144.54 11.25£3.56 2.35+1.09  8.83+1.87
pyrolysis)

Traditional mixed co-  0.00 0.00 1.07+£0.32  3.66+0.24 490+0.15  18.42+1.78 53.67+2.28 58.48+2.21 8.83+0.84  14.77£2.15 7.26+3.21

pyrolysis




Table. S3. Carbon number distribution of liquid products under different experimental conditions (Unit: wt%).

VI Traditional
3Fe/ 5Fe/ 7Fe/  10Fe/ 3M/ SM/ ™/ 10M/
CAS CAS CAS CAS CAS LDPE LDPE  LDPE LDPE LDPE II I v A% (Segmented mixed co-
co-pyrolysis)  pyrolysis
Cs 2352 3418 34.44 4934 3816 1254 134 1.03 1.17 1.19 35.55 4934 0.00 0.00 1.76 1.02 2.47
Cé6 19.08 19.18 21.62 17.36 21.09 1140 3.34 3.43 2.53 2.36 19.84 17.36 147 0.91 2.00 1.89 1.72
Cc7 20.65 11.63 9.12 439 892 13.77  17.50 16.29 1630 14.67 7.08 4.39 4.86 19.72  10.01  16.81 6.27
C8 8.83 474 542 228 390 19.93 3437 3488  36.24 34.02 8.16 2.28 10.84 4786 2559  36.65 24.49
C9 3.93 142 189 1.08 191 9.22 19.37 20.82 21.06 21.58  3.68 1.08 14.75 2213  21.03  20.29 20.72
C10 2.25 777 1046 755  6.76 10.27  12.38 13.17 13,51 1463 1136 7.55 2049  6.26 12.11  8.26 11.71
Cl11 0.69 147 625 121 428 432 7.35 7.41 6.87 7.35 7.16 1.21 9.74 3.12 7.57 4.95 8.87
C12 1.00 528 151 096 048 1.00 2.57 2.20 1.71 2.65 0.12 0.96 10.22  0.00 3.11 3.00 4.42
C13 0.15 0.11 096 027 038 0.45 0.32 0.77 0.34 1.09 0.00 0.27 7.41 0.00 1.67 0.56 1.71
Cl4 0.71 0.68 1.30 0.77 0.08 0.89 0.26 0.00 0.00 0.00 0.59 0.77 2.07 0.00 2.13 0.00 2.65
C15 0.00 083 075 0.15 0.00 1.14 0.22 0.00 0.00 0.00 0.67 0.15 2.38 0.00 1.61 0.06 2.16
Cl16 0.00 099 052 060 041 0.84 0.33 0.00 0.28 0.00 0.10 0.60 1.05 0.00 1.30 0.00 1.37
Cl17 0.45 134 0.74 047 0.00 0.49 0.19 0.00 0.00 0.07 0.00 0.47 5.13 0.00 1.63 0.33 2.08
C18 0.00 245 036 034 0.11 0.48 0.30 0.00 0.00 0.31 0.00 0.34 1.24 0.00 0.95 0.08 1.08
C19 0.00 051 056 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.10 0.00 0.93 0.00 2.16 0.00 2.84
C20 0.10 201 043 0.14 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.14 4.34 0.00 1.61 4.65 1.21
C21 0.30 0.09 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.90 0.49 1.15




Table. S4. Carbon number distribution of aliphatic hydrocarbons in liquid products under different experimental conditions. (Unit: wt%).

Vi Traditional mixed
LDPE 3M/LDPE  SM/LDPE 7M/LDPE 10M/LDPE I I I v v (Segmented )
co-pyrolysis) co-pyrolysis
Cs 12.54 1.34 1.03 1.17 1.19 35.55 49.34 0.00 0.00 1.76 1.02 2.47
C6 11.40 3.34 3.43 2.53 2.36 19.84 17.36 1.47 0.91 2.00 1.89 1.72
Cc7 13.77 17.50 16.29 16.30 14.67 7.08 4.39 4.86 19.72 10.01 16.81 6.27
C8 19.93 34.37 34.88 36.24 34.02 8.16 2.28 10.84 47.86 25.59 36.65 24.49
C9 9.22 19.37 20.82 21.06 21.58 3.68 1.08 14.75 22.13 21.03 20.29 20.72
C10 10.27 12.38 13.17 13.51 14.63 11.36 7.55 20.49 6.26 12.11 8.26 11.71
Cl11 4.32 7.35 7.41 6.87 7.35 7.16 1.21 9.74 3.12 7.57 4.95 8.87
Cl2 1.00 2.57 2.20 1.71 2.65 0.12 0.96 10.22 0.00 3.11 3.00 4.42
C13 0.45 0.32 0.77 0.34 1.09 0.00 0.27 7.41 0.00 1.67 0.56 1.71
Cl4 0.89 0.26 0.00 0.00 0.00 0.59 0.77 2.07 0.00 2.13 0.00 2.65
C15 1.14 0.22 0.00 0.00 0.00 0.67 0.15 2.38 0.00 1.61 0.06 2.16
Cl16 0.84 0.33 0.00 0.28 0.00 0.10 0.60 1.05 0.00 1.30 0.00 1.37
Cl17 0.49 0.19 0.00 0.00 0.07 0.00 0.47 5.13 0.00 1.63 0.33 2.08
Ci18 0.48 0.30 0.00 0.00 0.31 0.00 0.34 1.24 0.00 0.95 0.08 1.08
C19 0.27 0.00 0.00 0.00 0.00 0.10 0.00 0.93 0.00 2.16 0.00 2.84
C20 0.40 0.00 0.00 0.00 0.00 0.00 0.14 4.34 0.00 1.61 4.65 1.21
C21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.90 0.49 1.15




Table. S5. Main compounds identified in liquid products. (Unit: wt%).

VI Traditional
3Fe/ 5Fe/ 7Fe/  10Fe/ 3M/ SM/ ™/ 10M/
Compounds CAS CAS CAS CAS CAS LDPE LDPE LDPE LDPE LDPE 11 1T v \% (Segmented mixed co-
co-pyrolysis)  pyrolysis
Furfural 10.62 2628 2643 4537 2974 529 1.04 1.03 1.17 1.19 30.89 4537 0.00 0.00 1.69 0.80 2.47
Benzene, 1,3-dimethyl- 0.00 0.00 0.00 048  0.00 5.17 18.51 20.02 19.51 16.76 0.00 048 0.00 451 1326 24.16 15.86
Toluene 027 0.87 080 028 1.10 3.23 10.27 11.00 991 8.61 0.04 028 000 19.72 543 11.52 4.90
2- 646 7.61 686 793 632 2.21 0.00 0.00 0.00 0.00 910 793 000 0.00 056 0.00 0.62
Furancarboxaldehyde,
5-methyl-
Acetic acid 1344 295 270 824 833 6.26 0.00 0.00 0.00 0.00 339 824 0.00 0.00 0.00 0.00 0.00
Phenol 7.67 779 731 299  9.24 3.04 0.00 0.00 0.45 0.50 1.57 299 000 0.00 0.00 0.00 0.65
Ethylbenzene 0.00 0.00 0.00 0.00 0.00 1.33 4.26 5.13 4.25 3.75 0.00 0.00 0.00 6.13 3.07 414 2.78
Guaiacol 891 335 246 149 196 3.67 0.95 1.11 1.10 1.14 258 149 000 0.00 027 0.11 0.27
2-Propanone, 1-(4- 0.77 2.00 558 299 475 2.46 0.00 0.00 0.00 0.00 564 299 0.00 000 045 0.16 0.00
hydroxy-3-
methoxyphenyl)-
Benzene, 1-ethyl-2- 0.00 0.00 0.00 0.00 0.00 2.68 3.85 7.47 3.08 2.77 0.00 0.00 000 0.00 6.14 0.00 0.00
methyl-
Naphthalene, 2-methyl- 0.00  0.00 0.00 0.00 0.00 0.00 3.62 4.55 3.25 2.99 0.00 0.00 0.00 312 216 215 3.19
Benzene, 1,2,4- 0.00 0.00 000 026 0.00 0.60 2.60 3.08 3.45 3.85 0.00 026 000 0.00 386 0.00 4.23

trimethyl-



Furan, 3-methyl-
Phenol, 2,6-dimethoxy-
Naphthalene
2,4-Dimethylfuran
HMF

1,4-
Dihydronaphthalene
Ethanone, 1-(2-
furanyl)-

Acrylic acid

Cellobiose

4.68
1.96
0.27
1.44
0.38
0.00

0.28

0.96
0.00

3.45
0.78
0.00
1.26
0.28
0.00

0.44

0.33
0.48

3.20
0.87
0.00
1.16
0.54
0.00

0.57

0.00
0.33

0.00
0.27
0.00
0.75
0.86
0.00

0.88

0.24
0.25

4.10
0.26
0.16
1.44
0.10
0.00

0.65

0.33
0.00

1.90
3.99
0.00
0.70
0.73
0.26

0.20

0.00
0.00

0.00
0.81
1.22
0.00
0.00
1.07

0.00

0.00
0.00

0.00
0.97
1.42
0.00
0.00
1.26

0.00

0.00
0.00

0.00
1.00
0.85
0.00
0.00
0.95

0.00

0.00
0.00

0.00
0.92
0.87
0.00
0.00
1.03

0.00

0.00
0.00

0.00
1.29
0.00
0.47
2.13
0.00

1.00

0.05
0.00

0.00
0.27
0.00
0.75
0.86
0.00

0.88

0.24
0.25

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
1.89
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.23
0.56
0.00
0.00
0.54

0.00

0.00
0.00

0.00
0.00
0.21
0.00
0.00
0.37

0.00

0.00
0.00

0.00
0.00
1.27
0.00
0.00
0.00

0.00

0.00
0.00




Fig. S1. Dimensioned schematic diagram of the segmented co-pyrolysis device. (1) Pyrolysis

raw material heating device; (2) Catalyst heating device; (3) Ex-situ catalyst (globosity HZSM-

5); (4) Quartz boat with CAS samples; (5) Quartz boat with LDPE samples.



