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Table S1: Compositions of solutions after polymer cracking experiments Entries 1—13.

Yield / C-mol
Entry catalyst solvent polymer | temperature / K
C1 aliphatic | C2 aliphatic | C3 aliphatic | C4 aliphatic | C5 aliphatic | C6 aliphatic | C7 aliphatic | C8 aliphatic
1 No cyclooctane| No 673 0.0000000 | 0.0000000 | 0.0000000 | 0.0000000 | 0.0000040 | 0.0000009 | 0.0003461 | 0.0002787
2 No cyclooctane| PP 673 0.0000051 | 0.0000088 | 0.0000989 | 0.0000413 | 0.0003424 | 0.0000690 | 0.0004905 | 0.0000000
3 Parent MFI cyclooctane| No 673 0.0000103 | 0.0000064 | 0.0000479 | 0.0000144 | 0.0008564 | 0.0000223 | 0.0000043 | 0.0000021
4 Parent MFI No PP 673 0.0000182 | 0.0000572 | 0.0006078 | 0.0002514 | 0.0003073 | 0.0001026 | 0.0000066 | 0.0000000
5 Parent MFI cyclooctane| PP 673 0.0000001 | 0.0000003 | 0.0000019 | 0.0000045 | 0.0005841 | 0.0000000 | 0.0000563 | 0.0005282
6 Parent MFI hexadecane | PP 673 0.0000212 | 0.0000350 | 0.0001738 | 0.0002744 | 0.0054377 | 0.0024777 | 0.0010178 | 0.0005029
7 Beta cyclooctane| PP 673 0.0000043 | 0.0000597 | 0.0005628 | 0.0001583 | 0.0089914 | 0.0246989 | 0.0146217 | 0.0025716
8 | Amorphous silica-alumina | cyclooctane | PP 673 0.0000189 | 0.0000261 | 0.0001201 | 0.0001370 | 0.0017003 | 0.0011054 | 0.0023550 | 0.0008058
9 Silica alkali-treated MFI| | cyclooctane| PP 673 0.0001435 | 0.0005811 | 0.0002027 | 0.0001587 | 0.0007827 | 0.0002602 | 0.0001966 | 0.0001724
10 Silica alkali-treated MFI| | cyclooctane| PP 693 0.0000704 | 0.0009877 | 0.0026827 | 0.0007547 | 0.0038291 | 0.0003152 | 0.0014880 | 0.0000048
11 Silica alkali-treated MFI| | cyclooctane | LLDPE 673 0.0000338 | 0.0000617 | 0.0003629 | 0.0001078 | 0.0062396 | 0.0004769 | 0.0003378 | 0.0002531
12 Silica alkali-treated MFI | cyclooctane | GPPS 673 0.0000399 | 0.0000623 | 0.0002187 | 0.0000500 | 0.0032509 | 0.0001136 | 0.0012741 | 0.0004661
13 Silica alkali-treated MF| No PP 673 0.0000456 | 0.0001804 | 0.0020112 | 0.0007248 | 0.0008467 | 0.0001453 | 0.0000000 | 0.0000000
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Figure S1: Nitrogen adsorption (solid line) / desorption (dotted line) isotherms of employed (A)
zeolite samples and (B) amorphous silica Reolosil at 77 K. The digit in (A) shows the amount of
NaOH used for the silica-alkali treatment in the unit of mol kgzeolite'. ¥a shows the amount of adsorbed
nitrogen under equilibrium for gaseous nitrogen with p of the pressure at 77 K, expressed by the

volume of gas at 101 kPa and 273 K. po shows the vapor pressure of nitrogen at 77 K (101 kPa).
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Figure S2: 2Si NMR spectra. The digit shows the amount of NaOH used for the silica-alkali treatment

in the unit of mol kgzeolite".
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Figure S3: Full width at half maximum of diffraction ascribed to MFI (0 5 1) plane (26 = 23.1°)

observed by X-ray diffraction (Figure 1).
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Figure S4: Molecular weight distribution of (A) PP, (B) LLDPE and (C) GPPS used in this study
determined by the gel permeation chromatography (GPC). For each polymer sample, the experiment
was repeated, and two curves overlapped. In each case, the repeated experiments gave almost
identical results that looked like one distribution curve. The measurements were performed using a

Tosoh HLC-8321GPC/HT chromatograph, a gel guard column HHR(30)HT (inner diameter: 7.5 mm,

Fukumasa et al. 6



length: 7.5 cm), three columns GMHHR-H(20)HT (inner diameter: 7.8 mm, length: 30 cm), and a
refractive index detector, with eluent [1,2,4-trichlorobenzene (99.5%) + 2,6-di-tert-butyl-p-cresol

(0.05%), 1.0 cm® min '] at 413 K.
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