Supplementary data

The crystallite size is an important parameter as the sizes of the crystals determine whether the
material is soft (small crystallites) or brittle. Crystallite size determined via XRD corresponds to
the volume of material for the respective diffraction peak which corresponds to the grain size or
thickness of nanoplastic.
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Position [°26] (Copper (Cu))

Quantficaion | Anchor Scan Data | Smart Batches | PDF Analyis | Disances and Angles | Pattem List Pesk st |Scanlist| Srucure Pt

Mo, | Pos, 28] | d-spacing .| Height [c..|FWHM Left .. | F.. Shaw, |S.. | Integral Breadt.. | Area [cts™28] h |k |1 | M. Backar.[cts) | 5t.| Crystallite Size only [&] | Micro Strain onl... | Crystallite Size [&] | Micro Strain (%]
1 717635 ! ; 047951 1758.34 In..,
2| 209054 4,24586 135.59 03454 0,600 0.34070 46,19 197469/ In.., 268 0.79175 197 0.79166
3| 266534 334182 551.76 0.3326 0.600/ 0.32809 181.02 1362.97|In... 282 0.59312 -1220 0.59306
4| 294687 3.02865 225.95 0.3326 0,600/ 0.32809 7413 924.80|In... 284 0.53431 -1231 0.53425
5 365444 245654 89.37 0.2814 0.600/ 0.27761 2481 588.61In... 34 0.35744 -1258 0.35740
6 39.5223 227832 5337 02814 0,600 027761 14,82 553.37In... 347 0.32851 -1270 032848
7| 501945 181607 56,27 03070 0,600 030285 17.04 413.07|In.., 329 0.27595 -1308 0.27592
& 60734 152369 2716 04093 0,600 040380 1097 299,95/In... 257 0.29685 1341 0.29681
9 682931 137232 28.87 03454 0.600 034070 984 25745/In.., 318 0.21499 -1360 021497

Figure S1: PET-W sample crystallite size determination by XRD HighScore Plus software
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Position [*20] (Copper (Cu))

Peak List
Quantification | Anchor Scan Data | Smart Batches | PDF Analysis | Distances and Angles | Pattem List | Peak List X |Scan List| Structure Plot
No.|Pos, [26] | d-spating ... |Height [c..| FWHM Left .. FWHM Rig.. |Sha.. |Shape Ri.|Integral Breadt.. Area[ds*28|h |k || |Multipli.. Backgrjets] Status Crystallite Size only [A] | Micro Strain onl.. | Crystallite Size [4] | Micro Strain 24

1 938023 1 0.17666 274005 Indl., 0.86972

2| 266303  3.34466 9181 0.2047 0.600 0.20190 1854 833.01|Indl.., 473 035364, 1219 035360
3| 285998 311865 912 02558 0.600 0.25237 2501 71327 Indl.., n 041541 1227 041537
4 316680  282307| 15382 0.2047 0.600 0.20190 31.06 59453 Indl.. 413 029525 -1239 029521
5 394924 227997 3.5 0.2814 0.600 0.27761 9.86 468,72 Indl.., M7 032878 1270 032875/
b 455098 199152 4.1 0.2814 0.600 0.27761 1252 404,02 Indl.., 354 028133 <1292 028130

Figure S2: PS-P sample crystallite size determination by XRD HighScore Plus software
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Quantification | Anchor Scan Data | Smart Batches | POF Analysis | Distances and Angles | Pattern List | Pesk List X |Scan List| Structure Plot.
No,|Pos, ['28] | d-spacing .. |Height [c.. FWHM Left ... | FWWHM Rig... Sha.. |Shape Ri..|Integral Breadt... Area [cts**26] | | Multipli...| Backgr,[cts] | Status| Crystallite Size only [&] | Micro Strain onl... | Crystallite Size [&] | Micro Strain 6]

1) 123504 716009 33695 04221 0.600 041642 140.31 3976.76(Indl... 216 165913 1164 1.658%4
2 208695 42507 0.2303 0.22714 319637 Indl... 0.51669 197

3| 215509 412011 692505 05373 0,600 052998 367017 310055Indl... 1M 1.20645 1193 120632
4 230773 3.85094 993.38 0.2558 0.600 0.25237 250.70 2885.90/Indl... 369, 052217 -1205/ 052211
5 240215 370166 179577 05373 0,600 052998 951,73 2753.11|Indl.. 172 107928 1209 107916
6 266644 334046 343453 03582 0,600 035332 123116 238144/ Indl.. 261 064018 -1220 0.64009
7| 279931 318485 11506 0.2558 0,600 0.25237 29,04 2194.59|Indl.., 373 042785 -1225 042780
8| 294737 3028140 172534 03326 0,600 0.32809 566.06 2054.76|Indl.., 28 0,53421 1231 0.53415
9 317035 232007 366374 0.3454 0.600 0.34070 1248.25 1397.65/Indl... 274 0.51464 1239 0.51459
10| 349504| 256516 26738 04221 0,600 041642 11,34 175517 (Indl... 225/ 0.57063 1252 0.57056
11| 360323 249058 41827 0.2814 0,600 0.27761 116,12 1724.28/Indl... 43 0.36283 -125 0.36284
12| 365798 245455 42274 0.2942 0.600 0.29023 122,69 170866/ Incl... 328 037415/ 1258 037411
13| 394042) 227987 51211 03198 0,600 0.31547 161,55 1625.47Indl... 3 0.37585 1270 0.37581
14 4581 200097 38416 03326 0,600 0.32809 119.48 1518.76(Indl... 2095/ 0.35464 -1284 0.35460
15 445601 203173 39879 0396 0,600 039118 156.00 1480.88Indl... 247 041123 -1288 041118
16 454519 199392 5507 03198 0,600 031547 173.59 1435.43Indl... 310 0.32209 1292 0.32206
17| 476158 190823 27654 03070 0.600 0.30285 875 1393.66(Indl... 326 0.29299 -1299 0.29295
15 48,6002 187186 24746 03326 0,600 0.32809 81,19 1365.56(Indl... 30 031118 1303 031114
19| 50,1750 181673 28110 03193 0,600 031547 88,68 1321.52(Indl... 316 0.28809 -1308 0.28306
200 549221 1.67040 13881 0.3070 0.600 030285 42,04 121340 Indl... 336 0.243601 1324 0.24857
21| 66242 140975 36467 03326 0,600 0.32809 119.64 1030.77(Indl... 328 0.21497 -1355 0.214%4

Figure S3: HDPE-M sample crystallite size determination by XRD HighScore Plus software
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Peak List
Quantificetion | Anchor Scan Data  SmertBatches | POF Anlysis Distances and Angls | Patter List| Peak Lt X |Scanlist. Struchure Plot|

No.|Pos, [28] |d-spacing ... Heiaht[c..| FWHM Left .. FWHM Rig.. Sha.. |Shape Ri.. Inteqral Breact.. Area [cts*26) h |k |1 Multipl.. Backgr.[cts]| Status| Crystallite Size only [&]| Micro Strain onl... | Crystallite Size [4]  Micro Strain B8]

1 719514 3 03838 0.37836 129088 Indl.
2| 13782 641872 31H 03710 0,600 0.365% 12857 124330 Indl.. 1 130039 -1169 130024
3| WmE) Rl 324 04133 0600 046689 15054 121185 Indl., 193 155671 1173 153634
4 166330] 5360 3115 03070 0500 0.30285 1.8 115257 Indl.. 302 0.88362 1180 088352
5 207763 42M%|  26904 02558 0.600 025237 68.05 538.94 Incl. 368, 058137 -11% 0.58131
6 26554 335380 126981 0842 0,600 029023 36854 62196 Indl.. 30 052386, 1219 0.52380
7| 83 1m0 0.2814 0600 027761 10875 546,85 Indl.. 33 045090 1230 043085,
8 316478 282491 14476 02558 0600 025237 353 498,29 Incl. 376, 0.37636, 123 037632
9| 347657 257836 504 06140 0500 040570 3038 458,14 Indl.. 15 083978 1251 083969
10 364823 246089 10164 02558 0.600 025237 2565 442,48 Incl.. 380 032370 -1238 0.32366)
) 39407 228301 11961 0.2558 0,600 025237 3019 415,83 Indl. 3B 0.29795) -1268 029791
12 424089 212982 4609 02558 0,600 025237 116 401,99 Incl. 38 0.274%9 -1280 0.274%
3 48515 181482 5940 0842 0600 029023 1724 3117 Indl.. # 027434 -1303 027431
WS040 1814 83 02558 0600 025237 24 30832 Indl.. 3 0.22812 -1308 0.22809
15) 952961 165999 3T 0.2430 0.600 023975 .88 283,57 Incl. 41 0.19253 1355 0.19251
16 574145 160367 2940 02558 0,600 025237 T4 21054 Indl. 43 0.19451 31 0.15445
7] 599040 154284 5047 02842 0,600 029023 1476 26010 Indl. 360 0.21429 133 021427
8 631000 13754 640 0.2686 0600 0.264%9 1715 22408 Incl. 41 0.16365) -1359 018563/

Figure S4: PP-C sample crystallite size determination by XRD HighScore Plus software
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Peak List
Quantification | Anchor Sean Data | Smart Batches | PDF Analysis| Distances and Angles | Patiern List | Pezk List X | Scan List | Structure Plot |

No.|Pos, 28] | d-spacing .. | Height [c.. | FWHM Left ... FWHM Rig... | Sha.. |Shape Ri..| Integral Breadt.. Arza [cts26]|h |k |1 Multipli.. |Backgr[cts] Status| Crystallite Size only [A]| Micro Strain anl... | Crystallite Size [&] | Micro Strain (4]

1 19.532 340.65 0.6140 0.60570 206.33 276797 Indl... 9 152709

2] 20.7989 426737 111339 0.0768 0.600 0.07571 84.30 261087 Indl... 2185 0.09711 1197 0.09770
3 214610 4.13337| 134063 04605 0.600 045427 609.01 252625 Indl... 200 1.03482 1199, 1.03470
4| 23.0226 385096  1346.00 0.1279 0.600 0.12619 23294 233499 Indl... 826 0.23332 -1205. 0.23379
5 23991 3.70568 30053 04093 0.600 040380 121.35 221435 Indl... 226 0.51893 -1209 0.81684
6 265706 335204  2464.97 0.1023 0.600 0.10095 248.84 194911 Incl... 1152 0.14567 -1219. 0.14365
7 21331 3.26024| 103243 0.1151 0.600 0.11357 117.25 190776 Incl... 962 0.16956 -1222. 0.16954
8| 29.3766 303793 19451.52 0.1663 0.600 0.16404 3190.88 179695 Incl... 803 0.25223 -1230 0.25220
9|  30.8583 2.89535) 47409 0.1535 0.600 0.15142 71,79 171660 Incl. 665 0.21785 -1236) 0.21783
10| 31,6366 2.32588| 10124.71 0.1248 0.600 0.16640 1684.75 167440 Incl... 1089 0.12973 2543 0.00123
1) 31741 2.81673)  4894.50 0.0468 0.600 0.06240 30542 1666.68 Incl.. 25088 0.00485 2804 -0.08254
12| 359176 249827) 1629.23 0.1716 0.600 0.22380 37278 149262 Incl... 596 0.20953 1198 0.13569
13 383714 228610 237072 0.1716 0.600 0.22880 54242 1399.73 Incl.. 602 0.18985 1210 0.12294
14 431184 209627) 205642 0.0780 0.600 0.10400 213.87 1282.35Indl... 30010 0.00349 -18206 0.03533
15| 453818 199684  6067.90 0.0780 0.600 0.10400 631.06 1220.60 Incl.. 30252 0.00330 17945 -0.03358
16| 45.5115 199145 3231.84 0.0780 0.600 0.10400 33611 1217.05Indl... 30341 0.00329 -17970 -0.03350
17| 4710715 1.92%02 682.28 0.2184 0.600 0.29120 198,68 117435 Incl.. 434 0.22245 813 0.13756
18| 474754 191355 2237.03 0.1404 0.600 0.18720 418,77 1163.30Incl... 388 010778 1945 0.07336
19| 484753 187639 205236 0.1404 0.600 0.18720 384,20 113593 |Incl.. 892 0.10516 1956 0.07159
20 43,6060 187165 1664.22 0.0936 0.600 0.12480 207.70 1132.36Incl... 4763 0.01970 11871 0.01425
21 501078 181901 102,84 0.3744 0.600 049920 3134 109125 Incl.. 223 040804 38 0.23439
22| 538309 170166 13516 0.2436 0.600 0.33280 44,98, 1007.36 Incl... 374 0.22766 682/ 0.13794
23| 564283 162934 1158.33 0.1092 0.600 0.14560 168,68 950,35 Incl.. 1837 0.04433 4797 0.03270
24| 565674 1.62566)  904.39 0.0780 0.600 0.10400 94.06 947.49 Indl... 31773 0.00256 -15062 -0.02786
23| 57.3862 1.60440 637,61 0.1872 0.600 0.24960 16414 930,59 Incl.. El 0.14039 1124 0.0898
26| 606597 152541 411.58 0.1872 0.600 0.24560 10273 874,53 Indl... 584 0.13070 1151 0.08365
27| 614005 150877 27136 0.1872 0.600 0.24960 67.73 864,96 Incl... 587 0.12862 1158 0.08236
28| 630993 147218 105,34 0.3744 0.600 045920 52.58 843.00/Incl... 238 0.308%6 408 0.17608
29| 646187 144118 37421 0.2134 0.600 0.26120 108.97 823.36/Incl... 478 0.15076 906 0.09389
30|  65.6401 142121 2 0.3744 0.600 045920 13838 810.15Incl... 242 0.29364 416 0.16943
31| 661785 141005 43036 0.0936 0.600 0.12480 37 803.19 Incl... 13591 0.00452 22161 -0.00838

Figure S5: PEMA-5 sample crystallite size determination by XRD HighScore Plus software.



