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Figure S1: The three glass batch reactor systems were developed for the experiment purposes (photograph from the 1st day of the experiment).
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Figure S2: SEM image of LDPE surface was in R2 for 33 days (up). Photomicrographs and elemental analysis (“spectrum 6” area) of the sample (LDPE in R2 bioreactor with synthetic fresh water / activate sludge / 33th day); the short arrow shows silicon (Si) which is element of the shell of diatoms (Dugdale and Wilkerson, 2001).
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Figure S3: SEM images of LDPE surface was in R3 for 33 days.
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Figure S4: DR spectra of wet biofilm on LDPE from R1, R2 and R3.
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Figure S5: DR spectra of wet biofilm on PET from R1, R2 and R3.
[image: ]
Figure S6: DR spectra of dry biofilm on LDPE from R1, R2 and R3.
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Figure S7: DR spectra of dry biofilm on PET from R1, R2 and R3.



Table S1: The F(R) intensity and the wavelength (nm) for selected peaks for wet LDPE samples from R1, R2 and R3.
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Table S2: The F(R) intensity and the wavelength (nm) for selected peaks for wet PET samples from R1, R2 and R3.
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Figure S8: The graphs illustrate the occurrence frequency of peaks (wet samples).


Table S3: The F(R) intensity and the wavelength (nm) for selected peaks for dry LDPE samples from R1, R2 and R3.
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Table S4: The F(R) intensity and the wavelength (nm) for selected peaks for dry PET samples from R1, R2 and R3.
[image: ]
[image: ]
Figure S9: According to IR spectra 718, 1462, 2847 and 2915 cm−1 are the IR peaks for virgin LDPE while for IR peaks for virgin PET see Table S5.
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Figure S10:IR spectra of LDPE samples from the three bioreactors.
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Figure S11: IR spectra of PET samples from the three bioreactors.
Table S5: The main of the extra IR peaks of the LDPE sample.
	Time
(Days)
	R1
	R2
	R3

	
	cm-1
	cm-1
	cm-1

	D1
	16441
	  
	  

	D2
	16421
	  
	16311
10542

	D5
	16421
10814
	16501
15467
10362
	16381
15387
10542

	D13
	16421
10814
	16481
15447
10643
	16501
15467
10522

	D18
	16421
10814
	16421
15487
10603
	16501
15427
10502

	D33
	16441
10855
	16381
10663
	  

	D40
	 
	10663
	 

	D45
	16541
10996
	  
	  

	D50
	16648
	 
	 

	References
1. a)Albertsson et al., 1987; Fotopoulou & Karapanagioti, 2015: 1640 cm-1 (vinyl bond), b) Gajendiran et al., 2016: 1639 cm-1 (C-C=C symmetric of aromatic ring), c) Harshvardhan and Jha, 2013: 1650 cm-1 (double (vinyl) bond).
2. a) Fotopoulou & Karapanagioti, 2012: “1040 cm-1 is ester linkage”, b) Devlin et al., 2019: 1020 – 1050 cm-1 (S=O), Parthasarathi et al., 2010: 1050 cm-1.
3. Queiroz et al., 2015: 1066 cm-1 (C-O), Frost et al., 1998; Guerrero and Maier, 2018: 1066 cm-1.
4. Gajendiran et al., 2016: 1078 cm-1 (C-O stretching of ether group).
5. Kazarian and Chan, 2013: 1085 cm-1 (assigned to DNA phosphate backbone), Prasad et al., 2011: 1085 cm-1.
6. Jung et al., 2018: 1094 cm-1 C-O stretch.
7. Kovács et al., 2021:  1542 cm-1 (NH2 and NH deformations), Riaz et al., 2018: 1544 cm-1.
8. Rameshkumarr et al., 2021: 1664 cm-1 (presence of alkanes), Riaz et al., 2018: 1664 cm-1.



Table S6:The table below shows the main peaks for virgin PET.

	cm−1
	Reference

	Strong peaks
	

	1713
	Ioakeimidis et al.,2016: 
1715 cm−1 ketones (C = O)

	1244
	Ioakeimidis et al.,2016: 
1245 cm−1 ether aromatic (C-O)

	1097
	Ioakeimidis et al.,2016: 
1100 cm−1 ether aliphatic (C-O)

	724
	Ioakeimidis et al.,2016: 
730 cm−1aromatic (C-H)

	Medium peaks
	

	1407
	Mahal, 2021: 1407 cm−1 aromatic (C=C)

	1338
	Dubelley et al., 2017: 1340 cm−1 (CH2)

	1017
	Mahal, 2021: 1016 cm−1 bending mode of vibration in plane of benzene ring  (C-H)

	871
	Ioakeimidis et al.,2016: 
870 cm−1aromatic (C-H)
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image10.png
Table 1: DRS-LDPE (fresh samples)

DAYS Rl R2 R3
I FR) W(nm) FR) W(nm) FR) W(nm)
D1 0.023414 307 0.029496 361 0.036189 307

0.032184 316
D2 0.028128 310 0.089453 309 0.037895 309
0.0098936 237
D5 0.025018 233 0.030736 675 0.0070602 310
0.031645 429 0.015356 278
0.014163 311 0.0457 204

0.055414 204
D13 0.019188 222 0.20446 671 0.013697 342
0.021003 204 0.32048 434 0.072018 262
0.071015 220
DI8 0.13088 269 0.1627 677 0.013745 341
0.15814 215 0.18006 436 0.068313 204

0.062402 201
D33 0.053377 263 0.010175 670 0.010257 344
0.042375 217 0.024182 415 0.072813 262
0.054595 223
D40 0.018525 281 0.023114 673 0.023114 673
0.10545 201 0.18333 201 0.18333 201
D45 0.0093912 338 0.013642 347 0.013642 347
0.095188 266 0.076688 264 0.076688 264
0.093314 210 0.14008 210 0.14008 210
D50 0.027467 247 0.056537 675 0.056537 675
0.011409 211 0.2498 264 0.2498 264





image11.png
Table 2: DRS-PET (fresh samples)

DAY R1 R2 R3
FR) W(nm) FR) W(nm) FR) W(nm)
D1 0.21814 338 0.11666 337 0.14626 333
0.089681 264 0.036597 233
D2 0.15616 335 0.089453 309 0.25785 342
0.098801 260
0.030651 208
D5 0.18624 335 0.15084 339 0.21236 330
0.096632 256 0.069611 258 0.098847 263
0.21696 200 0.091598 205 0.17566 205
D13 0.051469 262 0.066927 305 0.15467 338
0.011484 201 0.075106 260 0.06048 264
0.014036 204 0.020861 207
DI8 0.13823 259 0.012957 272 0.032232 73
0.15069 204 0.052283 204 0.073965 213
D33 0.020042 228 0.1752 307 0.13414 670
0.023794 201 0.19013 265 0.16962 441
0.085563 214 0.041693 301
0.04853 263
0.018507 203
D40 0.024827 320 0.068995 200 0.39842 681
0.14439 200 0.21204 436
0.080559 229
D45 0.040877 290 0.21337 0.50146 680
0.11527 236 0.14196 0.10722 441
0.093 201 0.071991
D50 0.040652 342 0.034; 0.81721 677
0.11676 251 0.33219 440

553
0.074321
0.050503
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image13.png
[Table 3: DRS-LDPE (dry samples)

R1 R2 R3
Dars FR) W(nm) FR) W(nm) FR) W(nm)
D1 0.14199 263 0.034309 351 0.079081 294
0.039089 223 0.043651 291 0.14016 260
0.11194 261 0.051233 221
0.061069 203
D2 0.17707 264 0.047056 341 0.18817 260
0.082005 220 0.045754 295 0.070665 222
0.13679 259
0.054281 202
D5 0.20631 265 0.082552 339 0.20503 264
0.094313 221 0.091157 292 0.082951 222
0.18124 264
0.07935 200
D13 0.18788 260 0.011529 672 0.03325 252
0.08673 222 0.057367 248 0.020494 200
0.1488 201
0.033388 350
D1s 0.035857 247 0.014041 672 0.20625 263
0.0081144 210 0.076345 350 0.10048 219
0.19078 264
0.069325 202
D33 0.049485 341 0.033269 246
- - 0.16697 261 0.016942 200
0.13682 201
D40 0.021064 318 0.070115 271 0.19385 226
0.050495 266 0.15264 207 0.12722 252
0.13378 201 0.17585 266
0.0092734 334
D45 0.022402 313 0.19286 209 0.18211 226
0.17257 215 0.12729 249
0.16961 266
0.012328 334
D50 0.030746 349 0.028009 676 0.041615 202
0.16063 216 0.075883 269 0.067206 223
0.22085 201 0.048164 242
0.028196 277
0.0047517 361
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Table 4: DRS-PET (dry samples)

R1 R2 R3
DAYS — ~ -
FR) W(nm) FR) W(nm) FR) W(nm)
D1 0.056491 257 0.27928 344 0.12626 335
0.10879 263 0.025377 266
D2 0.18336 337 0.13446 345 0.030515 279
0.033629 265
D5 0.21551 335 0.18888 335 0.28343 338
0.071325 259 0.074731 261 0.10782 259
D13 0.1283 307 0.020589 342 0.095048 309
0.11229 253 0.035436 301 0.15144 229
0.11142 204 0.047676 267
D18 0.16237 339 0.16933 349 0.13297 309
0.02597 207 0.15052 338 0.16137 258
0.19916 205
D33 0.016454 672 0.1094 349 0.027852 673
0.0096931 415 0.11857 339 0.042199 275
0.023927 208 0.055757 204
D40 0.17671 257 0.096475 248 0.088249 675
0.31802 205 0.21734 202 0.33875 204
D45 0.33107 203 0.2236 349 0.42833 684
0.12701 264 0.24734 208
0.1 207
D50 0.33042 202 7851 261 0.33962 686
27111 206 0.45168 204
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image16.png
AITR spectra: LDPE/RL

ATR spectra: LDPE/R2

ATR spectra: LDPE/R3
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image17.png
ATR spectra: PET/R1

ATR spectra: PET/R2
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