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Figure S1. (a) SEM image of the HDPE MP model samples and (b) size-distribution graph.  

 

Figure S2. (a) SEM image of the LDPE MP model samples and (b) size-distribution graph.  

 



 

 

Figure S3. (a) SEM image of the PS MP model samples and (b) size-distribution graph.   

 

Figure S4. (a) SEM image of the PET MP model samples and (b) size-distribution graph.   

 

Figure S5. (a) SEM image of the PP MP model samples and (b) size-distribution graph.   

 

 

Figure S6. Photographs of the HDPE samples in the pristine state, following chemical stability 

tests against strong acids and alkalis (H2SO4, HCl, H2O2, KOH, and NaOH) used in the 

chemical digestion procedure at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d.  



 

 

 

 

Figure S7. 13C NMR spectra of pristine HDPE and the HDPE samples after reaction with 

H2SO4, HCl, H2O2, KOH, and NaOH at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 

7 d. FT-IR spectra of pristine HDPE and the HDPE samples after reaction with H2SO4, HCl, 

H2O2, KOH, and NaOH at (d) 25 °C for 1 d, (e) 70 °C for 1 d, and (f) 25 °C for 7 d. 

 

 

Figure S8. SEM images of the HDPE samples after reaction with (a) H2SO4, (b) HCl, (c) H2O2, 



 

 

(d) KOH, and (e) NaOH at 25 °C for 1 d. SEM images of the HDPE samples after reaction with 

(f) H2SO4, (g) HCl, (h) H2O2, (i) KOH, and (j) NaOH at 70 °C for 1 d. SEM images of the 

HDPE samples after reaction with (k) H2SO4, (l) HCl, (m) H2O2, (n) KOH, and (o) NaOH at 

25 °C for 7 d. 

 

 

Figure S9. Photograph of the LDPE samples in the pristine state and after undergoing chemical 

stability tests against strong acids and alkalis at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 

25 °C for 7 d.  

 

 

Figure S10. 13C NMR spectra of pristine LDPE and the LDPE samples after reaction with 

H2SO4, HCl, H2O2, KOH, and NaOH at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 

7 d. FT-IR spectra of pristine LDPE and the LDPE samples after reaction with H2SO4, HCl, 



 

 

H2O2, KOH, and NaOH at (d) 25 °C for 1 d, (e) 70 °C for 1 d, and (f) 25 °C for 7 d. 

 

 

Figure S11. SEM images of the LDPE samples after reaction with (a) H2SO4, (b) HCl, (c) H2O2, 

(d) KOH, and (e) NaOH at 25 °C for 1 d. SEM images of the LDPE samples after reaction with 

(f) H2SO4, (g) HCl, (h) H2O2, (i) KOH, and (j) NaOH at 70 °C for 1 d. SEM images of LDPE 

samples after reaction with (k) H2SO4, (l) HCl, (m) H2O2, (n) KOH, and (o) NaOH at 25 °C for 

7 d. 

 

 

Figure S12. Photograph of the PS samples in the pristine state and after chemical stability tests 

against strong acids and alkalis at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d.  

 



 

 

 

Figure S13. 13C NMR spectra of pristine PS and the PS samples after reaction with H2SO4, 

HCl, H2O2, KOH, and NaOH at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d. FT-

IR spectra of pristine PS and the PS samples after reaction with H2SO4, HCl, H2O2, KOH, and 

NaOH at (d) 25 °C for 1 d, (e) 70 °C for 1 d, and (f) 25 °C for 7 d. 

 

 

Figure S14. SEM images of the PS samples after reaction with (a) H2SO4, (b) HCl, (c) H2O2, 

(d) KOH, and (e) NaOH at 25 °C for 1 d. SEM images of the PS samples after reaction with (f) 



 

 

H2SO4, (g) HCl, (h) H2O2, (i) KOH, and (j) NaOH at 70 °C for 1 d. SEM images of the PS 

samples after reaction with (k) H2SO4, (l) HCl, (m) H2O2, (n) KOH, and (o) NaOH at 25 °C for 

7 d. 

 

 

Figure S15. Photograph of the PET samples in the pristine state and after chemical stability 

tests against strong acids and alkalis at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 

d.  

 

 

Figure S16. 13C NMR spectra of pristine PET and the PET samples after reaction with H2SO4, 

HCl, H2O2, KOH, and NaOH at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d. FT-

IR spectra of pristine PET and the PET samples after reaction with H2SO4, HCl, H2O2, KOH, 

and NaOH at (d) 25 °C for 1 d, (e) 70 °C for 1 d, and (f) 25 °C for 7 d. 



 

 

 

 

Figure S17. SEM images of the PET samples after reaction with (a) H2SO4, (b) HCl, (c) H2O2, 

(d) KOH, and (e) NaOH at 25 °C for 1 d. SEM images of the PET samples after reaction with 

(f) H2SO4, (g) HCl, (h) H2O2, (i) KOH, and (j) NaOH at 70 °C for 1 d. SEM images of the PET 

samples after reaction with (k) H2SO4, (l) HCl, (m) H2O2, (n) KOH, and (o) NaOH at 25 °C for 

7 d. 

 

 

Figure S18. Photograph of the PP samples in the pristine state and after chemical stability tests 

against strong acids and alkalis at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d. 

 



 

 

 

Figure S19. 13C NMR spectra of pristine PP and the PP samples after reaction with H2SO4, 

HCl, H2O2, KOH, and NaOH at (a) 25 °C for 1 d, (b) 70 °C for 1 d, and (c) 25 °C for 7 d. FT-

IR spectra of pristine PP and the PP samples after reaction with H2SO4, HCl, H2O2, KOH, and 

NaOH at (d) 25 °C for 1 d, (e) 70 °C for 1 d, and (f) 25 °C for 7 d. 

 

 

Figure S20. SEM images of the PP samples after reaction with (a) H2SO4, (b) HCl, (c) H2O2, 

(d) KOH, and (e) NaOH at 25 °C for 1 d. SEM images of the PP samples after reaction with (f) 

H2SO4, (g) HCl, (h) H2O2, (i) KOH, and (j) NaOH at 70 °C for 1 d. SEM images of the PP 



 

 

samples after reaction with (k) H2SO4, (l) HCl, (m) H2O2, (n) KOH, and (o) NaOH at 25 °C for 

7 d. 


