
 

 

Hydrogenative Depolymerization of Polyesters 
Catalyzed by a PN3-Ruthenium Complex Using Both 
H2 and EtOH as Hydrogen Sources 
Yiwei Rao 1,†, Ruiqin Wang 1,†, Li Chen 1, Yanqin Peng 1, Weiran Yang 1, Zhongbao Jian 2 and 
Changguang Yao 1,* 

1 School of Chemistry and Chemical Engineering, Nanchang University, No. 999 Xuefu Avenue, 
Nanchang 330031, China; 402800230110@email.ncu.edu.cn (Y.R.);  
m15934552542@163.com (R.W.); li@email.ncu.edu.cn (L.C.);  
412800240007@email.ncu.edu.cn (Y.P.); wyang16@ncu.edu.cn (W.Y.) 

2 State Key Laboratory of Polymer Science and Technology, Changchun Institute of Applied 
Chemistry, Chinese Academy of Sciences, Changchun 130022, China; zbjian@ciac.ac.cn (Z.J.) 

* Corresponding author. E-mail: cgyao@ncu.edu.cn (C.Y.) 

† These authors contributed equally to this work. 

S1. The Manufacturer and Purity of Required Chemical Reagent 

Table S1. The Manufacturer and Purity of Required Chemical Reagent. 

Chemical Purity Manufacturer 
1,4-Dioxane 99.7% Adamas-beta 

Toluene 99% Xilong Chemical Co., Ltd 
Tetrahydrofuran 99% Xilong Chemical Co., Ltd 

Anise ether 99% Xilong Chemical Co., Ltd 
Potassium t-butoxide 98% InnoChem 

Methanol 98% Adamas-beta 
Absolute ethanol 99.5% Xilong Chemical Co., Ltd 

Isopropanol 99% InnoChem 
PLA  InnoChem 
PCL  InnoChem 
PET  Shanghai Haohong Biomedical 

Technology Co., Ltd 
PBS  Shanghai Haohong Biomedical 

Technology Co., Ltd 
PBT  Shanghai Haohong Biomedical 

Technology Co., Ltd 
PHA  Shanghai Haohong Biomedical 

Technology Co., Ltd 
PE  Adamas-beta 

PVC  Adamas-beta 
PP  Adamas-beta 

Tris(triphenylphosphine)ruthenium(II) chloride 99% Laajoo 



 

 

S2. NMR Spectra and The Yields of Hydrogenative Depolymerization of Polyesters 

 

Figure S1. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry11). 

 
Figure S2. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry12). 



 

 

 

Figure S3. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry13). 
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Figure S4. Quantitative 13C NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 

15). 



 

 

 

Figure S5. Quantitative 13C NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 

16). 

 

Figure S6. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 17). 



 

 

 

Figure S7. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 18).  

 

Figure S8. Quantitative 13C NMR spectrum (CDCl3, 25 °C) of PLA depolymerization. (Table 1, 

Entry 19) 



 

 

 
Figure S9. Quantitative 13C NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 

20). 

 

Figure S10. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 21). 



 

 

 

Figure S11. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 22). 

 

Figure S12. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 23). 



 

 

 

Figure S13. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 24). 

 

Figure S14. 1H NMR spectrum (CDCl3) of PLA depolymerization (Table 1, Entry 25). 

 

 



 

 

 

Figure S15. 1H NMR spectrum (CDCl3) of PCL depolymerization (Table 2, Entry 1). 

 

Figure S16. 1H NMR spectrum (CDCl3) of PBS depolymerization (Table 2, Entry 2).  
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Figure S17. 1H NMR spectrum (CDCl3) of PET depolymerization (Table 2, Entry 3). 

 

Figure S18. 1H NMR spectrum (CDCl3) of PBT depolymerization (Table 2, Entry 4).  



 

 

 

Figure S19. 1H NMR spectrum (CDCl3) of PHB depolymerization (Table 2, Entry 5).  

 

Figure S20. 1H NMR spectrum (CDCl3) of PLA, PET depolymerization (Table 2, Entry 8). 

 



 

 

 

Figure S21. 1H NMR spectrum (CDCl3) (Table 3, Entry 1). 

 

Figure S22. 1H NMR spectrum (CDCl3) (Table 3, Entry 2). 



 

 

 

Figure S23. Quantitative 13C NMR spectrum (CDCl3) (Table 3, Entry 2). 

 

Figure S24. 1H NMR spectrum (CDCl3) (Table 3, Entry 3). 
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Figure S25. Quantitative 13C NMR spectrum (CDCl3, 25 °C). (Table 3, Entry 4) 

 

 

Figure S26. Quantitative 13C NMR spectrum (CDCl3, 25 °C). (Table 3, Entry 5) 
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Figure S27. Quantitative 13C NMR spectrum (CDCl3) (Table 3, Entry 6). 

 

Figure S28. 1H NMR spectrum (CDCl3) (Table 3, Entry 7) 
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Figure S29. 1H NMR spectrum (CDCl3) (Table 3, Entry 8).  

 

Figure S30. Quantitative 13C NMR spectrum (CDCl3) (Table 3, Entry 9). 
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Figure S31. Quantitative 13C NMR spectrum (CDCl3) (Table 3, Entry 10). 

 

Figure S32. 1H NMR spectrum (CDCl3) (Table 3, Entry 12). 
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Figure S33. The possible pathway for converting PHB to butyric acid through Ru 
catalyst under H2. 


