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2.1 Materials

PVC was provided by Shandong Langhui Petrochemical Co., Ltd (Shandong, China). Four different plasticizers 

were procured from Shanghai Aladdin Biochemical Technology Co., Ltd (Shanghai, China). Tetrahydrofuran (THF) 

was sourced from Sinopharm Chemical Reagent Co., Ltd (Shanghai, China). Carboxymethylcellulose Sodium 

(CMC-Na) was purchased from Tianjin Kemeiou Chemical Reagent Co., Ltd. Pentobarbital Sodium was acquired 

from Beijing Fangcheng Biological Co., Ltd. Formalin Solution was obtained from Servicebio in Wuhan (Product 

Code: G1101). Hematoxylin and Eosin (HE) Staining was purchased from Solarbio in the United States (Product 

Code: G1120). Other materials were utilized as received without the need for additional purification.

2.2 Characterizations

The morphologies of plasticizer/PVC surface and their corresponding fracture surface were conducted by 3D 

profilometer (Super View W1, China) and SEM (JSM-6610LV, Japan). Fourier-transform infrared spectra (FTIR) 

were obtained using an FTIR spectrometer (Nicolet 6700, USA) within the range of 400-4000 cm-1, with a 

resolution of 0.5 cm-1. Thermogravimetric analysis (TGA) was conducted utilizing a TGA instrument (STA 449 F3, 

Germany).



Table S1  Details of ATBC/PVC, ESO/PVC, TCP/PVC and DOP/PVC simulation systems.

Designation
Number of molecules 

(PVC)

Number of molecules 

(plasticizer)
Cell size (Å3)

Density 

(g/cm3)

SATBC/PVC 4 61 41.8541.8541.85 1.123

SESO/PVC 4 32 45.3645.3645.36 1.121

STCP/PVC 4 67 43.5343.5343.53 1.180

SDOP/PVC 4 63 43.7643.7643.76 1.138



Fig. S1  Surface morphology, flatness and roughness of PVC, ATBC/PVC, ESO/PVC, TCP/PVC and DOP/PVC films.



Fig. S2  SEM images of the fracture surface morphologies of PVC.



Fig. S3  (a) ATBC/PVC (elongation 400%), (b) ATBC/PVC (C), (c) ATBC/PVC (O), (d) ATBC/PVC (Cl), (e) ESO/PVC 

(elongation 400%), (f) ESO/PVC (C), (g) ESO/PVC (O), (h) ESO/PVC (Cl), (i) TCP/PVC (elongation 400%), (j) TCP/PVC 

(C), (k) TCP/PVC (P), (l) TCP/PVC (Cl), (m) DOP/PVC (elongation 400%), (n) DOP/PVC (C), (o) DOP/PVC (O) and (p) 

DOP/PVC (Cl) SEM and EDS of composites (plasticizer content 50% wt%) at static stretching for 15 d



Fig. S4  The central atoms (yellow) of ATBC, ESO, TCP, and DOP.


