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S1. Macoscopic image of the fiber membrane 

 

Figure S1: Image of the electrospun fibers membrane.  

 

S2. Peak indexing based simulated α and β phases of PVDF 

 

Figure S2. The diffraction of the fiber membrane prodiced at 23.0 m/s rotating speed inte-

grated with a 30° wedge in the vertical (black line) and horizontal (grey line) directions. The 

simulated profiles of the alpha and beta phases are also shown with a preferred orientation 

down the (110) direction with a March-Dollase parameter of 0.5 using the Mercury software.  

 

S3. The area under peaks determined by fitting of the WAXD data 



Table S1: The determined area under peaks from the fitting of the WAXD data and calculated 
percentage of α- and β-phases. 
 

Areasample Amorphous (100/020)α (110)α (110/200)β (021/111/120)α 
A0.5m/s 0.40 0.71 0.45 0.08 0.10 
A23.0m/s 0.95 0.71 0.02 0.82 0.06 

 
Area (total α+β 

phases) 
Area (β phase) Area (total α phase) %β %α 

1.34 0.08 1.26 6 94 
1.61 0.82 0.79 51 49 

 

S4. Fourier-transform infrared spectroscopy (FTIR) 

FTIR measurements were performed on a Bruker Vertex 80 FTIR spectrometer. For each sam-

ple, spectra were recorded at a range of 700 to 1500 cm-1. The spectrometer was equipped with 

3 integrated spheres, one for reflectance measurements in the solar range (0.3 to 2.5 μm). The 

IR detector was cooled with liquid nitrogen. FTIR provides information about the chemical 

composition of the materials. Therefore, it was used for quantifying the different phases of the 

PVDF-HFP. 

 

The IR spectras were compared to the literature [1-3]. 

 



Figure S3: FTIR spectra of the electrospun fiber membrane produced at 0.5 m/s and 23.0 m/s 

rotating drum speed. 

 

The β phase of PVDF-HFP is well-known to exhibit the highest electroactive properties [4] .   

According to figure S4, the PVDF-HFP electrospun fibers produced at 23.0 m/s contained more 

β phase than the electrospun membrane at 0.5 m/s speed. The membrane produced at 23.0 m/s 

exhibit high intensity at the wavenumbers of 1275 cm-1 and 840 cm-1, which corresponds the 

main peaks for the β phase compared to membrane produced at 0.5 m/s speed. Moreover, at the 

wavelengths of 980 cm-1 and 760 cm-1, which are the main peaks for ɑ-phase, non aligned fibers 

produced at 0.5 m/s speed has higher interestity compeared to aligned fiber membranes pro-

duced at 23.0 m/s.  
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