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Supporting Information 

 

Fig. S1: FESEM images showing:  (a) small diameter and discontinuous nanofibers, (b) optimized 
diameter and continuous nanofibers and (c) nanofibers with large diameter but with closed pores, for 

similar electrospinning times. 

The various morphologies of the nanofibers can be attained by varying extrinsic electrospinning 
parameters which include applied voltage, solution feed-rate, distance travelled by the solution to reach 
the substrate and solution viscosity. When the solution is diluted and is electrospun at 25 kV, with a 
feed-rate of 0.1 mL/h, the electrospun nanofibers are thin but are discontinued as shown in Fig. S1 (a). 
Upon increasing the solution viscosity and with voltage of 25 kV and feed-rate of 0.3 mL/h, the 
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nanofibers are less broken and the pores between them are more pronounced (Fig. S1 b). If the viscosity 
of the solution is further enhanced, with higher feed-rate of 0.5 mL/h and voltage of 18 kV, the diameter 
of the nanofibers increases which leads to reduction in pores in-between the nanofibers, as seen in Fig. 
S1 (c). When the solution viscosity changes, it is essential to change other parameters like feed-rate and 
voltage to acquire required shape and size of the nanofibers.  

 

Fig. S2: FESEM image showing top-view of nanofiber films: (a) electrospun for a shorter time resulting in 
a porous network, (b) electrospun for longer time resulting in a thicker film with closed pores. 

Fig. S2, shows the FESEM images illustrating the effect of electrospinning time on the pore-distribution. 
When the electrospinning is done for less time (7.5 Min), thinner mat of nanofibers is obtained with the 
nanofibers spread all over and revealing pores in-between them. If the electrospinning time is increased 
to 15 Min, then there is a higher density of nanofibers leading to overlapping and thereby reducing the 
pores in-between them.  

 

Fig. S3: Effect of different nanofiber film thickness on absorption of light. 
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Fig. S3, shows that as the nanofiber film thickness increased the amount of light absorbed decreased. 
This supports our claim that as the film thickness increases, the pores between the fibers are closed 
leading to lower amount of perovskite loading which inturn attributes to the lower absorption of light. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: S4 EDX mapping in SEM along the nanofiber film thickness to show the distribution of Pb, I, Ti, O 
inside PbI2 loaded TiO2 nanofiber layer. 

 

The EDX mapping of the cross-section area enclosed within the yellow rectangle shows the distribution 
of various elements: O, Ti, I and Pb along the nanofiber film thickness. It is evident from the EDX 
mapping that PbI2 was able to infiltrate the entire nanofiber film owing to the open pores of the 
nanofiber network. The large pores of the nanofiber network facilitate easy infiltration of PbI2 till the 
base of the film. 

Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013



 

Fig: S5 XRD spectra of planar device with (a) PbI2 spincoated on FTO with blocking layer (BL) and (b) 
perovskite which was formed after immersing the PbI2 spincoated sample in IPA solution containing 

CH3NH3I.  

The XRD spectra have been recorded for planar samples with the following configuration: FTO/blocking 
layer/ PbI2 or CH3NH3PbI3. In Fig. S4, the diffraction peaks marked by blue squares represent the PbI2 
peaks and conforms well to the literature data.[1, 2] The peaks marked by open squares originate from 
the FTO substrate. In Fig. S4 (b), additional diffraction peaks (left unmarked) are observed upon reacting 
the PbI2 coated substrates with CH3NH3I which is due to the formation of CH3NH3PbI3 perovskite.[1, 2] 
The presence of PbI2 peaks even after exposure of the PbI2 coated planar substrate to CH3NH3I clearly 
indicates that the transformation to CH3NH3PbI3 perovskite is incomplete.   
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