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Figure S1. SEM images of the PQF-deposited NiOx layers: (a) pristine, (b) PQF-0.03, 

(c) PQF-0.05, and (d) PQF-0.10. 

 

Figure S2. SEM images of the PQBr-deposited NiOx layers: (a) pristine, (b) PQBr-

0.03, (c) PQBr-0.05, and (d) PQBr-0.10. 

 

        



 

Figure S3. Topographic images of PQF-deposited NiOx layers: (a) pristine, (b) PQF-

0.03, (c) PQF-0.05, and (d) PQF-0.10. 

 

Figure S4. Topographic images of PQBr-deposited NiOx layers: (a) pristine, (b) PQBr-

0.03, (c) PQBr-0.05, and (d) PQBr-0.10. 



 

Figures S5. Photographs of water droplets on the pristine and cellulose derivative–

deposited NiOx layers. 

 

Figure S6. (a–c, e–g) Top-view and (d, h) cross-sectional SEM images of (a) PQF-0.03–, 

(b, d) PQF-0.05–, (c), PQF-0.10–, (e) PQBr-0.03–, (f, h) PQBr-0.05–, and (g) PQF-

0.10–based perovskite films. 



 

 

Figure S7. Grain size statistics and Gauss fits of the crystal grain size distributions of 

pristine and PQF-0.03–, PQF-0.05–, and PQF-0.10–based perovskite films (SD: 

standard derivation). 

 

Figure S8. Grain size statistics and Gauss fits of the crystal grain size distributions of 

pristine and PQBr-0.03–, PQBr-0.05–, and PQBr-0.10–based perovskite films (SD: 

standard derivation). 
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Figure S9. (a–d) Topographic and (e–h) phase AFM images of perovskite films 

deposited on (a, e) pristine and (b, f) PQF-0.03–, (c, g) PQF-0.05–, and (d, h) PQF-

0.120–modified NiOx. 

 



 

Figure S10. (a–d) Topographic and (e–h) phase AFM images of perovskite films 

deposited on (a, e) pristine and (b, f) PQBr-0.03–, (c, g) PQBr-0.05–, and (d, h) PQBr-

0.10–modified NiOx. 

 

  



 

Figure S11. XRD patterns of MAPbI3 films deposited on PQF-modified NiOx layers. 

 

 

 

Figure S12. XRD patterns of MAPbI3 films deposited on PQBr-modified NiOx layers. 

 

  



 

Figure S13. Current density–voltage curve hysteresis of the PVSC XI. 

 


