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Materials

Nickel sulphate heptahydrate (NiSO4.7H2O), sodium borohydride (NaBH4), sodium 

hydroxide (NaOH), and tetra-butyl ammonium hexafluorophosphate (TBAPF6) were purchased 

from Sigma-Aldrich and used as-received. The electrolytes were prepared by dissolving 0.6 M 

1,2-dimethyl-3-propylimidazolium iodide (DMPII, Solaronix SA) in acetonitrile 

(ACN):valeronitrile (VLN) (85:15 v/v) along with 0.1 M lithium iodide (LiI), 0.1 M iodine (I2), 

and 0.5 M 4-tertbutylpyrindine (TBP) as an additive. 

Optimization of the amount of NiNPs

Different amounts of NiNPs (14 mg/mL) were mixed with I/I3
 electrolyte (NiNPs@I/I3

). 

The J-V parameters of NiNPs@I/I3
 incorporated DSSCs (NiNP-DSSC) are summarized in 

Figure S1. The highest PCE was obtained with 1 mg/mL of NiNP in NiNPs@I/I3
 and the PCE 

was decreasing at higher content of NiNPs. It was partly attributed to the role of NiNPs as a 

recombination center during operation at high concentration.S1 Further, the domination of the 

light absorption over dyes by the high contents of NiNPs in NiNPs@I/I3
 would not be 

favorable for overall energy harvesting because of the light absorption by NiNPs is quite strong 

and over the entire optical absorption range of N719. Thus, 1 mg/mL of NiNP is chosen as the 

optimal amount to prepare NiNPs @I/I3
.
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Figure S1: Photocurrent density-voltage (J-V) characteristics of DSSCs with different amount of 

NiNPs@I/I3
 electrolyte. The thicknesses of photoelectrodes were ca. 2 µm.  
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Figure S2: Stability data of Jsc for R-DSSC and NiNP-DSSC, measured periodically for 121 h 

under 1sun illumination. The TiO2 photoanode thickness for both R-DSSCs and NiNP-DSSC 

were ca. 5 µm, which were sensitized by N719 dye. 
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