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1. Measurement of dye adsorbed amounts 

The N719 and pyran dye co-sensitized electrodes (0.42 cm2) were immersed into a 

TiO2-desorption solution (0.1 mol L-1 NaOH, THF / H2O=1 : 1), leading to desorption 

of the dye molecules.1 The UV-vis absorption spectra of the solutions were measured 

and the adsorption capacity Г (mol/cm2) can be calculated by following equations. 

A = bc                                   (1) 

n = cv                                    (2) 

Г = n/S                                   (3) 

Where A is the absorbance,  is the molar absorption coefficient (L/mol·cm), b is the 

colorimetric plate width (1cm), c is the concentration of the dye solution (mol/L), n is 

the amount of substances in the sample solution, v is the volume of the sample solution 

(L), S is the TiO2 electrode area (0.42 cm2). 

The concentrations of N719 and pyran dyes ( shown as CN719and Cpyran dye) were 

obtained from the absorbances of the N719 + pyran dye co-sensitization system at 340 

nm and 530 nm by using following equations: 

A’at 340 nm = ’N719[CN719] + ’pyran dye[Cpyran dye]     (4) 

A’’ at 530 nm = ’’ N719[CN719]+ ’’ pyran dye[Cpyran dye]   (5) 
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where A’ and A’’ are the absorbances at 340 nm and 530 nm, ’N719 and ’’N719 are the 

molar absorption coefficients of N719 at 340 nm and 530 nm; ’pyran dye and ’’ pyran dye 

are the molar absorption coefficients of pyran dye at 340 nm and 530 nm, respectively. 

 

2. Photovoltaic performance of DSCs based on individual dye DO, DM and DP 

 

Fig. S1. I-V characterization of the DSC based on pyran dyes DO, DM and DP 

 

 

Fig. S2. IPCE spectra of the DSC based on pyran dyes DO, DM and DP 

 

 



3. Comparison of UV-vis absorption of the dyes and normalized IPCE spectra 

of stepwise co-sensitized systems 

 

 

Fig. S3. UV-vis absorption spectra of dyes DO, DM and DP, in comparison with that 

of N719 

 

Fig. S4. Normalized IPCE spectra of the DSC based on N719 and stepwise co-

sensitization with pyran dyes DO, DM and DP 

 

 

 

 

 



4. Comparison of integrated photocurrents from IPCE spectra of stepwise co-

sensitized systems 

 

Fig. S5. The IPCE and overlap integral of photocurrent irradiance of the co-

sensitization system  

 

5. Comparison of Light-harvesting efficiency (LHE)2 spectra of stepwise co-

sensitized systems 

 

Fig. S6. Light-harvesting efficiency LHE spectra of the DSC based on N719 and 

stepwise co-sensitization with pyran dyes DO, DM and DP 

 

 



Note: 

The IPCE value before 365 nm were not measured due to parameter limits of our 

photo-electrochemical workstation, the Jsc values of the overlap integral are lower than 

the Jsc measured in IV characterizations. However, the trends of the integrated Jsc shift 

are in accord with the Jsc obtained from the J-V plot, being presented in order of 

N719+DM> N719+DP>N719> N719+DO. 
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