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Fig. S1. (a) HRTEM image indicative of anatase TiO2 lattice and (b) the particle size 
distribution pattern of the TiO2 film deposited on the FTO substrate. 
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Fig. S2 FESEM images of TiO2 anodes containing (a) pure TiO2 film (TF-C) and 
TiO2 film with scattering layers containing (b) solid TiO2 microspheres (SP-C), (c) 
core-shell TiO2 microspheres (CS-C), and (d) hollow TiO2 microspheres (HS-C) 

covered by an outer-layer of TiO2 film.
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Fig. S3. Transmission spectra of films with different scattering layers before (a) and 
after (b) coating with an outer layer of TiO2 film. 



Table S1. Structural parameters of different TiO2 samples.

Samples SBET (m2·g-1) Vp (cm3·g-1) DP (nm)

TiO2 nanoparticles 135 0.24 3.7

Solid TiO2 microspheres 32 0.11 1.3

Core-shell TiO2 microspheres 62 0.48 1.8

Hollow TiO2 microsphere 51 0.30 2.3

Table S2. Thicknesses and the amounts of absorbed dye for DSSCs with different 
scattering layers encapsulated by an outer layer of the TiO2 film.

Samples Thickness (um)
Absorbed dye 

(×10-8 mol/cm2)

TF-C 3.94 9.33

SP-C 3.98 8.97

CS-C 4.11 8.89

HS-C 4.09 8.81


