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Table S1 Visible light activated TiO2 photonic crystal photocatalysts and their 

application in the degradation of organic pollutants. 

 

Materials Pore template Photocatalytic 

application 

Irradiation conditions Improved properties performance Ref. 

TiO2 PCs films 270, 340, 460, 550 

nm PS opals 

MB degradation 500 W Xe lamp 

(320 < λ <800 nm) 

light harvesting 

 

EF ∼1.6 1 

TiO2 PCs films 202, 356, 548 nm 

PS opals 

CV degradation  Solar AM 1.5 

 (λ  > 400 nm) 

light harvesting 

 

EF∼1.22 vs TiO2 NCs 2 

N-TiO2 PCs 

films 

400 nm PS opal MB degradation Halogen lamp  

(λ  > 400 nm) 

light harvesting 

 

EF ~ 1.7 vs  TiO2 NCs 

EF ~ 1.26 vs disordered 

TiO2 

3 

Mesoporous N-

TiO2 spheres 

290 nm silica opal, 

PMMA inverse 

opal 

RhB degradation 300 W Xe lamp  

(λ  > 400 nm) 

light harvesting EF ~ 4.0 vs mesoporous 

TiO2 spheres 

4 

Mesoporous N-

TiO2 PCs films 

80 nm and 300 nm 

PS opals 

MB degradation Xe lamp AM 1.5G, 100 

mW cm−2  

(400 < λ < 600 nm) 

light harvesting, 

 MB absorption 

EF∼4.9 vs meso TιO2 

PCs 

5 

N-TiO2 PCs 

films  

450 nm PS opal TC degradation 300 W Xe lamp,  

(λ > 400 nm)  

light harvesting EF∼6.1 vs conventional 

TiO2 PCs 

6 

NF-TiO2 PCs 

films  

215 and 460 nm PS 

opals 

RhB degradation Xe lamp, AM 1.5G 

Natural sunlight 

light harvesting EF∼1.6 vs NF-TiO2 NCs  7 

Ti3+ doped TiO2 

PCs films and 

powders 

170, 265, 355 nm 

PS opals 

AO7 degradation 500 W halogen lamp Hg 

lamp 

light harvesting EF∼2.5 vs TiO2 PCs  

 

8 

H-TiO2 PCs 

films 

360 nm PS opals MB degradation 300 W Xe lamp 

 (λ  > 400 nm) 

light harvesting EF∼1.35 vs white TiO2 

PCs 

9 

Pt-TiO2 PCs 

films 

185 nm PS opals AO7 degradation 120 W Xe lamp,  

(λ > 300 nm) 

Reaction activity EF = 3.5-4.0, > 2 wt % 

Pt 

10 

TiO2/Pt PCs 

films  

120, 140, 193, 225 

nm PS opals 

phenol degradation 300 W Hg lamp 365 nm, 

2.0 mW cm−2 

light harvesting, 

 charge separation 

EF∼3.3 vs TiO2 NCs 11 

Au-TiO2 PCs 

films 

170 225, 257, 326, 

398 nm PS opals 

BA degradation 300 W Hg lamp  

(λ > 340 nm) 

light harvesting, 

Reaction activity 

EF∼5.4 vs TiO2 NCs 12 

Au-TiO2 PCs 

films 

193 and 240 nm PS 

opals 

2,4-DCP 

degradation 

500 W Xe lamp, 100 mW 

cm−2 ( λ > 420 nm) 

light harvesting, EF ∼ 3.0 vs TiO2 PCs 13 

Ag-TiO2 PCs 

films 

315 nm SiO2 

spheres 

MB degradation 400 < λ < 760 nm light harvesting, 

 

EF∼ 1.48 vs TiO2 PCs 14 

Cu2O-TiO2 PCs 

films 

260 and 193 nm PS 

opals 

RhB and BPA 

degradation  

300 W Xe lamp, 200 mW 

cm−2 (320 < λ < 780 nm) 

light harvesting, EFRhB∼2.9, 

EFBPA∼4.9 vs Cu2O-

TiO2 NCs 

15 

 

ZnO-TiO2 PCs 

films 

300 nm PS opal MO degradation  500 W Xe lamp  

(320 < λ < 780 nm) 

charge separation EF∼1.9 vs ZnO-TiO2 

NCs  

16 

ZnO-TiO2 PCs 

Powders 

370 nm PS opal RhB degradation 18 W Ne lamp 

(λ > 400 nm) 

charge separation EF∼2.1 vs TiO2 PCs 

EF∼1.8 vs ZnO-TiO2 

17 

CPDs/TiO2 PCs 

heterostructures 

265 nm PS opal MB degradation Xe lamp AM 1.5G, 100 

mW cm−2  

(λ  > 420 nm) 

light harvesting, 

 charge separation 

EF ~ 2.0 vs TiO2 PCs This 

work 

PCs: photonic crystals; EF: enhancement factor; NCs: nanocrystals. 
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Figure S1 TEM image of as-prepared PS microspheres. 

 

 

Figure S2 Optical image of as-prepared TiO2 PCs powders, showing iridescent colors. 
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Figure S3 XRD patterns of TiO2 PCs, whose crystalline phase is anatase. 

 

 

Figure S4 The plots of (ahν)2 vs hν calculated from absorption spectra of CPDs, 

indicating a Eg of 2.08 eV.  
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Figure S5 the CPDs PL spectra excited by excitation light with different wavelength. 
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Figure S6 The optimization of CPDs content in CPDs/TiO2 PCs heterostructures. (a) 

Evolution of relative concentration (C/C0) of MB in different photocatalysts under 

one-sun visible light irradiation (λ > 420 nm). (b) ln(C/C0) as a function of time. 

Nothing that the incorporation of CPDs can efficiently enhance the photocatalytic 

activity of TiO2 PCs. When the content of CPDs reaches 0.5w%, the CPDs/TiO2 PCs 

heterostructures exhibit the best catalytic activity. (c) The absorption spectra are used 

to monitor the actual loaded amount of CPDs onto TiO2 PCs. Figure S4c is the 

absorption spectra of CPDs solution for preparing 1w% CPDs/TiO2 PCs before (black 

curve) and after (red curve) hydrothermal reaction. Due to the extremely strong 

coordinating interaction between the TiO2 PCs and polar groups of amino and 
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carboxyl on CPDs, the absorption peaks located at 383 nm is almost disappeared with 

only 8.1% of its initial intensity after reacting with TiO2 PCs, indicating a very high 

loaded proportion of 91.9% for CPDs. Furthermore, CPDs can’t be washed away 

from the heterostructures during purification process (green curve). Therefore, the 

content of CPDs in the final heterojunction products is very close to the raw ratio. In 

addition, it is worth noting that the hydrothermal process for preparing CPDs/TiO2 

PCs is mild at only 140oC, which is much lower than the reaction temperature of 

synthesizing CPDs (200oC), so the changes of structure and absorption spectra for 

CPDs are negligible.  

 

 

 

 

Figure S7 Transient photovoltage (TPV) curve of CPDs as a function of exponential 

time. 
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