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Figure S6 Normalized reaction rate constant (k) per unit surface area (SBET) with different photocatalysts: the 
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Figure S1. Transmittance spectrum of (a) UV-ref (<450 nm) and (b) UV-cut optical filter (>420 nm, Beijing Trusttech 

Co. Ltd.) with the wavelength. The irradiative UV and visible light sources used for photoreaction are the reflective 

light and transmission light for UV-ref and UV-cut, respectively. 
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Figure S2. XRD patterns of as–prepared samples. 
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Figure S3. SEM images of {001} sphere calcined at 600 ºC with the heating rate of (a) 10 and (b) 1 ºC min
–1

. All 

scale bars are 200 nm. 
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Figure S4. SEM images of samples used for photodegradation of charged and zwitterionic dyes, all scale bars are 

500 nm. Five typical samples were prepared for the photoreaction, the abbreviation and prepared conditions are as 

follows: ETTB, mTi = 48 mg, th= 4 h; etched ETTB (E-ETTB), mTi= 48 mg, th= 12 h; {001} sphere (Sphere), mTi= 128 

mg, th= 2 h; etched {001} sphere (E–sphere), mTi= 128 mg, th= 12 h; A–sphere, alkaline–treated Sphere. The 

calcined samples were calcined at 600 ºC and the heating rate is 10 ºC min
–1

. 



S7 

0 10 20 30 40 50 60
0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00
A

/A
0

Reaction time/min

 ETTB

 Calcined ETTB

 E-ETTB

 Calcined E-ETTB

 Sphere

 Calcined Sphere

 E-sphere

 Calcined E-sphere

 A-sphere

 Calcined A-sphere

(a)
Cationic reactant

UV light

0 30 60 90 120 150 180
0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

A
/A

0

Reaction time/min

 ETTB

 Calcined ETTB

 E-ETTB

 Calcined E-ETTB

 Sphere

 Calcined Sphere

 E-sphere

 Calcined E-sphere

 A-sphere

 Calcined A-sphere

(b)
Anionic reactant

UV light

 

0 10 20 30 40 50 60
0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

A
/A

0

Reaction time/min

 ETTB

 Calcined ETTB

 E-ETTB

 Calcined E-ETTB

 Sphere

 Calcined Sphere

 E-sphere

 Calcined E-sphere

 A-sphere

 Calcined A-sphere

(c)
Zwitterionic reactant

UV light

0 1 2 3 4 5
0.80

0.85

0.90

0.95

1.00

A
/A

0

Reaction time/h

 ETTB

 Calcined ETTB

 E-ETTB

 Calcined E-ETTB

 Sphere

 Calcined Sphere

 E-sphere

 Calcined E-sphere

 A-sphere

 Calcined A-sphere

(d)
Cationic reactant

Visible light

 

Figure S5. Photodegradation of (a) cationic RhB, (b) anionic MO, and (c) zwitterionic RhB base under UV light and 

(d) degradation of RhB under visible light catalyzed by as–prepared samples. 
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Figure S6. Normalized reaction rate constant (k) per unit surface area (SBET) with different photocatalysts: the 

calcined {001} sphere and Degussa P–25. 


