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Experimental Section:

The standard working curve of MB solution

A serials of MB solutions (5.0 mg L-!, 10.0 mg L', 15.0 mg L', 20.0 mg L")
were prepared, and the absorbance was measured on UV-Vis spectrophotometer.
The deionized water was used as the reference, and the absorbance at 662 nm
was taken to draw the standard working curve.

Zeta potential measurements of Co-doped TiO, nanorods

The zeta potential were performed using a Zetasizer nano. The measurement
1s based on recording the electrophoretic mobilities of Co-doped TiO, nanorods
in distilled water. Zeta potential was measured for pH=7 at 20 C for several
times. !

Theoretical calculations by density functional theory (DFT)

To further explore the mechanism of adsorption, we carried out quantum
chemical calculations using density functional theory (DFT). The structures of
dyes were optimized using Gaussian 16 program packagel at B3LYP-D3(BJ)/6-
31G* level,*!! and the wave functions were obtained at B3LYP-D3(BJ)/6-
311G** level (B3LYP-D3(BJ)/6-311++G** level for anion)'>!¢ in solution,
respectively. No imaginary frequency was found through frequency analysis for
the optimized structures. The electrostatic potential and size are obtained with

Multiwtn.



Data analysis:
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Fig. S1 The photographs of (a) pure rutile TiO, nanorods and (b) Co-doped rutile TiO,
nanorods.
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Fig. S2 The SEM image, EDS mapping and energy spectra of pure rutile TiO, nanorods with

Ti, O elements.



with Ti, O, Co elements.

Fig. S3 The SEM image, EDS mapping and energy spectra of Co-doped rutile TiO, nanorods
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Fig. S4 The bandgap value estimated by a related curve of (ahv)? versus photon energy
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Fig. S5 (a) XPS wide spectra, (f) Ti 2p XPS spectra of TiO, nanorods and Co-doped TiO,

nanorods.
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Fig. S6 Adsorption characteristics of Co-doped TiO, nanorods: (a) histogram of the selective

adsorption capacities of different organic dyes, (b) UV-Vis absorption spectra of MB solution

over 90 min.
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Fig. S7 The zeta potential distribution of Co-doped TiO; nanorods in water.

Fig. S8 Electrostatic potential distributions on the van der Waals surfaces (isodensity = 0.001
a.u.) of six dyes are illustrated. A subset of extremal points of the electrostatic potential is
highlighted with yellow and cyan markers, where yellow indicates local maxima and cyan

indicates local minima (The values are expressed in units of kcal/mol).

Table 1 The size features of six dyes.

Dyes
MB CR MO RhB NR BB
Size

A 16.6%¥7.9*42  13.7*¥11.4*%9.1 17.4%7.2*%53 17.3*13.8%9.2 15.0*8.1¥4.2 19.3*13.2*¥10.4
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Fig. S9 (a) UV-Vis absorption spectra of MB solution with different concentrations and (b)

the curvilinear regression curve of absorbance as a function of MB concentration.
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Fig. S10 Adsorption characteristics of Co-doped TiO, nanorods: (a) adsorption isotherms of

MB at various initial concentrations, (b) adsorption performance of MB at different pH levels.
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Fig. S11 The UV-Vis spectra of neutral red (NR) solution using Co-doped TiO, nanorods

under visible light at different times.
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Fig. S12 The Repeated photocatalytic degradation of MB solution under visible light for 5

times.
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Fig. S13 The UV-Vis spectra of degradation of MB at different (a) pH=3, (b) pH=5 and (c)
pH=9 by Co-doped TiO, nanorods under visible light.
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Fig. S14 The degradation rate of MB solution at different pH values: pH=3, pH=5, pH=7, and
pH=9 by Co-doped TiO, nanorods under visible light.
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Fig. S15 The degradation of MB solution with different contents of Co-doped TiO, nanorods

under

visible
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light.
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