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Fig. S1. Nitrogen adsorption-desorption isotherms and the corresponding pores size
distributions (in inset graph) of the samples BNT1 (a) and HTBNT1 (b). The pore size
distributions depicted in logarithmic scale. The “TSE” stands for the abbreviation of the

“tensile strength effect” artifact.

Sample as(m?gh)  Vpore (cM3/g)
NT 224 0.70
BNT1 215 0.75
HTNT 106 0.64
HTBNT1 77 0.68

Table S1. BET surface areas and total pore volumes of the pristine and modified nanostructures.



Beside the pristine and 10% BiOCI decorated titanate nanotubes, we also annealed the 1%
BiOCI sample at up to 900 °C for 1 h. The resulting phase transformation was monitored by
XRD. Results are shown in Fig. S2.
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Fig. S2. XRD patterns of the BNT1 sample before and after thermal annealing. The symbol
e’ belongs to trititanate, “V” to anatase TiO2, “0” to rutile TiO2and ¢ to BiOCl.

The XRD pattern of BNT1 shows similarities with that of the BNT10 sample, but the
smaller BiOCI content allows the observation of both the trititanate and the BiOCI reflections.
The formation of anatase phase is more dominant than in NT, but less dominant than in BNT10.
Rutile TiO2 phase starts to form at 800 °C. This finding further justifies our hypothesis, that
increasing the BiOCI nanoparticle amount supports the anatase-rutile phase transformation.



Fig. S3 compares the XRD pattern of the BNT1 and BNT10 samples.
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Fig. S3. XRD patterns of the BNT1 and HTBNT1 samples. The symbol e” belongs to
trititanate, “V”’ to anatase TiO2, and ¢ to BiOCI.

The BNT1 and the HTBNT1 XRD patterns are similar to those of BNT10 and HTBNT10.
The as-formed anatase structure confirmed the titanate phase transformation.

Fig. S4 depicts the absorbance spectra of the BNT1 and HTBNT1 samples compared to
that of P25. The steep region of P25 and the BNT1 is almost identical, but HTBNT1 spectra
shifted to the higher wavelength, and thus to lower absorption energies.

—— BNT1
g et HTBNT
- ——P25
&
O]
&)
=
(U T T T v T ) 1
£ 300 350 400 450
O
n
QO
<

" 300 400 500 600 700
Wavelength (nm)

Fig. S4. UV-VIS absorption spectra of BNT1 and HTBNT1 compared to the that of P25.



Fig. S5 shows the the UV-VIS diffuse reflectance spectra in absorbance representation. Eq
was estimated by the extrapolation of the steep range to the X-axis. We found a considerably
lower band gap for HTBNT10 compared to the other samples.
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Fig. S5. UV-VIS absorption spectra of the pristine (a) and modified (BNT1 (c), BNT10 (e))
materials, and of the samples calcined at 400 °C (HTNT (b), HTBNTL1 (d), HTBNT10 (f)).
The result for P25 (g) was added for comparison.




Fig. S6 shows the UV-VIS diffuse reflectance spectra in the Kubelka-Munk representation.
Egwas estimated by the extrapolation of the steep range to the X-axis. We found a considerably
lower band gap for HTBNT10 compared to the other samples.
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Fig. S6. UV-VIS absorption spectra of the pristine (a) and modified (BNT1 (c), BNT10 (e)),
and of the samples calcined at 400 °C (HTNT (b),HTBNT1 (d), HTBNT10 (f)) in Kubelka
Munk representation. Result for P25 (g) was added for comparison.



Fig. S7 shows the emission spectra of the used light source with and without UV filter
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Fig. S7. Emission spectra of the applied mercury-vapor lamp with and without the used cut-
off filter.



Fig. S8 depicts the UV-VIS spectra of MO before and after 1, 2, 4 and 8 hour visible light
irradiation in the presence of NT (a), HTNT (b), BNT1 (c), HTBNT1 (d), BNT10 (e),
HTBNT10 (f) and P25 (Q)
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Fig. S8. UV-VIS spectra of the MO solutions before and after 1, 2, 4 and 8 h irradiation time
for the catalyst NT (a), HTNT (b), BNT1 (c), HTBNT1 (d), BNT10 (e), HTBNT10 (f) and
P25 (g).



Photocatalytic degradation curves (variation in MO concentration with irradiaton time)
(Fig. 9a), and the effect of photolysis and adsorption (Fig. 9b) in linear representation.
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Fig. S9. Photocatalytic decolorization curves of methyl orange by visible light irradiation in
linear ([MO] vs. irradiation time) representation for all investigated samples (NT, HTNT,
BNT1, BNT10, HTBNT1 and HTBNT10) (a), and the effect of adsorption and photolysis on
the decolorization of the organic dye (b).

Photocatalyst Photocatalytic activity =~ Ref. photocatalyst Enhancement Ref.
. . ] TiO2 (VIS): 1% 95
BiOI/TiO2 95% (VIS)in2h _ [1]
BiOI (VIS): 2% 47
BiOI/TiO; 57% (VIS) in 160 min - - [2]
_ _ 84% (UVC)in5h blank: 58% 1.5
BiOCI/TiO2 . [3]
58% (UVA) in5h blank: 1% 58
BIOI/TiO2/cotton  29% (VIS) in 1 h cotton: 1%- 29 [4]
BiOCI/TiO> 64% (Sun) in 50 min 32
BiOBI/TiO: 100% (Sun) in 50 min blank: 2%- 50 [5]
BiOI/TiO; 52% (Sun) in 50 min 27
BiOBr/TiO2NTA  93% (VIS) in 3h blank: 5% 23 [6]
BiOI/TiO2NTA 67% (VIS)in3h TiO2NTA: 2% 33 [7]
BiOBr/TiO2 87% (VIS) in 80 min a-TiO2: 2% 43 [8]
BiOIl/TiO2 NBA 97% (VIS) in 10 min TiO2NBA: 19% 5 [9]
_ _ ) TiO2: 2% 40
BiOI/TiO2 80% (VIS) in 3h _ [10]
BiOl: 9% 9
BiOI/TiO2 87% (VIS)in2h blank: 1% 87 [11]
BiOI/TiO2 85% (UV-VIS) in 25 min  TiO2: 51.5% 1.7 [12]

Table S2. Photocatalytic properties of BiOX/TiOx photocatalysts in MO decolorization.



Fig. S10 summarizes literature data of the edge positions of the valence and conduction
bands in BiOCI, TiONT, and TiOx.
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Fig. S10. Literature data on the band edge positions and the corresponding band gaps of
BiOCI, TiONT and TiO». Values were taken from REF 1: App. Catal. B 158-159 (2014)
182-189, 2: Chem. Commun. 51 (2015) 2629-2632, 3: J. Am. Chem. Soc. 135 (2013) 10411,
4-5: ACS Catal. 5 (2015) 3540-3551, 6: Phys. Rev. B 75 (2007) 035423, 7: Nature Materials
12 (2013) 798, 8-9-10: Angew. Chem. Int. Ed. 123 (2011) 2181-2185.
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Fig S11: Basic characterization of bulk BiOCI. Panels (a) and (b) show SEM images of BiOClI,
panel (c) depicts the UV-Vis absorption spectra and Tauc-plot (inset) and (d) is the comparison
of XRD pattern of bulk BiOCI, NT, BNT10 and HTBNT10.
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Fig S12: Photocatalytic degradation of MO (10 mg/L) using HTBNT10 catalyst (1.0 g/L) under

visible light irradiation in five consecutive runs.
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