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Fig. S1. XRD patterns of (a) the initial hydrolysis product of TBOT; the product synthesized (b) in 0.25 M NaOH

aqueous solution at 180 °C for 24 h; (c¢) in aqueous ammonia at 120 °C for 24 h; (d-f) in 0.25 M NaCl ammonia
solution at 180 °C for 6 h, 12 h and 24 h; (g-i) in aqueous ammonia at 180 °C for 6 h, 12 h and 24 h. *: the product (b)

synthesized in NaOH aqueous solution.

Fig. Sla showed that the initial hydrolysis product of TBOT was amorphous. When TBOT was directly hydrolyzed
in 0.25 M NaOH aqueous solution at 180 °C for 24 h (b), or in aqueous ammonia (NH;3-H,O) at 120 °C for 24 h (c),
pure hydrogen titanate H,T1,05-H,O was obtained after hydrothermal treatment. When the concentration of NaCl was
about 0.25M in aqueous ammonia (NH;-H,0), the products obtained at 180 °C for 6h, 12h and 24h (d-f) were layered
titanate, brookite/titanate mixture, and pure brookite, respectively. When TBOT was directly hydrolyzed in aqueous
ammonia (NH3-H,0) and hydrothermal treated at 180 °C for 6h, 12h and 24h, the products (g-i) were titanate/anatase
mixture, smaller anatase particles and larger anatase particles, respectively. What has been mentioned above
demonstrated that layered titanate should be formed by the intercalation of NH4" ions and / or Na' ions in the initial

period of hydrothermal treatment.
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Fig. S2. Raman spectra for the samples of (a) anatase, (b) hydrogen titanate H,Ti,05-H,O and (c) pure brookite.
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Samples of anatase, pure brookite and hydrogen titanate shown in XRD patterns were further characterized by

Raman spectroscopy in Fig. S2. The synthesized brookite shows strong Raman peaks at about 156 (A,,), 245 (Aj), 287

(Bsg), 320 (Biy), 365 (B2,) and 637 cm’ (A1), [ and the synthesized anatase exhibits characteristic scatterings at 144

(Ey), 397 (Biy), 517 (Ayg) and 639 cm’ (Eyp). (23] The Raman spectra of hydrogen titanate H,Ti,05-H,O was seldom

reported so that the key peaks should be used for detecting the presence of layered hydrogen titanate. ' Fig. S2b

exhibited the unique Raman spectra of synthetic hydrogen titanate H,Ti,0s-H,O, which could be dominated by broad

1[4

and medium intensity peaks at about 275, 382, 441 and 708 cm™.! All three samples showed pure Raman bands

without contamination.
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Fig. S3. Supplementary HRTEM iméges of brookite iOz nanoflowers.

Fig. S3b is a magnified image of the marked region in Fig. S3a, which indicates the high crystallinity of brookite
TiO,. HRTEM image in the bottom right inset of Fig. S3a is a further magnified image of the marked region in Fig.

S3b, which exhibits the ultra clear lattice planes of brookite TiO, nanoflowers.
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Fig. S4. TEM and HRTEM images of anatase nanoparticl (-b) anyered hydrogen titanate nanosheets (d-f)

synthesized by adjusting the concentration of NaCl under hydrothermal conditions. The SAED pattern located in Fig.

S4c indicates the single crystalline nanoparticles of anatase TiO..
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Fig. S5. TEM (a) and HRTEM (b) images of anatase nanorods synthesized in reference to the reported procedures; (c)
XRD pattern of the anatase nanorods; (d) Photocatalytic activity of anatase nanorods compared with the pure brookite

nanoflowers, anatase and titanate samples obtained in current work.

A comparative experiment was schemed to evaluate the photocatalytic activity of pure brookite nanoflowers. The
pure anatase nanorods, which had a similar size to the pure brookite nanoflowers, were synthesized by hydrothermal
and post-heat treatment in reference to the reported procedures. ' Fig. S5d indicated the pure brookite nanoflowers

exhibited much higher photocatalytic activity compared to the anatase nanorods.
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Table S1. Specific surface areas of Samples

Sample” 0.00M 0.12M 025M 0.50 M 0.75M 1.00 M 1.50 M

Phases® A A+B B B+HTO B+HTO HTO+B HTO

Specific surface area

2 -1 90.4 85.6 81.7 85.4 156.6 163.7 175.2
(Sger, m™g)

a: Catalysts were denoted by the concentration of NaCl in the synthetic media.

b: Anatase, Brookite and layered hydrogen titanate (H,Ti,05-H,O) were denoted as A, B and HTO, respectively.

Specific surface areas were determined using an ASAP 2020 Micromeritics apparatus following the BET analysis.
Adsorption and desorption of N, were performed at —196 °C. Samples had been previously outgassed by heating at

180 °C under vacuum.
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