Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

Phase transition and Morphological evolution of
titania/titanate nanomaterials under alkalescent

hydrothermal treatment

Bin Zhao, Feng Chen,* Yanchao Jiao and Jinlong Zhang

Key Laboratory for Advanced Materials and Institute of Fine Chemicals, East China University of

Science and Technology, 130 Meilong Road, Shanghai 200237, P.R. China.

*Corresponding author. E-mail: Fengchen@ecust.edu.cn. Phone and Fax: +86-21-64252062.



I

w2

"TOLL 9seieuR 03 COL], 9I001q 03 OLH-SOLLLH 2euein) ud30IpAY WOy

suonisuen aseyd oy SuneoIpur YI0M JUSLIND AU} UT D, 00Z-0C 18 [DBN N 0S 1-00°0 Ul paureiqo syonpoid ayp jo swoned (X IS “Si4

Ammmhmmwv 8z ® - nho

Amoml_mmvv 0z P -no Amom:mmuv 0z Y -n) Ammohmouv 0Z M -nh) Ammm._mmuv k4
09 05 Oy 0E 0T 0L09 0S5 Oy 0 0z 0L09 05 Oy 0E 0C 0L09 0S5 Oy 0 0OZ 0L09 05 Oy OE 0Z 0L09 0S5 Oy O OZ 0L09 05 Oy 0 0Z O}

»}-ny (seaibep) oz »}-ny (seaibep) oz *)y - nO

£18) 2008 8} 2008 89 2008 89 2008
1+ 2008 4 .08 My LD D 2008
ob 2001} 4 20004 99 2,001\l 00
sb o.0z1\ M S} S9 2021\ ol SP 2.0z 59 AW L ooz € AW
®
=
vB s.on\f| V3 vo 2 o7l vq soori\ W p 2 0Vl m..
0
B 20091 €9 20091 €q 20091 | ? £
20091
% L| ce
20081
Nm D0 081 N.._. D0 081 9 20 08} ; NQ @i
cp ze
3 00002 . .:.o 002 ‘ 6,002, 00002
20002 ° °
19 \p 19 g
e
IDEN IN 0G°L IDOEN IN 00°L IDEN IN G20 IOEN IN 05°0 IOEN IN G2°0 IDENIN ZL'0 IOEN IN 00°0

Anst

010 Anstuay) Jo A12100§ [eA0Y Y, (9) ST [euInol siyy,
way)) S[BLIABIA JO [euanor 10J ([SH) [ele Arejuowd(ddng



Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

Brookite

Counts ——

H:Ti.:0s*H-0

Anatase

(a)

T T T T T T T
200 400 600 800 1000
Raman shift/ cm” —»

Fig. S2. Raman spectras for the samples of anatase TiO, obtained in 0.00 M NaCl at 180 °C (a),

hydrogen titanate H,Ti,O5-H,O obtained in 1.50 M NaCl at 180 °C (b) and pure brookite TiO; obtained in

0.25 M NaCl at 180 °C (c).

Raman spectra analysis was conducted on the samples using a Renishaw inVia+Reflex spectrometer
and an excitation wavelength of 785 nm with incident power of 30 mW. The laser power was kept low
enough to avoid heating of the samples by optical filtering and/or defocusing the laser beam at the sample

surface. Spectra were collected in the range of 1000-100 cm™ with a resolution of 1 cm’™.
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Fig. S3. Photocatalytic degradation curves of MO under UV irradiation. Catalysts were labelled by the

concentration of NaCl in the synthetic media and hydrothermal treated temperature.
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Fig. S4. Photocatalytic degradation curves of 20 mg/L Phenol (a) and 20 mg/L Salicylic acid (b) under
UV irradiation. Catalysts were labelled by the concentration of NaCl in the synthetic media and

hydrothermal treated temperature.

Three photocatalysts with high photocatalytic activities (0.12 M NaCl-200 °C, 0.12 M NaCl-180 °C, 0.00 M
NaCl-180 °C) have been also tested by two other model compounds (phenol and salicylic acid) and compared with
the standard photocatalyst of Degussa P25 under identical conditions in order to further investigate the
photocatalytic activities of brookite-anatase composites. Fig. S4 shows the photocatalytic degradation of
phenol (a) and salicylic acid (b) under UV irradiation. All three samples exhibit high activities for
photodegradation of phenol and salicylic acid. Whether in the phenol degradation or salicylic acid degradation, the
photocatalytic activity of the best photocatalyst (200 °C, 0.12 M NaCl) is greater than that of standard photocatalyst

of Degussa P25.
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Table S1. Specific surface areas of classical samples obtained at 180 °C

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

Phases® A A+B B B+HTiO B+HTiO HTiO+B HTiO

Specific surface area
90.376 85.620 81.659 85.387 156.628 163.743 175.198

(SseT, mz'g_l)

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

b: Anatase, Brookite and layered hydrogen titanate (H,Ti,05-H,0O) were denoted as A, B and HTiO, respectively.

Specific surface areas were measured by Nitrogen adsorption-desorption method using 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 100 °C under vacuum (3 mm Hg).
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