Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2016

Supporting Information
for

A Ferroelectric Photocatalyst Ag,,5i;,0,3 with Visible-light Photooxidation Properties

Amar Al-keisy, 2 Long Ren, -2 Dandan Cui,® Zhongfei Xu,® Xun Xu,?9 Xiangdong Su, Weichang Hao,?¢* Shi Xue

Dou,? Yi Du2d*

a Institute for Superconducting and Electronic Materials (ISEM), Australian Institute for Innovative Materials (AlIM), University of

Wollongong, Wollongong, NSW 2525, Australia

b Department of Physics and Key Laboratory of Micro-nano Measurement, Manipulation and Physics, Ministry of Education (MOE), Beihang

University, Beijing 100191, China
¢ School of Materials and Metallurgy, Guizhou Institute of Technology, Guizhou 550007, China

4 UOW-BUAA Joint Research Centre, University of Wollongong, Wollongong, NSW 2525, Australia

L Authors contributed equally.

*Correspondence should be addressed to Y. D. or W. C. H. (email: yi_du@uow.edu.au or whao@buaa.edu.cn).



mailto:yi_du@uow.edu.au
mailto:whao@buaa.edu.cn

Intensity (a.u.)
Intensity (a.u.)

363 366 369 372 375 378 525 528 531 3534 537 540

Binding Energy (eV) Binding Energy (eV)
(e) Si2p 10((1)
— — Table of elements
5 : 8 B content
. Elements Atomic %

\(9/ \(-U’ 6 | (o] 42
= = e [
5 5 c 20
o ) 4% si Ag B 12
= =
= = 2

0

90 93 96 99 102 105 108 111 0 2 48 B8 10 121418

Figure S1. (a) TEM image and (b) HETEM image and inset SAED pattern. XPS spectra of Ag;,SisO13: (c) Ag 3d, (d) O 1s, (e) Si
2p. The spectra demonstrate that the main peaks correspond to Ag 3d5/2 and Ag 3d3/2, O 1s, and Si 2p orbitals for the
Ag10Si;013; (f) EDS spectrum of elements and the inset is a table of elements content percentage corresponding to the
Ag10514013.
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Figure S2. UV-Visible absorbance spectra for the photodegradation of (a) MO and (b) RhB under visible light over Ag1,Si4O13
recorded after different degradation times. The insets shows the color changes of the MB (a) and RhB (b) solutions
corresponding to the five degradation times from 0 min to 40 min.
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Figure S3. Cycling runs in the photodegradation of RhB over Ag;0Si;O13.
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Figure S4. (a) High performance liquid chromatography (HPLC) spectra of phenol under visible light over Ag;0Si;O43 (b)
Photodegradation of phenol within 20 min over different Ag-incorporated p-block photocatalysts.
References : Ag,COsl, AgzP0O4?, Ag;Si,0,3, Ag10Sis013 our work




Parameter for photocatalytic degradation with Ag,,Si,O1; as photocatalyst

MB MO RhB phenol
K (s7) 6 2.68 5.7 2
Co" (umol) x K (s2) 7.5 8 11.8 42.4
Incident photons (umol. s1) 958.4
Apparent quantum efficiency %" 0.78 0.83 1.23 4.4

Table 1. The apparent quantum efficiency (QE) for different organic components.

*Co initial concentration 1 mg for MO, Mb, RhB and 2 mg for phenol in 100ml of water.

“*The apparent quantum efficiency (QE) was measured under the same photocatalytic reaction condition under visible light
420-770 nm for 300 W Xe lamp by using cut-off filters and, the distance was 10 cm between the light source and the
surface of solution with area 38.46 cm?, the light intensity was 150 mW/cm? which was measured by using optical
powermeter. the QE was calculated according to Eq.* (1):

degradationrate of organic components
QE(100%) = — x 100
number of incident photons (1)

This term is an “apparent” efficiency since it depends on the incident photons and not the photons absorbed by the
photocatalyst.
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Figure S5. (a) Photocurrent density response with the light on/off over Agy0SizO13. (b) Surface photovoltage spectrum of
Ag10Si;013, which shows its highest response in the visible-light range.



Figure S6. Three-dimensional chain composed of four SiO, tetrahedra. Note that the bonds twist with angles of 166.4° and
1439,

REFERENCES

1. C. Yy, G. Li, S. Kumar, K. Yang and R. Jin, Adv. Mater., 2014, 26, 892-898.

2. B. Jiang, Y. Wang, J.-Q. Wang, C. Tian, W. Li, Q. Feng, Q. Pan and H. Fu, ChemCatChem, 2013,
5, 1359-1367.

3. Z. Lou, B. Huang, Z. Wang, X. Ma, R. Zhang, X. Zhang, X. Qin, Y. Dai and M.-H. Whangbo,
Chem. Mater., 2014, 26, 3873-3875.

4, I. E. Wachs, S. P. Phivilay and C. A. Roberts, ACS Catal., 2013, 3, 2606-2611.

5. H. Yin, X. Chen, R. Hou, H. Zhu, S. Li, Y. Huo and H. Li, ACS Appl. Mater. Interfaces, 2015, 7,
20076-20082.

6. M. Muneer and D. Bahnemann, Appl. Catal. B: Environ., 2002, 36, 95-111.



