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Preparation and Photocatalytic Activity of Gd-N Co-doped
SrTiOy/TiO, Composite Nanofibers
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Abstract: Gd and N co-doped SrTiOs/TiO, composite nanofibers were prepared via one step hydrothermal synthesis
growth of SrTiO; nanostructures using electrospun anatase TiO, nanofibers as both substance and reactant. The phase
composition, microstructure, morphology and optical properties of the sample were characterized by X-ray diffraction
(XRD), scanning electron mictoscopy (SEM), high-resolution transmission electron microscopy (HRTEM), energy
dispersive X-ray spectroscopy (XPS), UV-Vis diffuse reflectance spectroscopy (UV-Vis DRS) and photoluminescence
spectroscopy  (PL). The results indicated that the heterostructure formed by SrTiO; and TiO,, plays an important role
in the suppression of electron-hole recombination and improves the photocatalytic performance of TiO, nanofibers.
The excellent visible light photocatalytic activity of this substance may be due to the generation of a new band gap
that enables the catalyst to absorb visible light and results in the lattice defects which acts as a recombination center
of photoinduced electrons and holes. The synergistic effect of Gd-N co-doping and heterojunction could effectively

improve the visible-light photocatalytic activity of SrTiOy/TiO, composite nanofibers.
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Fig.1 XRD patterns (a) and the expanded view of XRD patterns (b) of the different samples
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Fig.5 UV-Vis DRS spectra of the different samples

A I 2 5 S i 2 DR L N B I E T R
GG, AR B AR ARG A -2
FOMIER M A WA R, WK 6 TR, Tio, 4
KA A BHA BRI 2O K G615 STio, £ 68
B AE AR T RN A U B A B R R
FEWS , Gd-N FL4B 2% AT Ly 2R i [0, 5 1S s
B, A 6 A HL RN 2 oA v B A B DA TR 10
A RS U S A, R B — AP I

P& 7 S AN TR it %) B 25 ' Fe i g 1z 1l 1 T
UL, TiO, A1 S/TO WA CH ™A, B 24 HE Bk
WEPDERRAE S, Hrd G-N-S/TO # & 1 H 7 5
ERK, —Jrm, T cd BAFEE Wi 47

3004 TO
e S/TO
N-S/TO
5 2004 G-S/TO
G G-N-S/TO
2 1504
£ 1004
504
0
400 500 600 700
Wavelength / nm
Bl 6 AR E PL IS

Fig.6  Photoluminescence spectra of the different

samples different samples

0.8
G-N-S/TO
0.7 G-S/TO
E 061 on off N-S/TO
15} l S/TO
g 05 TO
= 044
5
§ 0.3
£ 02
A~
0.1
0.0 - - — -
0 100 200 300 400 500
Time /s
Bl 7 ASTALRE b 1 25 S v e i 1 &

Fig.7 Photocurrent of the different samples

BT, AT WOG BRI 2 WUk 8 K & D AR 3
TR, Gy — T N BRI R A e g, AR
T BEARAE AT LU AR T 2 G R,
24 HEMAEELFEST

P 8 (a) o AN [FI R i 119 5% A0Sl 4 b e £ 121 el &
AL R Y B B A | Hh G-N-S/
TO FE 5 B GRS P ey, 22406 R 50 min, RhB
R 2R 98.2% ., & 8(b) A [RIAE it (9 ] UL 't A 1k



%1 PR AEAF . Gd-N 48 2% SITiO,/Ti0, B & 44K 41 2k i & Kot f Ak 1 g 87
10 (a) 104.® i visible light
0.8 0.8 1 Darki
- 0.6 - 0.6
© —+—TiO, N
o —*—S/TO 04| —=—TiO
041 _i—N-s/TO 041 ——s10
o] TGS N o ——N-S/TO
24 —v—G-N-S/TO 21 ——G-S/TO
Y \‘§9§ ——G-N-S/TO
\v\A
0.0 T T T T T T —— 0.0 T T T T T T T
=30 -20 -10 0 10 20 30 40 50 -30 0 30 60 90 120 150 180
Time / min Time / min
K8 ANFRE M M5 AM K (a)FAT IO (b)%T RhB [5G £k I fie 14

Fig.8 Photocatalytic degradation of RhB over the different samples under ultraviolet light (a) and visible light irradiation (b)
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