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Abstract: Oxygen vacancy, as one of the most common and important crystal defects, remarkably affects the photocatalytic
activity of semiconductors. Improvement on the photocatalytic activity through the introduction and mediation of oxygen
vacancies has attracted increasing attention in recent years. In this short review , we discussed the influence of oxygen vacan-
cies on the electronic and geometric structures, and the optical absorption and dissociative adsorption properties of oxygen-
ated chemicals. Based on the discussion, the effect of oxygen vacancies on photogenerated charge separation, photocatalytic
selectivity, UV light and visible light-responsive photocatalytic activity is also clarified. The review is expected to help the
design and development of oxygen vacancy-mediated photocatalyst with high photocatalytic activity.
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Fig. 1 Schema of oxygen vacancies in the surface of TiO,
and their role

2 HAEMMRMEFE

T, ALY RAE T B 3 2 AT i T B AEOR
(electron microscopy , EM) Fl Hi, - i % 4L ¥ £ K
(electron paramagnetic resonance, EPR). Hi i fadi
AR — B 151 43 BRI RS 22 0 M - 2 U X b
B TRAE A 8 23 B B, TR T4 25 LR AR Y
HE 2 BB R T A I R E B R R

(scanning tunneling electron microscopy, STM) 267!

FIE 0 BEE S T B E R (high-resolution transmis-
sion electron microscopy, HRTEM) 7% STM —i
FHT W8 3R T8 A8 25 S 5 A R4 Z [l A ELAR
F, T HRTEM g S ARARSA A AL 18] 2 45
H T AL STM Al HRTEM R 0] DL 48
HiFE i, HRTEM H8K AT LLE B 48 25 0 BB A 7E
R T B n BRI, 15380 0 48 2 A R B ATIA
FLARAEAY).

LI e R (EPR) J2& FAS LX) HEL - A
PSR — PP L PREAR , AT LA P A Skl 4y Jo i+
BT S R ECRT L, JF IR R L IR 1 45
PR, XA TR, PUE R LA EEN, &
T8 A 48 R o0 SR 5T FeL - F BE R BTk, T LA 0T
WEIARWARA “HF A EHAR” (electron spin reso-



2018 4£ 10 H M 5E, S RS OLERIE XA PR R S L *3-

nance, ESR) , EPR REMEHERH HL AR A b 402 (1Y
FEAE ST LSRR (AR T2 E %), ) EPR
SRR AT HL -, BT DA E H BRI s 2 B -
RV A, T SR XU 10 K T o 4 - R 4 25 6
REFEAAN EPR {551, sl o 748 25 fir
M g BF—A T 2.001 ~2.004552% gl 38330y
N T g RIFEDE I A SR 2 B H, AR 4 2 (o — i
E o DR RN T 5 P Y KR AS B/ Sp |
B AU RERE EPR AR, (H 2
BRI IERLAR R TiY R T, BrART Lt
B, T B8 1% 4> #1 (X-ray photoelectron spectroscopy ,
XPS) R Ti> 1 1] 42 Hb iF 52 6 17 4823 o (A7 AE. {5
&, PSRRI, AR Z 098 EPR RAEUER SR
SR AEAE O B BT R , 2H E ES
S R AL 2k B AT 2 Rg i, (R L, FEAH G
MBI 2. WA DA B I RAE, BUT B R 2k
F HRTEM %54 EPR (53 Mr 07 kAT

(a) CeO, KM%= STM
Ll K&
B2 |ZfIfY STM E%F1 HRTEM E{& 5
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Fig. 4 Influence of hydrogenation at elevated tempera-
tures on the electronic density, color and morpho-
logy of TiO, nanoparticles
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