36 % 11 Hh E w1 st R Vol.36 No. 11
2017 4E 11 H MATERIALS CHINA Nov. 2017

F % A )

mEEEMFE_SUARNKELRNARER

WMEE ", TLE
(L I SR T BB, 198 3 215500)
(2 AR ERBMHR TREABIO L. WA Fi 250100)

O OE: KRG AR G R85 5 e I A REVR & WL D5 1A 25 T 28 (0 BT AT 5%, 4ok 454 Tio, LIk id P . #a
FETELS . FRBE R AP SR SRR S AZ B )2 e IR AR, BT TiO, AN [ b T BE 6% A7 AR i 6 3R i 71
W EHES . BUEAE TiO, PG & = AL 1 i 7 F 3B B 28 (101) 1, 125 7B 2 2 (001) Limi, MU 3 i 1 R 45
BRI S4B F 1 %R . 534, BEKET TiO, A & — S HLAT R R G5 R o i 9ok 4 kY, DL R0 1R 465 it M R0 R 17 B 3%
THRUE RO SR M F T, 229 TiO, 9K 45 F AL EL A SRk 16 PE Y TiO, th2 H TR M — a3 . L8R T LRl s A6 =
BT TIOL AR 5 . BLEKT™ TiO, A & L R Z R AR S5 TiO, G I, 40 B T OGRS i vt et tk RE R 52, &
PRV T AT R TiO, B AL LEE , AN TR % R R M6 I 5 M TiO, 1A il B HAE T b Y B8 (o ik R MG HT BN T 48 5 4K
e S I, 1) A TR

KPR : TiO,; SRR AORESH; JefEfl; YeRIE T

HMESHKS. TB383  TEARIDAS: A XEHS: 1674-3962(2017)11-0860-08

Progress of Facet-Controlled and Novel

Nanostructured Titanium Dioxide

YAO Xiaxi'*, WANG Wenshou®

(1. School of Chemistry and Materials Engineering, Changshu Institute of Technology, Changshu 215500, China)
(2. National Engineering Research Center for Colloidal Materials, Shandong University, Jinan 250100, China)

Abstract: Solar photocatalysis has the potential applications for the control of environmental pollution and the alleviation of
energy crisis. Nanostructured TiO, has attracted an extensive attention owing to its good activity, high stability, and nontoxicity.
Recently, anatase TiO, with exposed high-energy facets can efficiently promote the separation of photoexcited charge carriers.
The photo-induced electrons in anatase TiO, tend to migrate to (101) facets, while photoexcited holes transfer to (001 )
facets. In addition, anatase TiO, mesocrystals are one kind of nanomaterials with special structures and properties. High
crystallity and large surface area of mesocrystals are favorable for the photocatalysis. Furthermore, researchers also focus on
hierarchical or highly active TiO,. This review summarized the synthesis of several nanostructured TiO, with high-energy
facets, anatase TiO, mesocrystals and hierarchical TiO,, analyzed the effect of morphology on the photocatalytic activity,
discussed the photocatalytic mechanism of TiO, with different exposed facets, and presented the synthesis of anatase TiO,
nanoparticles with photoreductive activity and their application in photoreversible color switching and rewritable paper.
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Fig. 1  Schematic illustration of the synthesis of TiO, nanocrystals

with different sizes and shapes!'*]

THER A e 8 5 5 THO, 2% A AN [R] 25 45 ) ke 45 1
TiO, K b AR K, (R B YRR . o A A Ay TR i A £ 791
TIN5 ) 0K A K i 238 ) 17 O T bR SR e e . DRI
PEWTR M LE ) ) e — 2 R EE bR TiO, 4K b
IS . Gordon 28 it 70 K H AR FE AR K W 4
PSP Pp B 5 B T #5719 HRGFAE 10 ~ 100 nm 2
] A BEER A TIO, 9K o TiF, HTSR R (4 F B % J A B



862 Hh AR

536 &

TRCATRER , T 5 B i — £ Bk 2 (001 ) 1 14 1) T50 UL 4
PRBLERA™ TiO, 2K ftr {1 TiF, | TiCL 8 & IR &
YIAE A RTSCAA i el Rf S e 3 T 3 R R A R A T
AR EIAFIE S . (001) Ifi %8 8 ¢ 73 He al i Tio,
AR (ANE 2) o SEHEARTE PRI, fE Tik, F1 TiCl,
TR BT SR AA LA B i 2 6 AT 37 450 PP 5 B2 U0 TOOUUBE 1
TiO, 4K i HAT e DG REAL 2™ s 1, 8k 1%
Pt ) i Ak 70 I R 80K B O B g T 7 A 8 R AT ik
2.1 mmmol « h™ « g™ BCHLEBLHI(001) T 55 (101) i L 7£
I H ] 5 38 I G A 16 M foe i, I AN (001) i 22
T

co-surfactant
R-NH,

R-OH

Pl 2 A [ A i K A AT A1 590 PP B 10, 9K g TEM
MR (a~c)lilE; (d~0)BREE; (a) F(d)TiF,;
(b) F1(e) TiF,+TiCl,; (c) FI(D)Ticl, !

Fig.2 TEM images of TiO, nanocrystals synthesized using the
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Fig. 3 Schematic illustration of the detection of charge-trapping centers

over Ti0, nanocrystals under UV light irradiation (a) *);

Photocatalytic generation of fluorescent HN-BODIPY from

nonfluorescent DN-BODIPY over a TiO, crystal (left).
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Fig. 8 Schematic illustration of (a) the photoreversible color switching between MB ( blue) and LMB ( colorless) catalyzed by TiO, nanocrystals

[36] ,
;

MB and LMB molecules stabilized by surrounding HEC molecules through hydrogen bonding (b) ; Writing letters on rewritable paper using

photomask upon UV light irradiation (c¢). Digital images of rewritable paper maintaining in ambient air after writing of 10 min (d) and 3

days (e), Scale bar; 5 mm! !
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