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Preparation and Photocatalytic Properties of BaTiO3/TiO,
Heterostructured Nanofibers
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Abstract: Heterostructured BaTiO5/TiO, composite nanofibers were fabricated by in situ hydrothermal method us-
ing TiO, nanofibers as both template and reactant. The morphology and structure of BaTiOs/TiO, composite nano-
fibers were characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and high-resolution
transmission electron microscope (HRTEM). Photocatalytic activity was tested via rhodamine B and phenol degra-
dation as the model reaction. The results showed that the as-fabricated sample was composed of BaTiO; nanoparti-
cles assembling uniformly on the surface of TiO, nanofibers to form BaTiO;/TiO, heterostructures. Compared with
the pure TiO, nanofibers, BaTiOs/TiO, composite nanofibers exhibited enhanced photocatalytic activity in the de-
composition of thodamine B under UV illumination. The degradation of both RB and phenol followed first-order
reaction kinetics, and the composite showed higher photoactivity than did the pure anatase TiO,. The composite
nanofibers also showed good catalytic stability and the decolorizing efficiency of RB solution remained as high as
96% after 5 times recycle. Moreover, the catalyst was easily separated and removed from the system after reaction
and reuse.
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Fig. 1 XRD patterns of TiO, nanofibers (a) and BaTiO;/TiO,
composite nanofibers (b)
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Fig. 2 SEM images of TiO, nanofibers (a) and BaTiO;/TiO, composite nanofibers (b)
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Fig. 3 TEM , HRTEM and SAED images of BaTiO3/TiO, composite nanofibers
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Fig. 4 UV-Vis absorption spectra of different samples

T S R P g, AR TR A
26 RiELHE

AL TGk G KA, HTFRBOE & WK
K, HEZ IS A LA LA . O T 5T
2% B4 RE 0 6 A P BE, 43 ) HX 2l BaTios #i 44 Fl
TiO, 40 K £F 4 L J BaTiOs/TiO, 2 A 41 K 45 4k X} RB
AT GBS0, SLg0 a5 RIS, hEIS(A)AT
W, 7ETCO6 I ) AR IR ST T, RBALA /> & It
MAEEANEIRUE T, WP RBII S BT K. 4l
BaTiOs ¥} 4 I TiO, 44 K £T 4 4£.60  min A X} RB# fif
RO 84%F189% . [RIFF 45 F N BaTiOy/TiOy 5 &
YK EFYETTI5 £]98.23% .

RB 1) )6 4k B3 i S I3 5y ) 2 g 4 3l 1ok ok
In(C/Co) 5 Wl (H M KR, H1EISB) &1, RNV A
B )% — % )R N % W {E BaTiO; « TiO, A
BaTiOs/TiO G AL T 11 i Wi 28 4 5043 31l 2410.031
0.043£10.067 min™', #WBaTiOs 4 KAETIO KT
YeR MG, AR T TiOo MG G T RE -

K JE TSR MO B IRA Y, Iy
(7K B AORE N A B R sk A K B — s e
FAEH . ST BaTiOy/TiO, K &9 KT 4ixt
KA B ERE, 45 RWE 6 Fin. A%

W R, KBy GE P A% . 60 min N, BaTiO;. TiO,
F1 BaTiO3/TiO, 1] A 24 Wy [ fif 15 2] 58%62%F1 78%
PL o il A £33 8 B /£ BaTiO;« TiO, Al
BaTiOs/TiO, ¥ 11 4 At o 255 053731 4 0.014
0.016 F10.025 min™", ] TiO, 45K £74E 5 BaTiO;
8245 AT DA vy T 2R 1 B

WA ' AR A 70 P e A 2k R 35 2 2 5 T i, 3L
o AR AR R L SR L R R ST AT R
TR AR S5 0T A A 7] PR A A TG 1k P AR EE B . 45
KBTI (ABOS), MG KI TR E, AL (R
T JE )RR e A AR, L), MiBAL(TY)
AL IS TR 5y . AEBaTIOsF, REZLI Sl T T
(FI3AEIE R K, P FHOMI2pLIE R K, BaTiO;FI1TO,
LA FEACH [H] () 5217 FA e 67 B, Rk, BaTios Al
TiO, G HEATE M FEAAM A . X FBaTiOs M TiO FT
B S et 7R WL, BaTiOs ) Fermi A€ 2% 5 1
TiO, [ Fermi g4k, 1E 5 &5 I B I = A= ) L= (1) g i
T, M RES R BPDCEOR R, R R
2 BRI VE A S 4 b, IR B B PR
o [\, T BaTiOsMITIOI B B I 5 5t 46 5L T
[ dh, —HREN EANIT, {E45 M T R IE i T
AT Re s AR T2 A BRI B A R g i =1 X
AT AL S ) T RCR AT BRI HE 155 o



557 BURE, 5 RS BaTiOs/TiO, 5 & 9K 14 i 4% SO AL Itk e 745
1.0 = 0.4
) (A) 0.0 B
3 \N a-BaTiO, 04 > a-BaTiO, (B)
08 | h-TI'()_, 0‘8 2 2 b-Ti0),
I - = 2
I c-BaTiO,/ TiO, ot
I -12 |
I _— L
s 06k . 5 -16F
-: Dark : : 2.0 -
04 L : E =24
! 28}
= oy ¢-BaTiO,/ TiO,
02} ‘\ i o
T =3.6
\i"\. 40|
0.0 I L | i 1 A 1 — 44 b ; I N 1 A 1 2 L i | A 1
-20 0 20 40 60 0 10 20 30 40 50 60
Time / min Time / min
K5 EAMEHUR N BaTiOs. TiO, Fl BaTiOy/TiO, X 2/ FHI B (16 Ak FEAg 1 fiE S 2y ) 2% i 2k
Fig. 5 Performance and kinetic curves of different catalyst samples for photodegradation of rhodamine B under UV illumination
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Fig. 6 Performance and kinetic curves of different catalyst samples for photodegradation of phenol under UV illumination
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