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NH, - H,0; CTAB; 1ECEE; MO, Segu K%
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Fig. 1 XRD patterns of 500 °C pure CeO,(a), BiOBr (e)
and C;B, heterojunction obtained at different

calcination temperatures (b-d)
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SE A HAR BiOBr (TSI, DS MU RE i RE
FAHHAR CeO,, XA HA BiOBr, Bl n-p BI5J5
GiINE A, BB 73 5 o 450, 500, 600
CHP AT UEH, BERERTIR, Ce0, 5
BiOBr i) FRFAEAT STl (111) 55 (110) Fi U 55 JBF 758
Wrigom , Wi TAREL, RUITHEIREA A TR
JRESHRARIE K, S5 T oeae . (R
fer it o R R R E Ve — 2D HEBR, (E 5
KL — 278K, i AT B O TE 3R AA 52 43 43k, S
RERE KA A4S L I RTIRAR I B B0 T, & BB
PRI S AR TS RAT4S i HZAE. ARYE T 41
Scherrer 2350 31 SR RSt
KA

L= Bcosh ()
2, L AR R S (nm) , K=0.89, A Scherrer &
B, A=0.15406, Jy X SHEICK, BT 5 TE




2

WA A BRI Hl 1K) n-p B4 CeO,/BiOBr SLAEALIERERTTE 161
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Time 200023
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Fig. 2 SEM images of 500°C pure BiOBr (a), CeO,(b) and C,B, heterojunction obtained at
different calcination temperatures(c-e), (c¢) 450 C, (d) 500 C, (e) 600 C
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BiOBr PEEIREE N 3 2 7 B, AS[RPBCBEIR B HilA51Y
CyB, S AHF i 1Y 5510 AT ULI8 SO OGS L. R
ATLAE Y, CeO, 7E 2841 X FI AT UL X 4B L BiOBr

HATELFHOEm Y RE J1, A CeO, 5 BiOBr 1
A IR 500 ~850 nm NICHFAEIRIL. HIELT CeO,
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Fig.3 HRTEM images of pureBiOBr (a), CeO,(b) and C;B, heterojunction (¢) obtained at 500 °C
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Fig. 4 UV-Vis diffuse reflectance spectras of 500 °C pure
BiOBr (a), CeO,(b) and C,B, heterojunction obtained at

different calcination temperatures( c-e)

(c¢) 450 C, (d) 500 C, (e) 600 C
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BiOBr I E 4y p% M, L [RIAE 7 A2 T AR 4 (4 6
BERETT. X AT L A SR R B B (g )
FLIR BiOBr 15 CeO, ()M M I {E R B 73] J2: 463 15
485 nm, MM ATBRAE R 2.68 5 2.56 eV, it T

Horb, A, MBEWBR, E, 9 BRE. [FIRER, BEE
BRI I TR, C3By B WA i 9 A RE g
TEIZ WG .
2.5 BET 43#f

il BET J7 300 AR A te i AR, Al
SR B B RE R 16 T I 2 7= ARG AR L -
20, gadores TRRREEEE, BT, =
Tl S AR R AR IR BB, Bt RIOG#E
P e AR, 2 1h W% B BE ) iR, AR A O
AR ST % P A 3 5B R 1 2 500 C ik
Ce0, , BiOBr } 4 CeO, 5 BiOBr f#) FE /K b A3 = 7

& 1500 CE#fk CeO,, BiOBr R ARBRERET
B C;B, RR4RILRER
Table 1 The specific areas of 500 °C pure CeO,, BiOBr
and C,B, heterojunction obtained at different

calcination temperatures

Calcination Sger/
Samples
temperatures /°C (m* - g™")
CeO, 500 72.1208
BiOBr 500 4.4758
C,B, 450 7.3421
500 27.3443
600 16.9419
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K5 k500 CF C,B, SFRRZERY X S T
A, It X G2t 7 RE 1 AT LIS A0 500 C TR
C;B, g P &R T RAE(E S, B 5a y Ce
3d 1y X FEOoti FREIEE, T Ce MR IES
&, £ X FLMAG, mEZBRFMEELE,
RIIL Ce™ 1 Ce 3d RERASE A4, BRI 6 1RELL,
"534 Ce 3d,,, #l Ce 3d,, Wi-HUIHE, F53CHRIC 2R
SRy Cet ik, XRIIE AP IELL Ce™ 25
FEAER Y FERYGEJFUR Ce™. B 5b 0 1s 1 X

(a) Ce3d,,
916.42 eV

Ce3d
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882.14 eV

Ce3dy,
906.56 eV
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529.88 eV
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Binding energy /eV
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164.49 eV
1 1 1 1 1
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Binding energy /eV
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536 534 532 530 528 526
Binding energy/eV

Br 3d

td) 68.41 eV Br3d

Br3d
69.01eV
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Binding energy/eV

(a), O Is fii(b) , Bi 4f fEi (c), Br3d A (d)

Fig. 5 XPS spectras of C;B, heterojunction obtained at 500 °C; Ce 3d (a), O 1s (b), Bi 4f (¢) and Br 3d spectra (d)
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7ERY . 5d Sy Br 3d i X BEZOEHR TRERE I,

Br 3d IR RE AL P 1E 68 ~ 69 eV Ab, KW 5
ZE IR B A AE
2.7 StRERE MO EHES T

CeO,/BiOBr 53 5 &5 ) 't {1 AL 17 1 2 10 5 I At
Jokl MO SRV 9. [ 6 R T AN R MBI T
CsB, B A TERAU AT WL OGHR S T A MO ) R (4]
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Fig. 6 Comparison of photodegradation efficiency of MO
using pure CeO,, BiOBr (500 C) and C,B, heterojunction

Visible light irradiation

obtained at different calcination temperatures
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Fig. 7 First-order kinetics of photodegradation efficiency of MO
using pure Ce0,, BiOBr (500 C) and C;B; heterojunction
obtained at different calcination temperatures under

visible light irradiation
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Fig. 8 Schematic diagram of photo Catalytic mechanism of

Ce0,/BiOBr heterojunction under visible light irradiation.
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Study on the Photocatalytic Activities of n-p Type CeO, /BiOBr
Composite Prepared at Different Calcination Temperatures

CAO Ya-ya', HUANG Shao-bin*'*, YIN Jia-zhi'
(1. College of Environment and Energy, South China University of Technology, Guangzhou 510006, China;
2. Guangdong Provincial Key Laboratory of Atmospheric Environment and Pollution Control, Guangzhou
510006, China)

Abstract; N-p type CeO,/ BiOBr heterojunction was prepared using microemulsion method, in which cetyltrimethyl
ammonium bromide (CTAB) acted not only as the Br source, but was able to link the cetyltrimethyl ammonium
cation with CeO, to form a water-in-oil microemulsion-like system. Several characterization tools including XRD,
SEM , HRTEM, UV-Vis DRS, BET and XPS were employed to study the phase structures, morphologies and opti-
cal properties of the samples. Methyl orange (MO) solutions were used to degrade by the prepared composite pho-
tocatalysts and evaluate the photocatalytic activities under visible light irradiation. The results show that in
compared to pure CeO, and BiOBr, the heterojunction exhibits enhanced absorption response in visible light range
and higher photocatalytic performance for the degradation of MO. The Ce0,/BiOBr compsite calcinated at 450 °C
exhibits the optical degradation rate of MO under visible light irradiation, while high temperature calcination can
lead to sinter of photocatalyst. The study on mechanism shows that the CeO,/BiOBr composite induces mineraliza-
tion of organics by utilizing the holes generated in the VB of CeO,. The enhanced photocatalytic performance is
explained by the formation of the n-p type heterojunction between CeO, and BiOBr.

Key words: CeO,/BiOBr; n-p type heterojunction; calcination temperature ; photocatalysis; microemulsion method



