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Synthesis, characterization and photocatalytic properties of
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Abstract: Spinel-type CuAl,O, nanocrystalline was prepared by organic precursor method in this paper. The
precursor and CuAl,O, powder was characterized by TG-DTA, XRD, TEM, UV-VIS, etc. The result suggested that
an intermediate-phase CuO appeared in the system of CuAl,O, during the heat treatment and disappeared at 900°C.
The band gap of CuAl,O, obtained at 800°C is 1.92 eV and its particle diameter ranges from 20 to 40 nm. The
sample had the highest photocatalytic activity: the efficiency of methyl orange photodegradation can reach 99%
after ultraviolet illumination for 2 h and it also has high photocatalytic activity under visible light and sunshine.
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Fig. 2 X-ray diffraction patterns of CuAl,O, powders
calcined at different temperatures for 2 h
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Fig. 4 Effect of different light sources on photodegradation
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ME 4 75, FEFIMDET CuAl O, X RS
it G i s 4ok o0 400 W< & 1k 1L P AT Al oK FH
e, 2 h PR A G 98%F 97.2%, X FKH
CuALO, 7E R IOE T RA RS IR, ATk EI7E
KPR R R AR H Y
2.4 FBFHT

&l 5 froroa 800°C 1% 2 h Y CuAlLO4 1) TEM,
AILLE Y, CuAl O, fitkr S AR Ak, Hife oy 20 ~
40 nm, FIREFERERERMESIN, X5% 15
HEBFRARITA—E, X ZEAR &R E
BERGERAAIK/N, BIEBIRIASR, MmEmHE
HILE R 5 &b 2 7 BIR#IAH

1"00 nm

B 5 800°Ck:kxy CuAl,O 89 TEM B A
Fig.5 TEM image of CuAl,O, powder calcined at 800°C

2.5 18 561

W FT ALY ER S1-1] 98 I 8 6T vT DASR IS
SEIR R AR, AR A Kubelka-Munk RO 1 i K- 5
REERIR A

F(R)=(1-R)?/2R ©)
E,=hc/)=1240/) %)
XA, RELEGFINIRGE, h 24 Planck &

$(6.626 x 10 J - 5), ¢ 43i%(2.9979x 10° m - %),

FEEHEE FRP 5XTRERIUXAJE, HEZ
SMNEEEEIN DI KAMER X H (BEE) E—A5E
CuAlLO, (At i (&l 6), HIEFHI, 800 CHY
CUALO, [l 3 EE (VA 1.92 eV, X5 CuAlO, %
AT LSERIR FE SR 1 R AP AR S & 45 R 2w
HHY.

010

0.08 | /

FiRy

1.2 14 1.6 18 20 22 24
EgleV

B 6 800C j&#x#y CuAlLO,#%i% R4t %
Fig. 6 Diffuse reflection ultraviolet-visible spectra of
CuAl,Q, calcined at 800°C

3 #Hit

ARIUANMIRTIR R R T CuAlOs St 1L
7], FHA TG-DTA, XRD, TEM_, UV-VIS Z 51+
Bt CuAlOs HUSAHZE AL, TESUARF AL i
BEATHAL, A5 RMT, BUIKIALE 800C KEkE 2h 155
CUAIO, S AH, FAERYHRTAIAE CuO 7E 900°C 58 4 H
. 800CRERERT CuAlLO, AR i g 1.92 eV,
Rk B2 AE 20 ~ 40 nm, BA R ERDEERERE . &
ELIMEEER 2 h X FEEAR PR AR <k 99%, fERTIHL
AR T RA B ERIETE,

[£% K] (References)
(1 293, Fhik, B kR8RSR NS
AERARACIERERT L. 5T (t, 1996, 10(3): 187~ 193,



H3% Ha
2008 4 4 /i

hERHTIECEL SCIENCEPAPER ONLINE

267

(2

E

(4

(6l

8

LI Xinyong, LI Shuben, LU Gongxuan. Characterization of
nanometer-size ZnFe,0O, semiconductor catalyst and their catalytic
activity study[J]. Journadl of molecular cataysi(China), 1996,
10(3): 187 ~193. (in Chinese)

BRI, FHE, FE. SEREORE SR AR O
AR, B R FHARCERR), 1997, 21(1): 58~
62.

LI Jlian, LI Xinyong, LI Wenzhao. Preparation and photo
eectrochemical properties of ZnFe,0, nano  semiconductor
eectrodeJ]. Journa of Nanchang university(natural science), 1997,
21(1): 58~62. (in Chinese).

Bessekhouad Y, Trari M. Photocatalytic hydrogen production from
suspension of spind powders AMn,O, (A= Cu and Zn)[J.
International Journa of Hydrogen Energy, 2002, 27(4): 357 ~ 362.
Tang J, Zou Z, Yin J, et d. Photocatalytic degradation of methylene
blue on Caln,O, under visible light irradiation[J]. Chemica Physics
Letters, 2003, 382(1-2): 175~ 179.

OV, (2F ikl st i Ak kit se[d. ThLER
T, 1998, 30(1): 3~4.

MA Yalu. The preparation of MgAIl,O, powder by chemica
co-precipitation method[J]. Inorganic chemicas industry, 1998,
30(1): 3~4. (in Chinese)

Li J, Ikegami T, LeeJ, et al. Synthesis of Mg-Al spinel powder via
precipitation usng ammonium bicarbonate as the precipitant[J].
Journd of the European Ceramic Society, 2001, 21(2): 139~ 148.
P&/ N, T8, EWE, 5. 90Kk CUALOJR RO & B L2450
e HERAE[). (BRI, 2006, 19(5): 2351~ 2353,

SUI Xieotao, YU Qiao, JANG Yanyan, et a. Characterization and
condition of syntheszing CuAl,O, nanopaticledJ]. Chinese
joumd of sensors and actuators, 2006, 19(5): 2351~2353. (in
Chinese).

Shlono T, Shiono K, Miyimoto K. Synthesis and characterization
of MgAI,O, spinel precursor from a heterogeneous akoxide
solution containing fine MgO powder[J]. Journa of the American
Ceramic Society, 2000, 83(1): 235~ 237.

9

(10

(11

[12

(13

(14

[19]

[16]

Julien P, Mireille R, Serge V. Influence of the sol-gel synthesis on
the formation of spind MgAI,O4[J]. Materids Research Bulletin,
1998, 33(11): 1717~ 1724,

Wrzyszez J, Zawadzki M, Trawczynski J, et d. Some catalytic
properties of hydrothermally synthesised zinc aluminate spinel[J].
Applied CatalysisA: General, 2001, 210(1-2): 263~ 269.
Montouillout V, Massiot D, Douy A, et al. Characterization of
MgAI,O, precursor powders prepared by aqueous route: spinel
compounds: structure and properties relationgJ]. Journa of the
American Ceramic Society, 1999, 82(12): 3299 ~ 3304.

B %, HERR, i, % L&A CoALO AN RIIA AL
WAL HERRLT: - AR 24R, 2005, 30(2): 191~
194.

LUO Hongyu, TIAN Xike, YANG Chao, et d. Synthess and
characterization of nanocrystaline CoAl,O, spind powderdJ].
Earth science - Journd of China university of geosciences, 2005,
30(2): 191~ 194. (in Chinese)

BRI, SRS, REE. ANLBER & SiosBaysNbOs i
PR HHLPERERF AT, TN LRI, 2005, 20(1): 144~ 150,
ZHAO JiuPeng, QIANG Liangsheng, ZHANG Lei. Preparation of
SBN thin films by the organic gdd method and the eectrica
propertiedJ]. Journd of inorganic materids, 2005, 20(1): 144~
150. (in Chinese)

BUE, ZEHE, A, 5. SRR E AU
HREHEL. ==NREE2ER(B A RRER), 2006, 42(1): 72~ 73,
YAN Xu, LI Shiliang, HAN Xianghua, et a. Fabrication and
magnetic properties of cobdt ferrite composite nanoparticleqJ].
Journd of Lanzhou university(natural science), 2006, 42(1): 72~
73. (in Chinee)

Tomita A, Sato T, Taneka K, e a. Luminescence channels of
manganese-doped spinel[J]. Journa of Luminescence, 2004,
109(1): 19~ 24.

Kubelka P, Munk F. An article on optics of paint layerqJ]. Z tech
Physik, 1931, 12(5): 593 ~595.



