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Abstract

zinc acetate and cerium nitrate as raw materials. The physical and photophysical properties of samples were

The pure ZnO nanorods and Ce-doped ZnO composites were prepared by hydrothermal method using

characterized. The photocatalytic decolorization of methylene blue (MB) solution was studied under UV irradiation. The
results showed that the photocatalytic performance was the best when Ce content was 1. 5%.When decolorization time
was 50min.the decolorization rate for 100 mL of 10 mg/L. MB solution was 98. 6% .The photocatalytic efficiency was

still 94. 1% after the fifth run, indicating that the photocatalytic activity of 1.5% Ce doped ZnO was quite stable

without obvious loss during recycling.

Key words

T AR Tl ) 5 B R L VF 22 67 TR i B =2
FEAE VB A Bk AR EEVS YL H 25, Hi, Tl
T AKX BB 1 5 Yl O L™ 5 L 4 N 2 gk B RN Sl R )
A AEAR A RN R S g

EARSE, VF 2 0F 58 R WG R (CdS) L AL B
(ZrO,) 5520 F: (b R T DL 23 A H 5% B Ok B% fif 4
BLY5 YL, Sy s 7K b B34 (L Bl 5 i PR B 9 35 3 O
oo LR SO A A R A R A AR (ZnO) L
AALER (TiO) FA AL B (SnO,) &5, 78 % 4P 6 B 5t
T K ZnO 77 A 6 A B -8 R AT B R A A
A B BRI 55 0 1 e A 2 R RS TR O B AR
Y R RN R MO R PSS RNESE
L FEYK ZnO B TFRHCR RS, Bt R
L B 15 24 AN RE 1S 9 O fb M RE L i H DGk
SR E M T T B o H SOt #E AR ) T AR K
P o T LA 3 A Of ok bR 22 (B BIF N B 5 oY 4

photocatalyst,Ce-doping» ZnO, methylene blue (MB)

JBEF R BN ZnO SEA780M:, #E 1 30 55 ZnO
(N FHE R . A 58 SR G + 4 8 B 74l (Ce) 8
& Zn0O, i X 9 L AT 9 (XRD) | & 5 3%
(DRS) % BT il 5 1 04 BF 4T T R AE , I LU H 36
(MIB) ¥ W 0 A48 Tk 9 K, BF 52 1 45 10 44 R AE 42
A HES Z5 0 T B i MBI 5RE

1 SLIEER4y

i R Ve
TR 4 A AL (NaOHD VB 2 — 15 Rl R 4
FrEAGETR , ¥ R 0 W 4, [ 25 42 AT Akl A R A
BB PR (RW 20 B, f [ IKA AR R
RN B ES (KH-50 B, & RS2l & R
RS ] B0 BVE TR TR A (101-1S A L i
Wy A AN 25 AL e A7 BR A A 5 /i 3 850 L (CR22G D)
H A H 572 8] 5 i ST (CEL-HXF300 &1, 300W) ,

1.1

EETR b [E 15 34 5 H (2012M511254) ; 7 5T B o @ B RO B RL 2 5 TR ) T B 5 79 AT B JE 2% B K 2 A4 B 3 & i H

(2016 XSKY034)

FEE Rkt (1972-) o 1 B0, TS5 17 BR 58 D REAF i) o 45 5 B



551 4] AR Ce 15 2% S0 B 19 ) 4 B 1 AT 58 . 253 -

bt b B IR R A R A | XS AT S (XRD,
X'TRA #1), B+ ARL 2 #); H i B 7 8 s
(SEM,SU8010 %) , H A H 5723 &l ; 48 #h-1] WL 43
F T (UV-Vis, UV2450 ), H A Shimadzu 23 #] ,
1.2 #HAHE&E

oo BIFREL 6 ) 2. 195¢ B FR%E .5 NaOH | 1g
R 2 RN N A ) R A, S A 50mL 2§
TR NORE o3 B S A . P T IS O S R BF W NaOH L 5
O R G WRCR T L S Bl 28 (RW 20 A9, 78 [
IKA 2 "D BEHE 1~ 2h, Ff W0 B0OE B 0 % 58 2 1
ERIOR TN v R ) [N I S | e AL R e £
30min, ¥ 4.25g Fr B W I AR A 8 W B
20min, 7R FHETIE R E B IR R EH B R IUE S
W5 N TR 48 (KH-50 B, i ok RS2l & e A BR
2y A o B R B I TE R T AR (101-1S
B, g AR A R A BRA D 150°C IR 6h, 2
25 I B 48 TS IR L R R S0 BL (CR22G
B, HAH AL 2 | F53 =1200r/min & 0, BUE O
IR R EATE , HZEBK  TOK S & TRl 2~
3 3 IR A TTTE YR T B 25 T4 (DZF-6210
AL, b —tE AR PR A R 60°C IR 12h, Bl 44
FE& RS ZnO & B R IE & H) B9 A 8] 5 23 531 il
B4 ZnO,1% Ce+Zn0O.1.5% Ce*Zn0O.5% Ce-
Zn0.10% Ce+ZnO.,15% Ce*ZnO F:6FhEE T,
1.3 Bk

K X8 6 A7 81X (XRD, X'TRA 4, By +
ARL 28 @D XRE f EAT I, R FH 4 e - o B
(SEM,SU8010 &Y, H A H 7.7 ) X # i 14 T8 54 iE
FIWL 5% . >R 48 40T WL 4% 06Ok JE 3T (UV-Vis,
UV2450 B, H A Shimadzu 23 7)) X7 FE & 09 W6
HEAT I

JCHEA TS PRI . R B A5 4 0 SR B R
1% Ce*Zn0.1.5% Ce*Zn0.5% Ce*Zn0O.10% Ce=
ZnO ¥y K & 0.02g. 43 5 fin A B 100mL ¥ B
10mg/L /) MB ¥ . A G AR B WA, sk Sl
PRI B 30min, BUFE, 38 AR HIK, AT AT
(CEL-HXF300 £, 300W, dt 5T o 2 4 I B £ 47 FR
O ED R CE T EAMEIE T 7 O 1h IR A
PP (RW 20 B, i [E IKA 28 &) #4783 A
B 10min HRUFE, B8 FF J5 R 250 43 B I E 35 W .
DL lem A 98 LA AR G A8, K A S . SR 5 4h-
Al L3966 BE 3 (UV-Vis, UV2450 8, H A& Shi-
madzu 2~ A]) P A EE i FE 500 ~800nm & F T 41
FE S B W 6 BE L 3 G X e MBI TRCTE S (R A

664nm Ab # W BE AR A, SR A 3 (D SRS #E 5
X} MB ¥ B B3 ()
7= (—A/A) X 100% )
A, A NOEIRBTE] ¢ =0 B E L I W W)
TR G s A O BRI TE] ¢ B STV HH 66 9 A A T
Y sy MR, %

2 HR5iE

2.1 XRD &#f

AF CE 7% ZnO FE it iy XRD % B WK 1.
M (a) 3 2 mT LLFE HY L 78 20 O 31.73°,34. 36°,
36.21°,47.46°,56. 53°,62. 75°,66. 29° Fl 67. 85° !
AT 3 06, 45 fiT S ¥ 5 JCPDSNO. 36—1451 —
B JE T ST R AR R 45 4 S AR BE Y (100)
(002),(101),(102) ,(110),(103),(200) FI(112)
. MEH ()G Znl LU 78 Ce MBI D
ST RRIE] CeO, MIFFIEME ., M H (o) 1 4R
ATLUE L 7E Ce BRI RS T 78 20=28. 5713
B ASH AT S, U8 T IO 7 T A5 R CeO, 1
(111) fh AR AR,

TSR B/ (a.u.)
F
?—

M

20 25 30 35 40 45 50 55 60 65 70
20/(°)

B 1 KA CE#4: ZnO ¥ 1 XRD 3% K

[(a)Zn0O,(B)1.5% CE-Zn0O,(C)15% CE-ZnO]

2.2 SEM & #f

1.5% Ce-ZnO ¥y SEM EI WK 2. MET LLE
W, — BB U B T E ZnO FRRY R L X R T Ce't
(0. 087nm) H B T 2E 42 KT Zn®" (0. 074nm) ,Ce*™"
MELLIEA ZnO AR N, BT L Ce'™ #F ZnO @ik %
WM TR F#. FR Ce' it ZnO F i, T
HP AU B ZnO KRR It

K2 1.5% CeZnO ) SEM &



. 254 1 T 8 B W4T

2.3 DRS $#7

Zn0.1.5% Ce-ZnO ) DRS iEE LK 3. MIA
T AEH,Zn0.1. 5% Ce-ZnO %f 380nm LA &4
JEI A R ) FE A UL 2 Ce 8245 .1. 5% Ce-
ZnO X 400nm Ph b A] WA — & 09 WS, A i
T Ce H#84%,1. 5% Ce-ZnO MW LLH (N ZnO
B 398nm LA 3] 1. 5% Ce-ZnO FE 5 AY 409nm) , X
ARBTG5+ Ce HA AN AL BLIE A 5d =5
BUE XS R Y 41 PUE B A B0 A3 R
J& R AR R A oy B 5 1E AL BUE RN - D6
SEURAT L B A 5 SR G T DO I I e g i L O
WL RS . A L B P, TR Ce 577k
ZHL A, AT VA RBATSDCA B R R E S
P 2 AR B A AT

SR /(a.u.)
(=]
%

1.5% Ce-Zn0
02} v zno
0.0
02 . . L . .
200 300 400 500 600 700 800
K /nm

B 3 ZnO.1.5% Ce-ZnO f# DRS 3% &

2.4 HEBUHIRIH

SR I HHY 66 5 v WA S R4 K, 2R AT DL
WO 15 18 73 5 7 HY 5 0 S VR A e R TR W K
664nm,
2.4.1 I RAEALTE R MB o #7

1€ 100mL ¥ A 10mg/L B9 MB %W . i
N 0. 2g/L B AMDEME 50min &1 F A FEE ST
fEfE MB FRE fif i UL 4, NI AT LUE S 7
100mL ¥ ¥ & 10mg/L B9 MB . M HE N
0.2g/L, %4 & B 50min & 1F F, ZnO, 1% Ce-
Zn0.1.5% Ce-Zn0O.5% Ce-Zn0.10% Ce-ZnO X}
MB ¥ ¥ 1) B A 543 30 R 95. 496,98, 2%6.98. 6%«
88.8%.88. 0%, Hitf 1. 5% Ce-ZnO X MB () [ fitt

100
80f /
S
2 ol
:
- —a— Zn0
& 40 —o— 1%Ce-Zn0
—e— 1.5%Ce-Zn0
20F —v— 5%Ce-Zn0
—t— 10%Ce-Zn0
0

10 20 30 40 50 60
IR BT[] /min

K4 TRV DG MBI R A% 3 i 25 4]

BRI F iR F) 98. 6%, 7 Ce B2 =5% 41T,
HIEHEAL RN TF 4l ZnO, X 2 W M L 1) CeO,
BEAE ZnO R, L2 R -2 7O 2 4
O I T ZnO BB
2.4.2 AEALF 1A IR AE A oA

16 100mL ¥ N 10mg/L ) MB &, 1. 5%
Ce-ZnO &N 0. 2g/L. %4 E IR 50min K14 F .
1.5% Ce-ZnO X} MB #17 B i, TR 1 ROL I
N R S0 A B T, R BT TR IR 4 R
1.5% Ce-ZnO Xf MB W[ f# K 94. 0% L |, I
EAE 94.1% . HILERBL IR Ce B4 ZnO 1y
F i ELA = O TE ME A RA R R

3 it

K FHK #3816 £ 4l ZnO Fl Ce 4% ZnO #Y Ce-
ZnO ALF] L WFFE 40 ZnO RIS [E Ce 48 4% 5 i 15 1Y
Ce-ZnO X} MB ¥ W (4 B fi R . W98 45 R KW,
Toig it Ce B4 ZnO & 24l ZnO ERIH A B4 1Y
gh L Ce B 22 I WA BLAE ZnO BN T EF 860
Sk AR PR TR R R ISOR 2. 54l ZnO AH
e, Ce IR 1. 5% Ce-ZnO B CAEAL 16 M f 1
1E 100mL ¥ JE N 10mg/L B MB i # » Ce-ZnO
B 0.2g/L, 8HNE IR 50min 454 T, Ce-ZnO Xt
MB ¥ W 1Y B R 3R 5] 98. 6 % IR ] 4 Wk, P fit
Fh94. 1%, X CeO, 5 ZnO 94K M HAEH
TER T2 RE 9 BN T 48 RO B for 20 25 L 4 v T
Ce-ZnO X MB [ B 1k e .

S % 3k

L1 Bl S48 Z A0 B 24 K i 00 5 M0 B8 vt o) 6 B JFC Ol i 1 12
WD R A e K%, 2013,

[ 2] Villasenor J, Reyes P, Pecchi G.Photodegradation of penta-
chloro phenol on ZnO[]]. Journal of Chemical Technology
and Biotechnology,1988,72(3) :105-110.

[3] Lin F,Liao S C,Huang S W.The do thermal plasma synthesis
of ZnO nanoparticles for visible-light photocatalyst[ J].Jour-
nal of Photochemistry and Photobiology ( A) Chemistry,
2005,174(6) :82-87.

[47] SunTJ.Qiul S,Liang C H.Controllable fabrication and pho-
tocatalytic activity of ZnO nanobelt arrays [ ]]. Journal of
Physical Chemistry C,2008,112(3):715-721.

[5] KuoT]J,Lin C N,Kuo C L,et al. Growth of ultralong ZnO
nanowires on silicon substrates by vaportransport and their
use as recyclable photocatalysts[J].Chemistry of Materials,

2007,19(21) :5143-5147.
(T 4% 258 )





