502

201043 A
;’;s'es!esley':%

¥ HFLT &

R R

X % ® I K % % R

Journal of Dalian University of Technology

Vol. 50, No. 2

Mar. 2 01 0

XEHS: 1000-8608(2010)02-0167-04
ER A L7,

% E 3%

B R B0 E A AR CeO, WS

v

(L. A#ERBAY AEEMFIRSER, 1T A%
2REHTAFE AT H¥K, LT K&E 116012)

[=]

FEE: L Ce(NO:, » 6H,ONay COs 7 F o, R J 87 2L 55 B0 M P03 2 4 40 3 49 U0 0% o

S BT R 4 4RI o 5 CeO,
RESEE. TQOIS. 2
0 9l

#l & CeO, ATHMR, 2 500 CREBE 1~4 h FRF T &4 H 841k CeO, & K. A #AE 247X
L F B AR AE R 30~50 nm. B FREAM IR H I E A A RAEEEZAT, RARMK, BB A

116028
HETH AR Eg s FEMBEERTREFF LD RAREESFHATT R, XD

B HANRNEHATT R ERENAH AN CeO, ARRBRBILT & R H &2 HE

FERAENEAETEEN FLEN ELERG B RENETHEELEN A,
MEARE: A

TE. 48K CeO, B BHEAT M4 Y i S LB 0 D iE
AL A AR U B

AR AR CeO, & B b N F 52 4% 52 %

B WO, L AICOHD ;4
AALT 3z 18 A F 8 A A6 4 5 R HL 3 (SOFCs)
=R AR AR AP SR
YRR AT AR I V- T B L T S Y
23 DLSE B0 oK CeO, 1Y W 40 B I hr 42 1]
P BRI Ty B A S AR R, 5 T OR

To 5 7K e ik A% B AT ] A v gl B L A B Ok b
AR 55 R M P B 7 38 ¥ B s X A0 UL vE
e, 38 3 A R R v AR L B A B, B B N )
e BE N SR TR EE R R X CeO, 99K 44 RHE % A
it 750 () 5
1 SEEEEE 5
1.1 RAKI SIS
R Kb 3RO PR AT A, O (R R B b A A 3 T I 1 7
O3B L2 BR B R Y TR
DL A2 He W B Ay 5 AR T 25 40 oK b R} i R
e SN IR B T RE S A8 A2 A VR L DL
TR N 2 T8 2 8 15 B T s B g ok e fLaE
SR P IR o 5 3 A AR S S A2 A L A5 A L
KA Lt R AR 75 21 R B A B AN R A R, SR
B F 38 3 A L, vl LIRS I 445 #4) Ay AE 2245 4 1l

KEO A FHHT 5% A R, Ce.
2 AT gy Kk B R, i y-Fe, Oy /polymer,

A B 4l 5 55 1 M BH B S8 e g (D113, Kt g I
D072/CdS.Ni/C %. 5 Nanocasting J5 ¥ fH tt

B2 o B T SRR AR KA R B U B 4 AR B

B AL A% A X 3 26 411 5F {X (PANalytical
X'Pert-Pro powder X-ray diffractometer, Cu ¥,
A=0.154 1 nm, J A HEEF 5°/min, B 40 mA,
7
FR T 55 JF TP B 22 4 WY B RT AR Sy 55 A ) 406 B
JH 7 LB 522 48 B ok R ] I 2 B T AR S
W im B 2009-12-05;
TEEEAN

microscope).
f&=E BH# . 2010-03-20.

thermogravimetric analyzer); i& #f B T b il 5%
EETE: HEKARPHAREE BT H (20806011).

BH 40 kV); #FE 43 H1 I ( TG-DTG, Seiko

1.2 CeO, g ST il 25

(TEM, JEOL 2000EX electron microscope) ; 1
R (1974-) & B2 E-mail: smzhu@dicp. ac. ens BRA1L(1964-) 55 B2 o 18 4 A 3 il

W B (SEM, JEM 6360-LV electron

BGEH Na, CO, L, 7E 20 CARBh B TERE



168 X # ¥ L X

¥ o R 5 50 %

Bk g B S 0. 1 mol/L MY . 5 itk R i
TSR I BEFET 4% 20 mL T 4 9 R, Ce Y
RS IR I %8 4. 20 °C i 1 h J&, I 7% N
W22 1) 1 DT TE A B s 43 B R, DODE TR R
80 ClHIRE T# 24 h J5, T 500 ‘CKi%E 1 h Hl15
CeO, 44K 1A,

2 HiRS5ivrie

2.1 S EF ()R i R A i RR L 5 i)
SR A 20 °C Sz N S )Xo i 3R 44 ik AF 21
B SZ U A s 1 TR, R 5 min J5 W] WL %%
B ETUTE A R B XRD 5% 8 58 3 F &2 &R
CeCO; OH F 4K F4H (JCPDS, 32-0189). [A] i}, 7
28.5°.33.1°.47. 5° % 56. 3°4b H BLXF B F 57 05 &
£ CeO, (111),(200), (220) A1 (311) & i (1) 45 AF
A bt (JCPDS,43-1002) , £ 8 CeO, FHAITE K BE
ke By Bt © 4 B . RN 10 min J5,
CeCO, OH f AH AT 5 e AH X e 58 B AR , I 4+ 31
ST Ce, OCCO;), « HyO i AH By 55 AF 77 5 1
(JCPDS,43-0602). 4 ) Wi At ] i5 %] 1 h, XRD %
Kl CeCO; OH fhARAT S 16 2% L A B CeO,
AFATT SRF e F0 R ) 0 5 B I8 184 R 2 7 o [] AE R &8
A b, fhRH A SR N B AT S 0 e R I BH I AR Ak

5Ce0, *CeCO0H
o ACeZO(CO;;)z'HzO

10 20 30 40 50 60 70 80
26/(°)
B 1 F R R R B CeO, 34
41 px 89 XRD % 1E
Fig. 1  XRD patterns of CeQO, precursors

synthesized at different time
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Fig. 2 XRD patterns of CeQ, precursors synthesized

at different temperatures
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ion-exchange and hydrothermal

Preparation of CeO, nanoparticles

by ion exchange homogenous precipitation method
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Abstract: Nano-crystalline particles of CeQ, were synthesized via a novel ion exchange resin

homogenous precipitation process, in which Ce(NO;); « 6H;O and Na, CO; were used as precursors

and a weak acidic cation exchange resin was used as substrate. The nano-CeQ, sample with high purity

was obtained by calcination of the precipitate at 500 °C for 1-4 h. The precursors and the samples were
characterized by TG-DTG, XRD, SEM and TEM techniques in terms of morphology and size

distribution. The mechanism of homogenous precipitation was discussed. The XRD results indicate

that the as-made CeQ, nanocrystals are cubic crystals, consisting of crystalline particles with a size of

30-50 nm and a good dispersion. The results demonstrate that the ion exchange resin homogenous

precipitation method is a simple yet environmentally benign route to the synthesis of CeO; nanocrystals

in large scale and at low cost, in which the ion exchange resin can be recycled.

Key words: ion exchange resin; homogenous precipitation method; CeO,



