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Study on the Preparation Process for CeO, Superfine Powder
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Abstract; Compared with traditional precipitation process, a short process for preparation of
CeO, superfine powder was investigated by ultrasonic spray pyrolysis using CeCl, solution as raw
materials. The thermal decomposition process of CeCl, - 7H,O was examined by TG-DTA
experiments. CeO, was prepared by the precipitation and spray pyrolysis method respectively at
600 C, which was characterized by XRD, SEM and TEM. The two methods were compared in
terms of products, processes and the resource comprehensive utilization. The results showed that
the reaction of CeCl, -7H,0O at 25 ~233 C was a dehydration reaction, the thermal decomposition
start temperature was 500 C and end temperature was 583 C. The product synthesized via
ultrasonic spray pyrolysis has good dispersion, regular morphology and the particle size
distribution between 0. 11 ~ 0.80 wm, while the morphologies of the products obtained by
precipitation process was not regular and agglomerate was also observed. Obviously, ultrasonic
spray pyrolysis method is a clean technology with short process, high level resource
comprehensive utilization and controllable product morphologies.

Key words: ceria; spray pyrolysis; precipitation; XRD; thermodynamic

A (CeO, ) P 2 A ALY,
HRFIRI Y B 22 VR S 1R T T 2 B SR 4
x , N TAFEIES CeO, 14 RALE 3
P2 o R S A A5 5 T R T R I 5T T
RN RS, CeO, 15 R TE LB % A1 R} i 2 i
ZE = S UN A BB AN [ AR N2 i
T AR T A A R ) AU,

P SCHRGE , A CeO, M 7 A K

Y BEEA: 2014 -04 -22

5 WUARAL 21 RRFIRRE T | il B 22 Je vk
S 35 ik 2. e e B TR A4 ik, vl LAl 4
HELA AR FE 545 25 1 CeO, 4N K K3 4. Chen
EL10) 2 F K #43 | Lh CeNO,/Na,PO,/H,0, H &
BT, 15 3] H 4225 30 nm, K29 100 nm F#E1R
CeO,. Li %M R HHLAMAL 235, LA CeCl, - 6H,0
1 NaCO, - 10H,0 A FUEHH £ T 41K CeO, kL.
S LT A G A B R AR, SR A

BEWE: EXARPAEETHYIE (51274060) 5 FZRFHE TR E (2012BAE01B02) .
EER T RICE(1951 - ), 5 IRV R AL R BUR , WA S0

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

%6

BRI B 4 T R OIR B R 25 A A a8 ok R
Mercadelli 25 5% FH il 4 Bh 22 J0 Bk | oig 28 A
[) L 53 S A5 B R 30 R 5 I ARAR R R Y
CeO, UK. Chen %' 5% FH #8 7 05 25 #A i 15, LA
Ce( Ac), HFBHE 650 C il 4 T Z= 1 A FRBIR
CeO, ¥ A, Kang 25 338 1 VA W rhom AFT 1 iR
M2 s BEE RIS R0 CeO, 722 B
AR BRIE 4544, Shih 25 43 31| F Ce(NO, ) 5,
Ce(C,H,0,), %ﬂ(NH4)2Ce(N03)6 RN TR Y
filiy | 30 0 P 5 55 A A il 45 T BRIE CeO,, H
TS [ By i 7 At AN A ), 7 Ao ad g v % 2
PRARULTE , R A AR L TE f R 2 iE S 808 k£
FLEEHE (25 O BEHE R T2 U 5 F8 AN [R) T 35 1) S
Xu 2 A TR 5 K iR L CeNO, R
B TEE BRI TR W R, P 5IAKZE
R, HELR TR TRV 28 R B AR A R R
Bl B T S A R AR DT TE T A S0 S5 44 . R P 7 1
55 I £ CeO, AXUAT LATH B0 40 BbE 3 41
BRI UL, i EL X T 48 et CeO, B4R ik
HATEZM TR #4006 4 R BORfE 3
TR FEBCR % T ¥, CeO, M4 = — i
PLZEIUE (Y CeCly WA JERL, A i 2 A T €
F BT UURE P2 W B A5 3] CeO, . 15 58 5 Bt vk
I T Tl AR AR 8 2 7 SRR G2 T 2 i —
NELRRE.

SR, 45 158 25 FA g 75 b T Tl il 4% CeO,
BT X IE IR AT A K TAET i —2
JEFF. LA CeCl, VT A JFRH 0 155 55 #0 fif ] 45 A Ak
il 1 2R DL AR, AR SCRIFSE T CeCly A it 7,
FEUESERE TR CeCly W RNE S JRURE I i i 75 s
F IR 5 T A CeO, , I XTI 35 B 1k 5
AU E b T2 B MERE RN AR R FH 25 A [
JrEHEAT T X o

1 SERAR SR 7 vk

SEEECRE: Tl 4% CeCl,-7H, 0, 751K

PUE ST FREL 55. 9 mg B E{A CeCl, -7H,0
£ 25 ~ 800 C i Bl Y, FHE % 10 C/min
1T TG - DTA 5255, B 58 Hp O figgacd 2.

DOVE L 2 A5l FF 53 g Tk HAi iy
CeCl, -7H,0 % T 200 mL Z&{8 7K F g il it Ce’*
BTN 100 g/L 1Y CeCly ¥R, I BE /K $X
1t 10% 19 NaOH ( 5 Na,CO, ) , ¥ A& il 19 I ¥
PR B E 50 C TR AR LT, A S h
600 C i Ja nT A5 2] CeO, FE i, %M il

F R, BumBNA R G LR 801

#E CeO, - OH( & CeO, - CO,).

7 P T B A T 2 AR AR A K 53 g Tk )
CeCl, -7H, 0 ¥ T 200 mL Z&4# 7K H il it ce®*
BTN 100 g/L Yy CeCl, R, 4 BE il 4119
VW NS 25 Ak, B 25 Ah s 250 3 50
VRO R R AR Be R AT i S 55 AR AR
B CeO, B R UTBAE 48 /Y Hh F %R i e A
CeO, — Cl, K55 0 19 6L B el B 7 8 4 THIR =
600 C J5 5 &, & 7K W W52 2 [l i g <orb i
HCI i1 C1,.

FESRAE 543 1. il XRD X 15 2] 1 7
SRIEAT TR M il it SEM BEAT T IR S R AR
REESE 434, 38 3k TEM 1 SEAD X 5% %% #4 i
Pl 2 A B A RE S O S M EA T T 3R AE 5 0047

2 ER5HS

2.1 LXRESLFHHRSRITERR
TR S A Bl | 3% S 1R R AT
SRR SI05, JE ARG R rh o R 4 ek
SRR IR BE A . AR AR (R B RO 3R
FRFE 0T o Bl L B A A il 2, BPBR ER if R
(TG). =AML (DTA) it 5% T FF b AE #o B ik
PR A AR, BRI I S 4. TG - DTA
Y0 FH T S 300 SIE ) R 28 1 S AR 3 i st R 1) Jo £ AR Ak
AL
K 1 fi7s A CeCl, -7H,O [ TG - DTA Hi4k.
MR AR SRR A, FHER R 10 C/min,
FHEIX[H] 25 ~ 800 C. MG E 1 TG Hh 281155 41
Bri5 2] CeCl, -7H,0 Wit #3530 4 B
Bt.1) 25 ~233 CIX[a], X0 FEH 0A Z 18] il
2, B B BT iR K L A LS IR A 32.3%
XK R B BRI T BAE 33. 9% AT A (I
F1) , VLB K K20 212 B B o e A8 b 1 = 2
110

il O e e,
90 o]
g s s
RN B500°C =
708 P i 1-0:5
i 233
60
583C D
50t ‘ . . . . C . ]
100 200 300 400 500 600 700 800

t/C
E1 CeCl,-7H,0 By TG - DTA %k
Fig. 1 The TG-DTA curves of CeCl,-7H,0O
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Fig. 2 Microstructure characterization of CeO, prepared by different methods
(a)—CeO, - CO, Y SEM [&; (b)—CeO, - OH [ SEM & ; (c¢)—CeO, - Cl # SEM [
(d)—CeO, —Cl i) TEM & ; (e)—XRD [ ; (f)—CeO, — Cl ki 55 17 .

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

%6

0.26 ~2.69 wm, it [RJE W0k Z 18] A 52 540 A1 2R
M4,

’l 2¢ 7R DL CeCly % 0 J5ikk il i — 20
T I 35 P ] 45 1 CeO, , e TESME I (R IE
TR ZEL 18, UKL 22 1] 8 2 0 SRV B, B ol %
1) CeO, URLA B4 1 7 Bk, 18] 2F Ay i o % #
i CeO, — C1 Y SEM Kl H 1 600 Ak b 45 2F
PG4 M A5 B 1R BE 43 A5 &L, T il 4 19 CeO,
WK RIS AR AE 0. 06 ~3. 28 wm,70% LA |4 ik
SYARTEO. 11 ~0. 8 um, e RUR K4S A 3. 28 wm,
B/ IMIRDRL A2 4 0. 06 wm, Dy, 4 0. 57 pm. Ky 1 37F
— BSOS # | I8 2d Fif 7 R EE S CeO, - Cl
£ TEM &, i1 1 vl A & ke o o B
rhZs ZER R BRIZAURL, £h 1] Y ik 9 SEAD 177 4
IO LA HRE S B 22 S Aok S AL 1B 2e Y
a,b fl ¢ 435 A FE b CeO, - OH, CeO, — CO, il
CeO, - Cl i) XRD I3, = Fl A & 14 0T 5 437 2 06
£ PDF K i (no34 - 0394 ) FPATTIERY 20 F R %L
P — 2, VLB R B — 19 CeO, ALY, WA
ARy R 5L CeO, — C1 1Y XRD K33 37 5
WL BT wE AL, AW RE A B AKX S
SEAD 75 2| () 2550 — 30, ARG R A (8) 115 A
il CeO, — OH, CeO, — CO, Hl CeO, - C1 7E(111)
Sh R [6]  RSE K 59,17 ,15. 74 F17. 82 nm, B4R
JOE AR it A RO /) | W5 55 B e 12 ) 5 1
CeO, BARK /NI FIAL AT

KA
D= Bcos6’ (8)

XA B R TE (rad) ; K O Scherrer & %%,
0.89;1 A X Sk K, 0. 154 nm; 0 A7 4T £
(rad).

IEH T 1) HXFT CeCly B3 fif 13 A2,
Ce(OH), #1 Ce, (CO, ), Mot i BRI 2)
TEGE 55 )5 e iod A v A ot 7 v iR X457 B 18 I ) L

F R, BumBNA R G LR 803

ifii Ce(OH) , Fl Ce, (CO, ), I AT HEHS it i
FE TR X B N fR]4 53) WSS A L R 48 T T
WRORRZE I SR ) B JoT A8 A 5 52 2= 1 ) BAE
et R W B R A R AR R R
SRR RE R 5 AN R 2 R S R P 72
JE H [E AR 2 A 1 5% AR 22 450 v e ol AT 3K A A
IYFRIE G CeO, fbki, [Al A 7843 (I 1] 5 i
PR SR E— KR

2.3 SUFHAEHEIERNTLE

DUELJEM + Tk A ki e e T2
2, R AT T 45 i A B R v R
AIFEARAR LR, SR, W55 55 TS ph T AT S 9
ZH 5y TCR 5 o3 A B B MR R A T2
TR R A AR P SRR A B T A8,
XA R T AR A4 i I 3% 3.

B3 iR T AR 1 LABRBR AN M DTTE ], %
FVTE A = b 0 T 2 AR~ B, UL
VEVEFR PR AL E ULUE G U8 R =AY LB DT
TERIMA S5 AR GEAMY 245, 33 A UTTE
3 108 BT B R S S B8 B A K A HE S
Tl A JBICR TR, K55 B B HE 1 #800 fig = A=
1 A A, DLTE L 0 SR IR R B A S
VE TS BB R AN 4 5 B U AR ) B
At AR R A AR A SRR AR 57 8
5 S R IR 25 B A B8 4E. T A0 1
2 LG ARl 7 YA Ak S et 25 A v o 4R 1
iy T AR, e SRR T 2R, B — 2Py
i 52 N7 2765 S F ST il R ) A A il AR ) 5 AR
oy fil 7= A 1 R RN e 2 2 HCI, CL, M
H,O,,, , 38 i 7K W Wi ke & A= i 6 2 1] i B2 <
(4 CL, 52 30 5% U5 1) 2545 R FH . W% 25 AR o 1 O
FORTE T 1m0 B S 53 B 1048 B s 38 ) 7K IR 2
BT S AR TE A R A R b
AR R 97 B/ NI R G R KT8

TERBIL:  UUEE COHEK
L - R |-
mish - v —{ o | s AWOERRAHR
#TIIA ~ LRMENS R
TERBL. BHERMEE

AAbsh
HCI/CI, N
OV, it

1e] e )k PR 3R 1 iy P T B P A

B3 MigESHEMBENIZRER
Fig. 3 The process flow diagram of the precipitation and spray pyrolysis
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