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Preparation method of cerium dioxide nanomaterials

and its morphology influencing factors
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Abstract: This paper reviews the commonly used preparation methods for CeO,, such as precipitation, sol-gel, and
hydrothermal synthesis. The morphology of CeO, nanoppapers can affect their surface oxygen vacancy concentration and
chemical adsorption ability. This paper summarizes the factors that influence the preparation of CeO, nanoppapers with
different morphologies, including solution composition, acidity and alkalinity, hydrothermal temperature, and structure-
directing agents. The preparation and application of CeO, nanoppapers have become a hot research topic for domestic and

foreign researchers, which is of great research value and is also discussed in this paper.

Keywords: CeO,; preparation; Morphology

TEPTA G Lo, SioCRAE AR PR R
HEsmREEm, & 7L e & 30% 7,
fiff 2 RS — L TR SNZE R T T
4f'sd'6s’, FTLASH AT AL +4 MEGEAFAE, XA 4L
Bl EAREIR I BRI AR, HEAn I A s BRI
PR RE T mAEE TS UK CeMCe™ AL
JEAEER, XSEAR SO AR B AR T M T
AL N B T Z I RER R 22—, Tz AL
HERA TR RS RO . AL S
MARBBMARGE . KIHRER MR, AT ELAR
ST D AR RL ) — L 2 757k LA BB S 5 ) 52 )

— ZEE AR R R Bl

Fel 5 ik ERORA A IT I, AR AR TR SR AN
WAL, BRI RDIEE | WIREEGL . KIAG

[RIIRTEES

B DORE A B DOE: . Ltk . BADiE
L5, AR LRSS A A RO, R IE O )

HIBA B ES PO T BT . WA R £
B, BRVETRIOE LA, i B ISRt .

HANIES: PR EUKAE R DTIERIRE Ce™ Vi, ZBAE
R FIAN ARG, AR H,0, SKAZHE Ce(OH), [f]
Ce(OH), H¥E1L, LA RN AR ATINE, Z 5 FE LA E,
fbe, RRIGKk A s

S PR Ce(NOy), FHEUKDLTE G, R AUl e
et AL, fEEE T AL, 2T 2 K,
RAAG YR 2l Tam, HEER AN 89 m’/g A A
(A ELP S A

1.2 %I - BRI

VI — VRIS AR Rt i AR 5 i ik 22—,
IR I AT B B S, & ab Ry
SISy, PRI Sl AR

XG5 Y RIRY Al AR R A i FE o e, R e
AR, FERA RS, e TR . KR
AT T, S RIARBURR KR T, M
WFBE, Kb, 153 SAALE AR A

TS P FIATEEIR (AR) /KIS, TV pH {H,

15



Modern Chemical Industry, g4k T (2)2023,5
ISSN: 2661-3670(Print) 2661-3689(Online)

TGS W4 (AR) FIURPURREL (AR), HEHk—Bemf(a],
TR — VR B K T TREE T Oy, TR K S5 BT
BEE, BRTEMUR TP, DRSS R TR b, RIS BT
L CeO, BIA

1.3 KIE Wk

IR I BT MOFR R RV, ) A e 1R i PR 1 7K
VAR R A T AN SN TK B4 503 5
it SRS AR B S AR, IR B B i
TR T S S AE K s ORI R R, 4
L O, SRR SN, 2B/ I HL% O B
HIL AR T B i RiAR/ N RIS . HIR R
JERE . ARRLEE R A

A s VOSSR Ce(NOS), » 6H,0 ZEAS TR ik
BIZA PGS B — e W B D IR TR A, Fri
AL EE, S S H0,, R SRR G SRR
B ZE R 200°CHn# 6h, SRR AN B =0, Vi,
FERE 0 o e | NP Q= W e

P Ce(CH,COOH), A i 9K A i & BLigs 45, fic il Ce™
W B R 0.5mol/L 1Y Ce (CH;COOH), ¥, K AR Ay 7K #
AN NN T g5 e = R e N 2 V) = = N
T, wRAFE TR .

1.4 oAb £ 7 ik

TERLE : T 5RAE P Ce(NOy), + 6H,0 HEUKR
N, FE— T IE T BN e i B B 4R Mk (OP-10) FER
E Bt SRR A USRI W0 RUMELIRIA R+, Hl%& T
CeO, fHkL,

BRBE . iR S5 MO IR T R R b ) H &R
Ce(NOy); + 6H,0 fERAIR, LN HGH, DHR
FRAEIRIR LA 1.6 1 BE/R LIRS0, 453 B MR IR
AWy, IKFERE, OB PhERR 5, RIGHEKEBH,
BRI A 350°C, IRRBI KL T H & 5L B 0,
T RV FE 5 G AR B P-4 RA2 N 6.5nm BRI 45 H #5 (0
ZUREY) CeO,0

Z. ZsUSHERER R LR mEER

KR CeO, BB LA YE, ANREFIH A7 K ZHOKH
SRR ET WO, IF ELR R G Sl e A B A B A T
XARH 75 5 AL, XS S T CeO, GHEILTERE %,
R T e SEBRA =R BN, X CeO, Z5 R R E, AT
Al LR s Ot RE

—REEBLT , AT SRR ) frE AR R R T K A
ARFETES CeO, 255 R BTG ME SIS F, 07 LA AL
B HE R A SRR 255, T 110 22 53 2 5 ) 39 i
AEFNF T AT PR A5, A AR S, T 4 0 Ry
R AR P, BREE R T A A fb e, L)
PERESIRRIR K AR TT .

WIS, AT LU AR . gk
Yk ARSI ZS O GUKRER IR — A A S 4 K
g

16

@ niyerse.

2.1 TR RAHE S B

Jiang % " FHT S K I, DL Ce(NOs); + 6H,0 Al
AR BRI, il HSr AR CeO,, S1E54A
KIFRLR A AR AR e, ST 05 AR A S A g T B
#2 (100} 15k fhiE, AT RASE 5 Otk A A A P
IS

2R Bl 45 MK 0.868g Y Ce(NO,), + 6H,0 Al 0.178g 5
ZIFMEIE LR (PVP) 5 40 mL & F/KIB A, WSk —
BentRlfE, SR TCEERIR, R R LR Y
RN E RS, 200 C TR, MR HE
i, KL TRk, TGS ENIRE ER AR
IESPANTIT LS 20T e =R I 11 PO i o[ A A 8 4
40ml AAE, [ RPEHE] A 24 /N, YR L EE S LB 1K
PEIAE 1 3 MORFR LR, Ak RES th TR A TE
A FLEA DR AR . s i) 205 5 25 8 oK AR
[FIRS, 152] 7 g EL H oAU A edil, T4k
AR NS YRS KB FRIERIE 3: 1
FIPRFL LR, NI SR A s 2T RIE L, R
Pl T A FLE AR F . SRR, KISt
FEf 5, IR AT, TR RIZER RIS R, i
PRI, DB EIR AV b s b e
KR B 2K, R TE T i R S K
T A T A AR R Ao A Tt 25 AT

2.2 B AR AR X B 5 i)

CeO, ZHKURL AT ZEAH XL A B 2 ( NaOH=0.04mol/
L)FI100°C R /KA 1 1M [FIFELE 100 °CHEF /K FALE BRI
CeO, G AR E =515 22 (NaOH=9mol/L.) ; 4/K#k
IRETHE 160°C, TEAHFIIEREAZMF THEIR R CeO,
KAr i BRI ALK (1.5mol/L) , FFFIEF5IA
FHEEHEN PVP I, ZEMIEKIGEE T, 52175108
CeO,o o AT LA H B B RI/K IR BE 45 45 2 ik P T
B CeO, YK IBURL, AR, K77 Rk S
BISREER &R Y,

2.3 G S A R

CeO, KR, BRIRFNSE R A — B AEA A
SEAR T ) R A1 0T ARG 1O ERRAERIRAE IR M
FEAXTRARA AT Pl A . SEH Y 28, g ok
BT AR E] CeO, GKHFE, WA BTG PEA A3 E] CeO,
YRR, BEFE IR Z RIS, BRI AR T
ARG, BRIZAS Rysr iR 1™, RBGA5 R, JREA
T A A I A R A A PR A X PR 28 VR 220 5 Wi 26 0 il
AR . ARR . ST ERIRAERR

= RE

HETH FR 7k Il & 799K Ce0,, £
FI 2 ORI FE S Y CeO, TR ELH R
PERE, JEIR TR ARSI . (2 H AT CeO, il %
FFARXMERL FHF Tolkfb s, [RIE CeO, AT LAYE N H A 7
I ENATEZ Y, PR H RS, XA



@!_’.t).imr;ﬁ?....

Modern Chemical Industry, Eg{X4L T (2)2023,5
ISSN: 2661-3670(Print) 2661-3689(Online)

FIFIPAT AV T HEE , X 22 AR 1) & SR
BRI

BCERAME NG L RFE e R RIT R, HEF
WFRAWTELT, TEHAWOE BEFRATAY A6, BRIy
WA AAER R, FRIERE A7 A A AT B THE I

SHE k-

[1]Cano-Franco J C, Alvarez—Laninez M.Effect of CeO,
content in morphology and optoelectronic properties of TiO,—
Ce0, nanoppapers in visible light organic degradation [J].
Materials Science in Semiconductor Processing, 2019, 90:
190-197.

21 FEAMIE, 2284, KA . DUREEA & CeO, 2HK
A FERAE . A £ 5248, 2001, 19(1): 24~26.

B3, fRbk, BRSLNIAE . SRITA R 5 ik il 4
CeOy BATRLT ( 11): R VRBUKIEMIRZF KL . BatR
2R (HIRBRE ), 2000, 36(1): 100~103.

[4] XS, AL SR, A I - BRIk
il Aok — A ARA Y T 2RF5E [J]. TEHLER Tk , 2008(11):
31-33.

(5] 5KAF , BRZCHE , PRIR A", MIHLSE L IR — BRI
TR AR (1], FAR 513, 2008(04): 60-61.

(6] TKME . Xk, FhaedE , BRT . WAk 9k A
il B 1) 95 B HOG A AL M BE AT 52 HE 2 (7] BRARAE T
2020,40(10): 26-29. DOI: 10.16606/j.cnki.issn0253-4320.
2020. 10. 006.

(7] 4R , sKi= , B VA s, &7 oK
REANROER — S8 A 1K Gk B U R AE (7], s TR
KA, 2012, 34(09): 1-4.

[8] {543 . AKEIE A Ak — Akl (D). WA 4
1% . 2007(06): 44.

(9] W75k . AAR . PNIIAE | S AR SRR RL W 4 A
K AR L IR B o BRI 5T (0], EALER Tk,

2009(3): 22-24.

[10] 3k M5, FILIF, H3F,
Aedb (0] i+, 2012(5): 43-46.

(1] 5K32 30, AL, 95 R0 . 2SOl & H
R AR IR [D]. R RL2E R 1997,5(3):2-11.

[12]Lee Hyunjoo, Habas Susan E., Kweskin Sasha, et
al. Morphological Control of Catalytically Active Platinum

5 RBELH wAR A

Nanocrystals[J].Angewandte Chemie International Edition,
2006, 45(46): 7824-7828.

[13]Jiang Dong, Wang Wenzhong, Zhang Ling, et al.
Insights into the Surface—Defect Dependence of Photoreactivity
over CeO, Nanocrystals with Well-Defined Crystal Facets[J].
ACS Catalysis, 2015, 5(8): 4851-4858.

(141 R Bel . Sl ml 5 il B AL A P S A
¢ [D]. 15 B RHER 2014,

[15] X1 SCEF . A 6] 31 — S Ak 4l i & il S O A
JEAE AR IR A9 P BE AT 5T [D]. Jb 5T 4k TR 52 ,2021.DOL:10.
26939/d.cnki.gbhgu.2021.000563.

[I6]PENG C, WANG Y, JIANG K, et al. Study on the
structure change and oxygen vacation shift for Ce,_,Sm,0,_,
solid solution[J]. J Alloys Compd, 2003, 349 (1/2): 273 —
278.

[17JHTRANO M, KATO E. Hydrothermal synthesis of
nanocrystalline cerium ( IV ) oxide powders [J]. Jam Ceram
Soc, 1999, 82(3): 786 — 788.

(18] b, Witk , s/ B . 9ok — 4010 il i ] 4%
A I PERE [1]. 6 T2 | 2018, 38(05): 559-
564.

VERHZ WA B REEF, 2002-3, 53, WK , il as 7R gt
ARMERE, BIFETTI: ML IIRERRL

RS TOx x CHRFRIRD. A CEHS.
1004-0935 (2020) 0 x =0000-0 x

17



