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Table 1 Comparison of advantages and disadvantages of high entropy oxide preparation methods

Preparation method Advantage

Disadvantage

High temperature solid phase

Easy to introduce impurities, high energy con-

The process is simple and the output is large

reaction

Hydrothermal process

The composition is controllable, fine powder

Spray pyrolysis )
size

The elements are mixed evenly and the reac-

Sol-gel . .
tion temperature is low

Fine particle size, uniform size, nanocrystals

sumption. not easy to control the shape
The operation is complex
High energy consumption., uneven powder size.

easy to produce NO, harmful gases

The raw material is mostly metal nitrate, which

releases NO, gas, expensive raw materials

Porous structure, uniform and controllable

Solution combustion synthesis N
composition

Liquid phase mixing, the composition is uni-

Coprecipitation

form and controllable, powder fine

Excellent film performance and controllable

Laser pulse deposition ) )
film thickness

The crystal size is uneven
The process is complex and the precipitant is not
easy to handle

For the preparation of HEO thin films, the appli-

cation is limited
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Fig.2 Schematic preparation of spinel type HEO by high temperature solid state reaction method™"
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Fig.3 Mechanism schematic diagram of MnNiCuZnCoO. -
HEO formation with a high refractive index surface

for the oxidation of dibenzothiophene™
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Fig.4 (a)XRD patterns of La(Coy,Mn,,Fe,;Niy;Cuo,)O; in different temperature of heat treatment; (b)SEM
images of porous spherical La(Coy; Mny, Feys Nig, Cug, ) Os3 (¢) TEM image of the hollow multi-layer
core-shell; (d.e) High resolution TEM and SAED images of La(Co,, Mn,; Fe,; Niy; Cu,,) Os3 ({) BET
curve of La(Co,,Mn,; Fey, Nig, Cuy,) Oy (g) EDS mappings of the elements in La(Co,,; Mn,; Fey s Nig,

CuO.Z ) ()3 Loz
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HEO, H It £ 2K 28.08 m”/g. Hh & H KR £
AT TR AR AR SRR L AR ORI A 2 1 S AU B R
Al FEF AR R, a] DA B 5 2 19 42 & =0 5 1% HEO
P HVEAB S L 25 25 B A b RE I R B T 625 F/g MO
WA 1 A/g MRS E T, 443 10 000 KAIEH
Ja A AR RN 88%0 . JE A & 25 O BR B A FL &5
P HAT B R B LR T AR, O A AL R R v PRt T
()3 VAL A5 e A b =R i S BRA AT H A T A A%
i, HEO 1) Z 70 2 Pr R RO A A 52 W 04 e ik 47
BRI .

Liu %55 58 i A AR B Ak -84k T2 T & i 7 B
AREAZEAM HEO 99k Fr. flifi15E4% MnCL, -
4H,O.NiCl, » 6H,0,FeCl, » 6H,0O,CuCl, » 2H,O
Al CoCl, « 6H,0 % F N, N-"H 3L H it Jii . 2 B Rk

BRSO B AT K R = 2, 2 5
BEIR A S I TRBR i A A R  h E  ARFE 30 h
Ji » 2 DMF L8 F K Uk i 05 05 15 21 67 38 7 i Uk
B HE-MOF; B J5 7€ 350 °C B SA# 2 h,
FEAE 200 C Y28 AL FE 2 b, S ) 45 20 R 4
B HEO 992K i, P W e 16 £ 5 09 58025 0 i s
Y 70 S5 B L B8N T R R TR R ) B L, 1%
HEO 94>k F 78 H A A0 AT 420 5 07 H 28 B0 Y R A 170 H 4
ABTE M, HAE 50 mA/em? B HL W% B R B i Heoh
266 mV, Tafel £ K 43.9 mV dec ;%L AT AT
FE TAE 24 h, B B4R A,

R s Ak R IR Bl R RE b 2 N, A IR R AN T
A e 0 N 3R BE B AT A B R M R Okeejiri 25508
CeCl, » 7H,0. HICl, . ZrCl, . SnCl, » +H,O Hl Er
(NO;); * 5H, O 43 51 ff A6 5 85 K b il 45 5 3K 44
W, LL 5.0 M NaOH ¥ R UTRE R 84 15 min,
B0 NSO BE I K e Bt T B & A5 A B CeH-
{ZrSnErO, HEO (& 5). #5455 KRB, Ir i /=9
HEO JZ L4540, b R Ah 87 m* /g, F ¥ fL1E
95 nm, H & F oo R #5501 . 1% HEO 7E 500 °C #4
Ab 35 AT T CR RS E Y B 254

K5 (a)CeHIZrSnErO, & 4 # TEM = & & ; (b)
CeHfZrSnErO, # SAED 7T & HE; (c¢) CeH-
{ZrSnErO, #y EDS 7 & E Y

Fig.5 (a) High resolution TEM images of CeH-
{ZrSnErO.; (b) SAED patterns of CeH-
fZrSnErO.; (c) EDS patterns of CeH-
{ZrSnErO, "

FLYCVE L TG I HEO M3 VRO EE 40 /), 73 HOHE 4 5
I 0 o R R S A T LA R ARG S 7 i B AR
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REFE. DLAM, A AH PR S 3547 HEO & B nl DL %
JEHERIES . MR E T HEO W ZHEE, B
I EBAE RAE 7% N R R pH AR LR
Gy B G 7R AR

1.4 BR-BREHESHELD

VS - B s T A FR o 4 R AR S5 T W M LY U
FEG T JET pH (A HLEE R 2k 3 %% 5 WK i 46 A
A IR J R = 2 ) 24 245 A T e v IR AR A B S 3
Y1510 HEO #y R i J5  .

Liu %5 458 BaCO; . Cys Hys O, Ti, Zr (NO; )
5H,0.SnCl, » 5H,O,HICl, & (NH,),Ce(NO,); Lk
1:0.2:0.2:0.2:0.2: 0.2 BEIRILIRA . Bk BaCO,
ERAERLL T s 2 F01 4 2030 hn AF] 40 YA R K
WD, FHEKIET pH & 4~5, B bk T 5 15 5
HEIE , P 400 “C I 600°C 43 5| #A kb P 2 h 45 Ba(Ti, .
Zro.,Sn,, Hf,, Cey, ) Oy HEO #34& , HEO #3441 8 5 78 1
230 “Che4h 2 h #1145 Ba(Tiy. Zry, Sny, HI, . Cey s ) O 5 %
Wz B BE 298 6.53 g/cm’ , BB B 4196.31% 5 1 kHz
~1 MHz JE BN .i% HEO B % 04 B 5 8UFE 664 °C ik
B fpe i, A AR FE B SR R (EAE 700 C LA,

TEAR IR T W B8 e 32E 47 $ A B, BT LA 3 5 A £ FL

H AR RSFA /N HEO, Yang %5050 4% 45 B IR (4 Cr
(NO;); + 9H,0,Zn(NO;), + 6H,0,Fe(NO;); -«
9H,O.Ni(NO;), » 6H,O & Co(NO;), « 6H,O i# T
EE TP IMAHZmAENE SR, &K pH
Sy g5 L B FE S IR HE T S A5 B T B, TR I AR A
b S 8 3 2 FL 59 HEO Bk (K 6), BF5T 45
KB, HEAR T RIS S8 S 1R IE R =48 ™
2R ZE MBS, BEIR 45 300 °C B A B IS 5 21 4 f 41 A A
IR IR R 24 BT, 7E 450 ~ 850 °C [a] #hAb ¥ AT L i 15
gifAR AR HEO H YR EEF2] 1 000 CH, =¥
HE A NiO Fi CrO /9 A7 5 B 25 8 B /9 7+ &5, 72 0 i
mroRL RSE B R 3 K, A 450 °C ) 12,54 nm B8 K 5
850 “CHY 20.99 nm; fr il 4 HEO-850 Ay I 2% 1] 1>

16.06 m?/g, M HEO-450 ) kb E M ALl 20.08 m*/g;
¥z HEO-450 HI/ERE & 7 s b S il AT BHE L 76 1 A/g
B HL L% B R G 3R 1 000 WK 5 . H b 45 AR SR R F5 7E
1022 mAh/g, & & T HEO-850 #) 700 mAh/g, JRHA
& HEO W Ei 25 il 7 SR m s B2 G 8. A R T
BB 1 3 B LA S5 R M FRUE 5 L AR, HEO 1 £ 4L
YK L5 R ] T I AE G PR A R v i AR R K L [ e
KT 5 F R O 1) ik TR R

IE 6 (a) i (b) % :fL (Cl'uz FCO.Z Co().Z Ni().Z Zn().Z )3 ()1 E/‘] SEM ﬁ% %:\ @ H (C) i ( C) (Cr()‘z FC()‘Z CO()‘2 Ni()Ag Zn()'z )3 ()1 é"‘]
TEM & T’—EJ_ é]\ %/F% TEM 7% %.:\ l@ H <f> i% EDEJ HE()7450 75\' 7‘ﬂ‘ /ﬁt 7?11’ ﬁ“] Jli] ]JFT} ‘ri H (g) (CrOAZ Feo'z CO()AZ Nio‘z Zl’lo}z )3 ()4

W& L oA T AP

Fig.6 (a), (b) SEM diagram of porous (Cry, Fe;, Coy, NipsZn,,);0,3 (c)-(e) TEM and high resolution
TEM images of (Cry;Fey;CopzNig;Zn,,)50, ;3 (f) HEO-450 has excellent wettability; (g) distribu-

tion map of each element of (Cr,,Fe,,Coy,Niy;Zn,,);0,

[56]
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%3 # 2025 4E45 5 M6 %

A4 45 Jm E IR A T AR AR b LTI LB e 0T sk
B4 HEO Z A MR, Xu 5@ 76 Ceos Smy
Oy M A 42 SRR I AN ¢ Lay; Ndo» Smy., Srg» Bagz)
Coo2Feos Oy HEO M3, #1 8 T (Lag: Ndo, Smy, Sro»
Bagz)Cop, Fegs O5/ Ceps Smy s 0149/—/5\[95”:&0 A7 5%
B La(NO;); » 6H,O, Nd(NO;);, Sr(NO;), . Sm
(NO3);.Ba(NO;), ,Co(NO;), « 6H,O,Fe(NO;),;
9H, O Ml CsHs O; 12X B 7K PR 5, #55 HoH
A Ceps Smy, O H 211,100 CF T4 2 h 5, 14
800 CH 2 h; A BRI 4 WH. HIBEEEZL
LA B HEO & Bk, DFRai KRR, 155k
R HEO 94 K Ok B 2 76 2 fL A 22 1, REEETE 700
CHAEIE 200 h J5 BF 55 TR AR SR AR 47, L A% L Ve A7 1

KLHEO M ITER WA LA b 40 B 5 19 99 K
BAPIAE 700°C AL AL R 0.31 Q « cm®, i
PRI A I AL BRET O 0.3 Q « cm?),

5 - g 1k T ZE AR IR T i & HEO, k5 1 & iR
Beah 3N T HEO Hh & R 28 (7 S5 B i i) & & . 9 e
T HEO FEMEAL K B8 55 J7 18 B9 B 5 53 A6 12 5 12 1l
%W HEO i HAE &M R mBUMMER e, |
R A2 5 T4 6 00 vl Gl R £8 8 ROk, 76 )
Mt R B NO, SR, XA EA — & BE WS
1.6 EHEAHE

BT EaR kA, 5 UL E HEO il £ 5 ik A K
R O IK v DT RR I L L 7 22 RN B AC 4 A

H7 (w~MHEO M EH@HEO 9 7 EH;(O~DFZHF@HEO B EDS FEH (D~ (k) B B M fo &
£ M @HEO & TEM 7 & ; (D& £ @HEO # HR-TEM 7 & &

Fig.7 (a), (b) SEM mapping of HEO and graphene@HEQO; (c¢)-(i) EDS mapping of graphene@HEQO; (),
(k) TEM diagram of graphene and graphene@HEQ; (1) HR-TEM diagram of graphene@HEOQO""-

KR & HEO #H K0 7 2 —. Patra
ST Cr(NO;y )5 » 9H, O, Mn(NO;), » 6H,0, Fe
(NO;); « 9H, O & Ni(NO,), » 6H,O Jg 5k, 43510 hn
A NH, VO, . Mg(NO;), + 6H,0 8 Cu(NO;), + 2.5
H, O 1ER5E 5 Fhdl . e Rk K #RIE 2 140 °C B 5
h A5 21§ 9K R, TR AT DR AOR K FE 900 C IR 2 h A K
T (CrNiMnFe), O, Myt H 4 % 16 4 DL & (CrNiMn-
FeV),0,.(CrNiMnFeMg); O, 1 (CrNiMnFeCu); O,
KA R . B g 45 R R WL (CrNiMn-
Fe), O, PUIT % 2164 B AS B 0] %) J50: 20 B R 78
100 nm~1 pm Z &, K& F1EH Mn, V,0; 4 it
A3 (CrNiMnFeMg), O, A R F 5] i) 44 K ok, & 5
AHA AR A AH i AH R A R A s (CrNiMnFeCw; O,
S AR AR i A 5 A Y Ok RSTAE 200~300 nm 22 [A] 5
(CrNiMnFeCuw); O, #JHAEHE & 1 1 b A il B, 7 0.5
A/g MHLIR B T 4 400 WG G KR A 1007 1Y

)4 45 i R B . Nguyen %5 LI Co (NO; ), -
6H,O.Cr(NO;); » 9H,O,Fe (NO;); » 9H,O. Mn
(NO3), « 6H,0 K Ni(NO;), « 6H,O K5k, 5% H
IKIGEZE 140 °C/ 5 h 5 AR TR AA 5 110 5 4 i 9K 44
AE 900 C W 2 h J5 & M T (CrNiMnFeMn); O,
HEO. #FI5455:328,300 °C# kb BEJS , BT DK 44 Hy 30
AALY) . IR E 2 4 T8 B R £h 5% 4% 5 600 °C # kb L 5
WIS Fh A VA SR RN T 3 Bh b AR 45 #1445 900 °C
TIAh B 5 R S AR Ol BRI R A S5 4 5 % HEO 85 A
VESR B b A i . 7E 0.2 A/g MRS T . &0k
200 TG IG5 A 649 mAh/g 1L 25 & 5 &
HEO [0 58 a2 45 44 B o B 76 06 20 2 F2 b O R T A fk
WIRESR , B 500 i 08 B FeE M o /K 3 g FH Ok ol
#% HEO & & # K, Guo 25 6% MgO. CoO. NiO,
ZnO F CuO 555 CEIR A 3R EE , S8 J5 Bk (R 7F 800~
1000 CFRI 6 hJEi#l#4 HEO; Fils Eib G 86 5
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HEO ¥20R & A KA WEE 200 CTKIA 24 h i )i
Ak A B AR T HEO@ A SBEE S BR, W
B 7 iR, BCPE RS HEO JURL RIS B0 i) 35K 8 K 7
—iE L, Ve IS A AR 2 S e HEO 3%, 54 5
LSBT RE R FE R AR . A R A SR i R R
REAZ S 2 98 /D it ek A B A2 b 5l 5y iR R A
o T B 3 525 B RHAY HLAR A A8 E T 5 1R 025 PR
FHAEHR B i R B, 28 200 BB 35 5 5 H AT 950
mAh/g BB LA . KRR A 8 HEO #r ik
I & Fh T 2R 9 70 A 50 7 HL 34 ] 8 5 o 4 J £ D
e KBSy WA L 51 AR A5 7 B P42 HEO /YB3
AR AH 2R 5 52 1 L 7K R[] B 4% & 79 1 Joit 45
ZHERI .,

WOEIk wh TUAR % 2 T 6 % HEO @i, Meis-
enheimer Z£° L MgO,CoO,NiO,CuO Fl ZnO M Ji
FE il %(Mgmu—ﬂ Co. Nig21—0) Cugrai—a Zngza—s )
O $BHF , #5 5% FBOG K LB H 4 (Mgoza-. Cox
Nios1—0) Clig21—0) ZNga1—0y ) O %Hﬁo Eﬁ%ﬁ%%%‘é o .
T ] £ 1 T BT A B L R TG R Co B EEIR
], 24 x=0.20.,0.27 J 0.33 i, ¥ B o & Az B4 R 46 17
AR 2.2%6.2.6 %0 I 3.5 % s HIEE T CoO 1y 38 Ha kil
B, (Mgo.21— Co, Nipoi—2) Ctozi—2) Zngz1—0y ) O
A T3 10 A%, Sun 51 LL Cr, 05, NiO, MnO,
AL Oy Ml Fe, Oy BriA S JUBE 58 1200 °C S be 45 il
TSR S o T 5 2R FHOG K b ORR M, 7 B ik A I |
DU TR EEZY S 900 nm 1Y HEO W, B 5% 45 R &
W, BT 4 1 5 R 8 HEO s rp, % ST R r i $ 50
H ALCr.Mn.Fe #l Ni 9 Jii5 HoHEAA] 55, A 25 A

it 394 5 {8 1 B BH B - B AR X A A AL D R
T # A, WU H P A E R e+
2L, Prl R HEO W AE 5 iR T 2A B M )5
Il 2k, H 2 R A ML AL 164 kA/m.,

B g AN HEO Gk a3 k. &
& BT 5B AW AN K L 4 TR AR S, 2 0k Bk 3
W 3R A W AE Ry G 4k 55 i Ak AR, T LU AR HEO 24
KEFHYE, Tian %500 0§ H 25 22- A0 BVL 25 T 5
J# LaysSry, (Cry,Mn,,Fe,»Coy . Ni.) O, (HE-LSMO)
FHERH™ 90 K A 4k, A1 46 ¥ La(NO;), « 6H,O, Sr
(NO;), * 6H,0.Cr(NO;); + 9H,0,Mn(CH;COO),
«4H,0.Fe(NO;); *+ 9H,0.Co(NO,), » 6H,0O.Ni
(CH;CO0), « 4H, O PR N IE T N N-H 5
FH gk e v, 3 Ao T FEL 2 2 1 ) T R AR £ 4 L SR S K T
KA i 7E 650 C 2 Ab 3 3 h 15 3] Lags Sro.
(Cry,Mn,,Fe,,Co,, Nig,) O; GKLF 4k, fF 5745 F %
B, B4 45 19 Lag.s Sro» (Cro, Mny ., Feg, Coo Nip,) Oy i
AN IR — 2 Z AL 25 KL 8 TR, 9K £F 42 R
VFZ2 40K SoRL A B, L SR AE 2 R 1 /N 25 B 4F
e K BEA N L 0K BARZ N 350 nm , 25 1 MR 5 24
IZET R FAAE Li-S H 3t 9 B8 4 R B, 6 S [R] L 9 2%
ETF¥HARS AR, A 0.1,0.2,0.5.1.2 f15 C
T B A 1437.4,1210.9,1109.7,983.3,883.7
748.5 mAh/g B A& & [A] I ELA 4 59 4% B AT 5k
FVEE i) AR S B v 8 T 2% . SR & 2 4L HEO 44
K 2 XA ) Ak TR BRSO B R T LT A RS e ), HL
R 22 AR ) e A SR A T 22 IS PR A

K8 (a)~(c) Lag.s Sty (Cro» Mng, Feg, Cops Nig, ) O 9,7 TEM K HR-TEM H ; (d) Lagg Srgy (Cry, Mny, Feg s
Coy2Niy,)O; By SEM & & Kl 5 (e)LaysSry, (Cry, Mn,, Fe,, Coyz Nip,) O; By EDS 7 & &

Fig.8 (a)-(c) TEM and HR-TEM images of La,sSry, (Cry; Mny,Fey,Cop: Nig ;) O; nanofiber; (d) SEM map-
ping of LaysSr,, (Cry,Mn,,Fe,,CoysNig;) O3 () EDS mapping of La,gSr,, (Cry; Mn,, Fey; Coy s Nigz) O

BT A8 M v Al A AR T iR 2 —,
Miao 25 Fl B FAC# B #1 8 T (ZnFeNiCuCoRu)

P CoC(acac), Fe(acac), .Ni(acac), .Cu(acac), Fl 2-H
LBk T D B 30 min J5 28186 IS T F)
BiA A B4 24 h JF O EEPERS 2 71 2 MOF 49 /i 3K
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%3 # 2025 4E45 5 M6 %

A&, MOF "3k 1A 28 950 °C #x fk )5 il % ZnCoFeNiCu/
C; M g ¥ ZnCoFeNiCu/C 5 RuCl, ¥ W IR & Wi $
12 hilFA7 8+ 584 s B Je 7R 28 AT 400 “C VA 7 4
h 1 # (ZnFeNiCuCoRuw) O HEO, #F57 45 K 8], fr
il % 1 HEO B MOF 5282 DB 4 as w4 (| 9) .
HERAN 200~250 nmEZEH EHR N 3~5 nm B
HEO SaRLZH . % R H AR B 4050 07 A b 75 B, 3
FE4 pH U [l Py 2 B0 AR S 0 BT S0 PR R AR E L AE
BRI, HAE 10 mA/em® RIS B T i B A
170 mV. B FER B K 56 mV/dec; TERRTEIE W P, H
7E 10 mA/cm’® B IR E Fid AR 215 mV,#E3E
IRAFE R 50 mV/dec; £ TEE W, FLAE 10 mA/
em’ WYL BTN AR 270 m VL B FERELE N
76 mV/dec, XL FRPEREATIHE T HEO %5k K
e I R NS RN VL R e S r A Ve T
1M ELIS AR FE A% 535 BE Ak, 5 R 20 #1458 HEO 78 ) R i
PP AR REES A R .

K9 (a)~()&E N % m K (ZnFeNiCuCoRu) O HEO
# TEM ## HRTEM [

Fig.9 (a)-(c) TEM and HRTEM images of hollow
polyhedron (ZnFeNiCuCoRu)O HEQO™!

B BOG K AR S TR A I TS
HLA B B A B A HEO, SN i BE B, /K $403k af
0 3 Pl R L p HL S ) e R R i T 9 A 5 A
MR HEO B B UKL, B4 F T 201 8, 5 )™
REEAR . R 97 2235 m] R il 25 h = ARGk HEO,
AR A v SR W RS R R R
07 328 25 2 s o 7 W O S50 R A A BT T Y 4
RAEA DB RI MR GO @I, X885 7 1%
X e i S A W B A RS 3 B VR s AR 1B HEO
& T 20 B T 25 B R 2 M A AR E P -
FEA S RSE R R 4 4 BE K 0 P 45 L i 225 SR T | il

JE T 0 52 % i B2 2 TR 3R AR R 3o % 45 3 1 il
Jiik.

AR, HEO & B — AN WF 58 i, R A iy
AR L AE A AL A BE B8 AR 2 R M 2 A A
SRR BN ET R, 28R T HEO il 8 J7 2 i i
BRI HE SR T S T R AR B | B k| 3
TUVE I I J5 -0 JE Tk RV VROR e 0 A A A B o . AR
XL Ty R ER O 2 L T A5 25 B HEO B AT SR A7 7
DL [) 251

(1) H i i & J7 1% w9 AS 5. 1R B 2 B B ™ 9 K
e A 2R B 7 M R AR R ST R 4 T A Y

(2) 7S B i ] i A b, HEO AR 75 2238 5
WL ok A Ak, RIS & R A B 1A B HE AT AR 2R ) A
HEO, B 7 MU A 7= i X

(3)HEO —f#B & A — & & Co Ni M5t & )&, i
WARE AR B w8 X AE — o AR BRI T LR .

(D BIRN L Z R H HEO A UL EEK 5%
AN B B

(5) Hif» xF HEO 1 11 5% 5L A5 B8 75 68 5 4= WL,
(ERSEER7 SI TR RS - R E NP R T A
HEO" il - i S 25 44 -4 B8 8] 11 OC 28 1 AS B 4 .

EETUL B m S, ATIA NS 5 0 — Bt ) iy,
HEO il & 776 0 R 25 i F .

(D FF KRR 1 8 4% 00 18 J7 1% DA 2 BAR Ak
AT K

() WFFE B @ AL IR HEO & BUBT T %

() TP A& 5 B v H B A %5 M v H B9 HEO i
ARE BEARILAE 77 LA

(DOERABIZE HEO B4 AL,

(5) 38 o AL 2% 2 Pl g B4 B HEO /9 348 3t
FLIRES A HEO W SOULSS A4 L 3 IR 725 1 N 38 it g 45
A3 AT LR N 1) R T BE B e A T I A T T
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Research progress on preparation of high entropy-oxides

ZHAO Yuang, ZHANG Haijun
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology,
Wuhan 430081, China)

Abstract: In recent years, high entropy oxides, which are composed of five or more metallic elements in equi-
molar or near-equimolar highly dispersed and disordered structures, have received extensive attention. The high
entropy oxides including rock salt, spinel, perovskite and fluorite, have good application prospects in the fields
of energy storage, catalysis, absorption and heat insulation. In this paper, the recent advances in the prepara-
tion method of high entropy oxides including solid phase reaction, spray pyrolysis, co-precipitation, hydrother-
mal synthesis, sol-gel, solution combustion synthesis and laser method are reviewed, and their advantages and
disadvantages are compared in detail. On this basis, various modification strategies of high entropy oxides are
summarized. The problems in the synthesis of high entropy oxides are presented, and the future development
trend of high entropy oxides is prospected.

Key words: high entropy; preparation methods; modification; metal oxides



