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Abstract: With the urgent demand for low-cost and long-life battery technology in the field of large-scale energy storage,
sodium-ion batteries have become an important direction of electrochemical energy storage research due to the advantages of
abundant sodium resources and low raw material cost. As a typical polyanionic cathode material, sodium iron phosphate
(NaFePO4) has the characteristics of high structural stability, good safety, easy availability of raw materials and
environmental friendliness. It is considered to be one of the most promising cathode materials for sodium ion batteries. Based
on the crystal structure and sodium storage mechanism of sodium iron phosphate, this paper systematically reviews its
mainstream preparation methods ( high temperature solid phase method, sol-gel method, hydrothermal / solvothermal method,
etc. ) and modification strategies ( carbon coating, element doping, nanocrystallization and morphology control, composite
modification ), and compares and analyzes the advantages and disadvantages of each technical route. In view of the core
problems such as the difficulty of pure olivine phase synthesis, low intrinsic electronic conductivity and slow ion diffusion
rate, this paper further prospects its future research direction, in order to provide reference for the design and development of
high-performance sodium iron phosphate cathode materials.
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Table 1 Comprehensive Comparison of Mainstream Preparation Methods for Sodium Iron Phosphate

% T3k WRZiE Bkt wIERE AFRE S BETRE ERZR

1+ i [ A — L% i i ik T, TZMM
TR T & LS K B B S = Pk REAE dh i %
IS = uf i [ [ AR WU
(D8 SEdERFS LS — M 751 Sk i PRI LI ERR

SRS, R B AR R B P A I T2 R, @ TS H A B IR A
A PEAR A LAt A S5 T =P R
3 BERRBANE AV ERE R i R

BESTBRRRRAAAE L T RAG BT BUR RO ENG, BT R A aE . oR
B GRS TSRS . B FBAAERIRYE, &S iE 8 O .

3.1 BRAEEBME

T L 78 R SO IR RN PR 7 5 LM B HL B A ik . LR FIMLEE = 2046 (1) TERR
RINEIESL FHMSE, BEREMEEEARFRTR, () Mg fEh BRI R KR, 46508
PSS TYRUERS: (3 b i AR AR AR, dERRSS R .

MRAEBRIFEAL, v o AR Gk AL A B B S B WS AR IR LRI &0 . RERE . Mg
ERERENINE, EEmRBAEERTERRZ, TR, BAMKH. THARRN, sk
DECN 5%~10%T A ERE R A2, I B0 22 PR IR S8 FE VAR Re s % B . B e i 24 TR
FIA S0 BRAUKE S i B R = 4 T i g %), MR ARG e ehr, S HbEREdRe T
N, [EIET AT B R S LA I R U e v, (R SOA A R, 3850 A BOHE RS K
3.2 TERBREME

TLERB AL 5 N AR ES T 5 I8 AR P 0 & R A S B B A, R SRS S BT A,
MALE ZTHARTHE TP BUR R M TSR, RUEEM RO TR

FHES T2 BRI R IR, 2% Mg, Mn>. V¥, Ti*25 12 B8 Fe fr f. B8 70]
I AR B AR, RN T OB, R RSN RN, PN S TR R . i, i Mg
BRI FTEABIR S AR S M RT3 T35 KA AAR, BRIREN A T BkRE 2204, (E AR MR A e e
PEFEIEA T Mn B2 AT E I M?/Mn? AT STRR B/ 2 i, [ b 7 sl B 1452
WA, DA F B4R O Ao, T BRI 745 Mot e fae i, @H SHE 7548
HAEH
3.3 R ERHIAE

GRS TSR I8 I NIRRT . MR RSN I, AR AN T B A, 36K s
BHS AR AR AR, TSR T2tk e o WIRSHEIE FAEGURIRL . — KL/ gk, —
YEAK P A= 4% FLIMER

70



H2%E B SRR AR Fel

FYYPRBURL ] 4 T, WA RS T RS, H5 PR, mRdEh S EEm. —4
YR G T AN S ER R A R, R BT AR E M . 4R 2 AL ISR G A4 U e L g
KIBURL 3] 71 035 S TOR RORL ) s R S FEARR 3, N 2 FLas T 2B AR 1k, R o5
HLARROIRIE M, A2 S A 28 PE R AR R B 25 P (B AR G5 ), (Hh & T2 00, S wE B
3.4 AR

UM F B AR R AR R — T R I . A7 R T T S i, (EX By HOs R
MSEEA IR TRBRTRAAIE S FE5Ee /), (HGEM BRI S, ik, “frefE+c
B BRI R A5 5 A T SRR I AT TR

A BT RIEA R F B RN, SEILHEF S 5 B B FES . filln, Mg #5444
ERRAER ST %R, B BAY KT SN FlE, SRS E T BRI S R,
BHOR RS RAGA A B E T SRS . O FESL, 54 Sk 2 IR T IR 4 & T RE I
A ROEE, R REM R K % 07 1A
4 RFHEBERERE
4.1 M BAZ OB

S BRRGAN W 7 QU B E R, (R B R R AL S P AT AE = KA O

(1) BRUZETH: AR A S 2R 2, T2 5 R s T ki 2240, Bl 2
HER—EEZEM, PEYIPEREI AR, WA T Tl AR A= (9 57 4 i AR

(O MHEREJETH : MBHARE FL - HL 5 3 5N RS 0 B AT RAR, = 5 28 70 75 72 B 3 ek I
[Fi B 1 S5 2 P8 R e S FE ARG, AR BB 5 AN, S LA A2 ) 2 (A0 T A SR I S FH 3 5

(3) MHZET: BRI S SRE A E, BT 5 KA S AGE, BN T 7
AN TSRS s, BUARFR Z LR T ik R, SR UTHL R4 it it A =,
IR AEILAC . RO R M S5 LR AL ) R 1 R 78 7 i e o
4.2 RRKRETTH

Bt BRI, AR RBERRER A 7T ] A EL R DUAN 7 1] st o

(D FFRARAA . mfsE s e = T2 BT iR E AT TR, TR R AT IR B
RIRBEEFHA, TELRIEVAHAEFE I ATHR T RRARA = AR S RERE, ST — B, HEBh™ L AkTE
i

(2) MERZICE A SRS Blge BT B S+ T B g mise i FRAL B iR, JFRZ T
FHBR, ZHEHRE S BESHBTEI ST R, ST RO F dr .

(3D 4 F T AC 5 TREAUHI 7 T B0l R B0 LA 5 R AR 7 B 1 25 B DT 1 R R A M
FEL AR VRO L S5 4 FE M OCBER R IE 7T, SRFADRIE SERR a8 2R VR RER I, s B F % 4E.

(4) HFfERE SR AL, S5E6 KBS R RA . KGd. mxatiio®iR,
BRI B T 5 T2, 7000 KIEBR BRI A S 2 A8, MIEIERC 4 RE) e & FIA R
H#&.

5 4

MR RN LA R BRI . SRR E . ARG, RE AT I8 8 1 it 1
RARE, FE U figs e AR T Rl 0 B 5o JEIE ) 4 T 2R AT S 4 ARk AL S AR Al
g, @&maE. oRBA. RIS, B8R E SCEM R BT 5 R T RO

71



H2%k RN %63

2, PRIt ArERe . HAT, BERRERANTI I AU S R RSB AR, B UL A 2 A
BRI KK, B G R L ZHFF S E & SRR RN R I, HER G IEReR i — 2P 5Tt
A BRI T b R AL HERE o 4 E B

SHE R

[1] A ME, REFERN, BROZR. BV Trith: AEEREIT P A[T]. P EERE: 62, 2021, 51(6): 915-928.

2] TREKTE, ZRUB, AEANTT. AN T BB EAA R LR T]. bR, 2022, 80(3): 345-362

3] MBI, WA, FA2% . MO YRR AN EAR AR BT AU R [T]. WLk A7, 2022, 28(4): 2203012.

4] g, B, EF. NaFePOL LR B 6% 5 s T s b 2 (3], FRIEHIR, 2021, 45(8): 1075-1079.

5] Liu Y, Wang C, Zhang L. Recent progress in NaFePO. cathode materials for sodium-ion batteries[J]. Journal of Power
Sources, 2021, 498: 229912.

[6] Chen L, Li Y, Huang Y. Challenges and perspectives of olivine NaFePOs cathode for practical sodium-ion batteries[J].
Energy Storage Materials, 2022, 49: 456-473.

[7] FIEHH, BRorsR. SRR 728N T r it IE AR RLT]. 342240, 2020, 36(12): 32-45.

(8] XA, FEPR, ZEMI. i AR 6 SO A B B RR BR A L ZARAL[I]. TEmLER Tk, 2022, 54(5): 78-83.

[9] B, JEHR, T IRIR-ERIIAH % NaFePOL/C IEMRA RN R H AL RE ], EAE (a4 B 243k, 2020, 30(7):
1615-1623.

10] kA, TP, FREk. ARRRIRHI N A 7 NaFePOL M JLAE AN MERE[T]. ShEEREL, 2021, 52(3): 3128-3133.

1] 5k, BRocit, B8, BERRPNIE IEARM B P ARE e S PkaR ], Halb, 2023, 53(1): 88-91.

12] TEFL, e e, ZEa%. Mot g B ek (AR OB FEiE R [J]. A6 T AR KL, 2022, 50(2): 1-5

13] FMiRHL, W, WILT. GRS T B it B RR B/ B G IR AR R R AU R (D], MORELRL RS TR SR, 2021,
39(4): 671-678.

[14] SHEFe, EHME, BERE. BB RBMRPAN AR I & 5 AL # R RR[J]. AR TRE, 2020, 48(11): 126-133.

[15] JA, ZRutdR, Ak, s et R AN i i i e R B FE [J]. oA 244, 2021, 37(9): 1587-1594.

[16] RE, BB, & T BB R ERAT RIS S ERE AL [T]. HAb 22431, 2022, 27(2): 210-221.

LS EH BWAER BN A (2005-) , 5, ARMELER:, JUERIGERY:, BRI BER
BRANIEA AR 4% 52552k . E-mail: 19714844448@163.com.

72



