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(57) Abstract: A sodium iron sulfate positive electrode material, and a preparation method therefor and a use thereof. The positive
clectrode material comprises sodium iron sulfate and amphiphilic molecules modifying sodium iron sulfate; the hydrophilic ends of the
amphiphilic molecules face sodium iron sulfate, and the hydrophobic ends of the amphiphilic molecules face away from sodium iron
sulfate; the hydrophile-lipophile balance (HLB) number of the amphiphilic molecules is 10-16. By introducing, in a preparation process,
the amphiphilic molecules with a moderate HLB number, the surfaces of the prepared sodium iron sulfate particles are uniformly coated
with a layer of amphiphilic molecules, thereby isolating the sodium iron sulfate particles from air, and protecting sodium iron sulfate.
The sodium iron sulfate can be placed in air for a long time, and the electrochemical performance of the sodium iron sulfate does not
obviously decline after the sodium iron sulfate is placed for 12 months.
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42 | #EEAK/10 | YEAkER/10 | AR LB E RRI/200 6 +k/12 |80 |2 180 | 4
43 | Ak/10 | IU&EARRR/10 | TSR 20 BRI /300 6 +Kk/12 |80 |2 180 | 4
44 | Z&MEAK/10 | PUSHRER/10 | A 20 BERRIHT /400 6 tK/12 |80 |2 180 | 4
45 | Z&MK/10 | PUSELRTR/10 | JE 245 BRI /500 6 k12 80 |2 180 | 4
46 | Z&EK/10 | WEEK/10 | RE L 05 E RH/100 5 Bk/12 |80 |2 180 | 4
47 | Z&WK/10 | WE4k#E/10 | BE LB RR/100 5.5 +tik/12 |80 |2 180 | 4
48 | Z&WK/10 | TWE4k#E/10 | BE LB FR/100 6.75 | ti/k/12 |80 |2 180 | 4
49 | Z&WK/10 | WE4k#E/10 | BE LB FR/100 6 —7k/12 |80 |2 180 | 4
50 | 7&tE/K/10 | DUEARRR/10 | TEE MR EE RRIE/100 6 Tik/12 |80 |2 180 | 4
51 | 7Z&tE/AK/10 | UEAL#R/10 | T8 MR EE IRIH/100 6 +7k/10 |80 |2 180 | 4
52 | 7&tE/K/10 | DUEARRR/10 | TEE LM EE RRIE/100 6 +7k/11 |80 |2 180 | 4
- = — gt > <
53 | Z&UE/K/10 | TYE4RI/10 | BE 2B FR/100 6 23 s A 80 |2 180 | 4
54 | Z&iEsK/10 | P9EAhaR/10 | BRE L0F BRI /100 6 +k/12 |50 |2 180 | 4
55 | Z&{EsK/10 | P9EfbaR/10 | BRE L0F BRI /100 6 +7k/12 | 100 | 2 180 | 4
56 | AMEA/10 | PURLER/10 | RE LS ERRIH/100 6 tsK/12 |80 |1 | 180 |4
57 | AMAK/10 | PUEAEER/10 | RE LS ERRIH/100 6 +tK/12 |80 |12 | 180 |4
58 | A&MEK/10 | PUSAKBR/10 | REZ N BRRIH/100 6 tK/12 |80 |2 | 120 |4
59 wk/10 | OEMRR/10 | BE 2 E R /100 6 +i7k/12 |80 |2 220 | 4
60 | Z&fiUK/10 | UEMEER/10 | A B R/ 100 6 tik/12 |80 |2 |180 |1
61 ﬁ%’z%yk/lo VY S Abm/10 | B4R 204 T FRy /100 6 +i7k/12 |80 |2 180 | 12
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MK /5| - .
62 | /5 PUGUAGi/10 | SRER 206 BEWRIHT /100 6 tk/12 |80 |2 | 180 |4
T
o A /5 e
63 | 2&1sK/10 ﬁj—:{ W /5 R J B R /100 6 +K/12 80 |2 180 | 4
o T AR 208 B PR il /50+ 3 4R
64 | k10 | UEALH/10 ;;‘ﬂ%éﬁ%gb/;o e ka2 |0 |2 |1s0 |4
H
KA
65 | Z&bmAk/10 | PUSEAbBR/10 | T LM B IR /100 6 /6+ Tk | 80 |2 180 | 4
“/6
66 | Z&iE/K/10 | P9EfhaR/10 | BE L0F BRI /100 6 +k/12 |60 |4 250 | 6
67
FAEIK/10 | USEAETR/10 | BRAE 2B E R /100 6 +ik/12 |90 |1 150 | 10
Xt Eb ) 1

AN LEAGI 2 FF 1 — Tl B B E AR e M Lo 6 70, AT RIS A9 1 1) X AE T AN
BRG] 1 TP RAR L E R, b RN SEEs] 1 Al 1E .

X} Eh gl 2

AKF L AT T — MR B R AN IR AR A RE B )28 i, At Lo RTSE g 1 1 X il A T
BFESLEG] 1 T RIZSEAK,  HA SR ST 1 AR

it Efgl 3

AN LEAGI 2 FF 1 — Tl B B E AR e M Lo 6 70, AT RIS A9 1 1) X AE T AN
BRG] 1 R, HAMSAERIST i) 1 ARl .

X} E 1) 4

AKF L AT T — MR B R AN IR AR A RE B )28 i, At Lo RTSE g 1 1 X il A T
T 80°CIH 2 /MRIEIRIE, BEEIRE] 180°C, HAMZA:AISTiti %I 1 AHIA .

it Al 5

AN LEAFI 2 FF T — Tl B B B TE AR R R Lo 26 770k AT BRI AT SR 4] 1 9 X IAE T R
BT 80°C Y 2 /NI ARIR ERAE, ATIFHER] 180°C, HABLAF SR 1 AH A .

X} LBl 6

AHF LI AT T — MR B AN IR R R H il s D, AR LU FISeia ] 1 (9 X AT
SIS T HLB /T 10 19V Z B (HLB {E2K 7.7), AR STiER] 1 A1
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FINPEZEST 1 HLB KT 16 AIHMERET (HLB {H v 200, H A& FIscitif] 1 A7 .

WA 1

WA 1 R LIS B 1~7 FASTHER] 167 1 ER IR 2R N IE AR R 25 15 2080 7 s, il 4%
TFAE LT IR,

Al: il IEM: A BPR SR 1767 XFELBI 1~7 IIEARGE MM EL, SRR (SuperP). X
g0 CRIMIR KA M 7.5:1.5:1 B LGIR G, 7000 B o DN TG 5 2 R 6k ns be i, T2 s
SR HRDIERNRE TRARE, BE 20m, BETERERVIKRER 10 mm IR
st BIEIEMRRA &,

A2: & AR SRR T BT S B IE RGE T, 3BT 12 mm B F,
B 1E b s H

A3: il 2 RRIB: R H PR A 4 D) B AT 16 mm Iy, BRI H .

Ad: HASHL. EIETE AR T BT, K FR &4 i sl TR . R AN it 574
R B S, TR AW (1.0M NaClO, in EC:PC=1:1 Vol%) {fifg Ko &iid, Rak b
HRHES A BN BT, e A%

PEREMR: XX Ee ) 1~7 FOSTHER] 1767 (19 BRIR ZR AN IE AR AT I}l 2545 218 8 1 b gk 47 0
e H A ERFEBCRNECR IR B I G PR AR BTSDA WK AR 4, HEDNIEE
fE# 5 (25°C, 35%), MAHETEE N 2.0v4.5V. AIHEGERA 01¢, B+ BIFHMEE
BN 1C (1C =120 mAh/g). MRS RNk 2 fow: Hrf, f{ERETRSE 100 B E L,
BEIRFFRIREE 1000 BEATGTEE 11 BlAYA EORREE, W4 Rk 2 k.

R2: N EIR A AL S I A

R T E 124 H J5 I &
ShEdl | EREEE | PEBE | FEAEE | gRLEE | PHEER | AEREEE

(mAh g™ (V) (%) (mAh g") (V) (%)
I 105.8 3.5 87.6 105.5 35 87.5
2 102.2 3.5 87.4 102.0 35 87.0
3 103.3 3.5 87.2 100.8 35 87.0
4 104.2 3.5 87.3 103.5 3.5 87.1
5 104.5 3.5 87.4 104.1 3.5 87.2
6 103.6 3.5 87.2 103.5 3.5 87.0
7 103.2 3.5 87.0 102.7 3.5 86.4
8 104.1 3.5 87.3 103.0 3.5 86.5
9 98.2 3.4 87.1 80.1 3.4 80.0
10 103.2 3.4 87.4 100.7 3.4 85.8
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11 104.1 3.5 86.9 103.6 3.5 85.4
12 102.5 3.5 86.9 102.5 3.5 86.8
13 101.5 34 86.4 100.7 3.4 85.9
14 103.2 3.5 85.9 101.9 3.5 84.9
15 103.2 34 85.1 103.0 34 84.0
16 104.1 34 85.4 103.5 34 85.0
17 102.5 34 85.7 100.2 34 85.4
18 101.4 3.5 86.0 101.2 3.5 85.4
19 80.2 34 85.1 78.2 33 80.1
20 103.8 3.5 86.4 101.9 3.5 85.3
21 105.0 34 86.1 104.1 34 85.1
22 104.3 34 86.2 103.2 34 84.3
23 102.9 34 85.4 100.8 34 84.1
24 102.2 34 85.3 100.4 3.4 82.7
25 104.5 3.5 85.7 101.8 3.4 84.1
26 102.9 34 85.9 100.6 3.4 82.5
27 103.4 34 85.5 101.3 34 83.6
28 104.1 34 85.1 102.7 34 82.9
29 102.8 34 85.6 100.5 34 83.4
30 103.4 34 84.1 100.9 3.3 80.1
31 101.0 34 84.5 98.1 33 81.0
32 98.5 34 84.2 94.2 3.3 80.8
33 102.5 3.3 84.1 96.7 32 80.4
34 101.9 34 84.6 94.9 33 81.4
35 100.4 34 84.7 98.5 33 80.1
36 102.7 34 84.5 99.4 3.2 80.5
37 101.6 33 84.4 96.7 33 81.4
38 103.1 34 84.1 99.5 3.2 81.2
39 102.4 34 84.2 97.1 33 81.4
40 101.8 34 84.0 95.6 33 81.7
41 100.4 3.5 85.1 90.1 3.2 70.6
42 102.1 3.5 85.4 95.5 3.2 80.9
43 101.8 34 85.0 100.9 3.1 84.9
44 103.4 34 84.5 102.7 3.1 84.2
45 102.1 34 84.0 1114 3.1 83.7
46 102.1 3.5 85.1 100.1 3.5 84.2
47 103.4 3.5 85.4 102.4 3.5 84.2
48 103.7 3.5 85.2 101.7 3.5 84.3
49 105.1 3.5 87.4 105.0 3.5 87.2
50 104.7 3.5 87.2 104.5 3.5 86.8
51 103.8 3.5 86.6 103.0 35 85.4
52 104.5 3.5 86.7 103.8 35 86.4
53 104.1 3.5 86.4 103.1 35 85.7
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54 104.2 3.5 85.2 100.6 3.5 80.5
55 103.8 3.5 85.3 101.9 3.5 81.3
56 103.9 3.5 83.4 100.0 3.5 79.5
57 104.5 3.5 84.1 104.2 3.5 84.0
58 100.9 3.4 80.4 95.1 3.3 75.1
59 103.6 3.5 83.1 103.1 35 82.4
60 103.1 3.5 83.1 88.4 34 79.8
61 104.2 3.5 84.0 104.0 3.5 83.7
62 104.6 3.5 86.0 104.2 3.5 86.0
63 104.1 3.5 86.0 103.7 3.5 84.4
64 103.6 3.5 86.2 100.7 3.5 84.1
65 105.0 3.5 86.1 104.7 3.5 85.9
66 105.1 3.5 85.8 103.6 3.5 83.6
67 100.4 3.5 81.2 86.8 3.2 71.4
x Ee A1 102.1 3.5 84.5 75.3 3.0 59.1
Xt 4512 101.4 3.5 83.6 71.2 3.1 65.1
x5 3 103.7 3.5 82.7 72.4 3.1 64.7
X L 51 4 103.5 3.5 84.1 80.9 3.0 70.4
xS 45.0 3.0 80.0 25.4 2.8 78.0
Xttt 56 105.4 3.5 87.1 76.8 3.2 61.7
Xt b5 7 105.2 3.5 86.9 75.1 3.2 61.5
H1% 2 Al 40

SCHE ) 2~67 5 STHEM] 1 AR BAN I ARAT R 813 20088 7 it ] & 2U AT EE, 5
AN 2 2 AR M RE RO ST S S5 AT

B s itif] 2~8 Sl 1 AURRIER RN LA R & 13 BN T Ft T &0, ARBR PRV TR A
FORF FL R AL AR e AN R s MR IR AN K

HISERtif] 9,10 H9itif] 1 ABRBRBAN IR AT RHE 58 20Ph 7 Fp I wT AL BT A ARRR
SRR & EEL AN, IEARAPRIAI & 12 A R IR AR e 24 B AR, HimE s
P R AR T B, B AR AR PSR AR AR T IEAR AR 2R e, RIS AN - IE AR FE
RHER TP R FFRUE N SARMRMEA TR & AR — e ER , X IERR R i fl s P e K&
FARENERIFEIIA K

Bt 11~18 Hcitafyl 1 MR BRI IEARAT e Hi 215 BN T FB b g0, SR PRV TR A
PR PP AL A R I SRR E IR A K

HISEHE] 19,20 L5 L7 1 BRI R DA AR A R 2515 208V RS T ra vl a1, T AR PR35
FIPRAR G BN, IERRAPRAMRE 12 AT R I IERAT R LA B2 TR, HIRE R
FE IR, DRI AR AN AR T IERA R 2 SR e I s R FR L s 3]
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SEAR)G, W R R R SRR E RN K .

HI SERE ] 21~40 5 561 1 1) SRR AN IE AR AT R 245 21855 7 B rT AN, HLB {E N [A]H)
ISR 5T R TERRAT BRI B A S BESE AN K, HRSO TEARAM R 2 S AR e RO W3 .
K H HLB fEH7E 13-15 ZAIME -+ O SEtf] 21~29) B, & 12 A 5 IERM RS
EILLA R PEREMERRIFRYE S, PRI R E .

1St 41~45 S5 1 IBRERER N IE S RH 2575 20 B Eg T FIB mI &0, sk T i H
WP STRE . SRS T ERDE LG 41,42), 88 12 A ERIERE
BHO AL =R 2, W IERAT R S A AR 2 Wk TIE S BR (SEHaf] 1.
43~45), FEMTAREN REF: LR /KRN (E A 100/6 TSR 7>

i SE 1] 46~53 5Ll 1 MBI AN IE AL AL ) % 15 28BS 7 b mI &0, B RS P J5 )
B, MRTEKED . TRERILEK G BT =4 A M R J s SRR e PRI A K

1 S5 54~57 S 1 BRI IE SR R L) 2545 2008 BE T FVB W 40, 55— B Boln i
T FERVER AR IS TR AS R I, A 0 F Ak 2 1 BE RN 25 SRR e e R A s LR 28— M BEn#RaR 4 80°C
FULRIRES TA] 2 7N

HI SEHE 9] 58~61 L5 SCE (A1 1 ) BRIR kAN IE AR AT R 245 2105 1 HIB w0, 58 B B &4
EEAREES AR, B R A SRR e R TRIE S B BOInBWE N 180°C
FIORIUR IS 7] 4 7N

1 STt 62~65 5L 1 ABREREL N IE SR R 2545 2008 BE T FVB R 0, INNIR & 8
AR IRA AR IREPISE D TR & TR AR K &Y = i AL S Re il = S fa e
MERIFEMAN K o

1 SEHE19] 66~67 L5 LA 1 ) BRIk AN IE AR AT R 245 20088 1 HIB v 0, 55— IR B
(RIS TRIANBE K, 55— B BR AN B B AN BE AR, 75 DUIARE o P FL A 2 M RN 22 SRR s 1 R A

SEHEM] 2~67 xF L 1~7 AHEL, BB SRR

ST 2767 SATLEH] 1 HORTLGE SRR, BASRHWEE T, IG5 i A e
M, HHEE 12 DGR ARG R E R, BEH SR 2R ) S A e M 3
R LRI 1E

S5 2767 SXF LA 2~3 BORT LU SRR, AN IR R BE AR AR VA RIS, W)dh
VB R HEAGSA MR REAE S, IR E 12 D H RIS R BB IR, X Ee 2~3 REIREF
HEBEAET T L] 15 AT f8 i IR R AR M VA AR R AR AR I VA ) 0 A 84 4 T AR R 53 40 T {E R
PR EE R SR T B 52 437 00 3 7K o oA [ T SR T R, 98 53 20T PR i K i 5 e o Rk M 1)
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BRI

SCHE ) 2~67 SXFECA] 4 HOXTELAE R RM], 5 — B B IR 0 A AT CR TR RE WS B A il 1) 22
SARE M HED AT B8 JR PR 5 — B BRI IRIR I RN LR IR BE W (2 AR R 3 S, AT i i £
R AR

K] 2~67 SXFLEBI 5 [P LS R BT, 58 i B R 0 RO CRAE R 4a R el 1) LA
SATEREREMIR R o SRR A T 58 B BOR A R R R YR det AU B Oxt B 5 1 A AR IE AR AL RHAR
A 22 R AT ORIEL, R OR BETE BB BR AR B 4K, Il A9 i) b A R 0ok B T 3
o

SCHE 5] 2~67 S5 LA 6,7 (RO L5 AR B, R A A2 201 (1 HLB {ELFE 10~16 LLAMRT,
PR FE B AL A PR RERE =, HIRE 12 D H R IR s A MR RE R 2 5, BT OR 20 3
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