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(57) Abstract: The present invention provides a battery positive electrode material and a treatment method therefor, and a battery.
The treatment method for a battery positive electrode material comprises: performing a cold plasma treatment on at least part of the
battery positive electrode material having a carbon layer on a surface to be treated, so as to dope the carbon layer, wherein the doping
amount is not less than 50 ppm. At least part of the surface of the battery positive electrode material contains a carbon layer, and at
least part of the surface has a rod-like shape, wherein the carbon layer is a carbon layer which has been subjected to a cold plasma
treatment and is doped with active particles, and an NaF layer having high sodium ion conductivity is formed on the surface of the
positive electrode material. The treatment method of the present invention can enhance the particle surface energy of the battery positive
clectrode material, improve interface affinity with an electrolyte, and can result in a positive electrode material having a uniform texture,
low porosity, high ionic conductivity and high electronic conductivity.
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IR 3, AN IR B TR LI B R AN IE A R N T B
H, BT AT IARED, FE 120 5T I,

XJ %S DBD ¥ 55 BT PR3 1 b 2 5 15 2 10 B BR DA IR AR KL 4T Ay 28
KA, RBIERETIEEN 87ppm, KREFAT IR FIBFERLAIE
WAt B R OIS Al U B 6, AR B S5 I B R SR 1 AR A R ot FL B 1)
B 7, o AR T Al A AN 1415008/ B 12.4°, i IS A S
PR AN IE MR AL R X FO AR R IR A 4 . TR, P 8 R BIS itk
BEPLEEY Frn, SARMEEAE, BT 3200QK3] 2500Q.

il 4

AR B DE AR R ik, BLS DA DR

IR, BRI IE WA RN & RIRESIRA LE, AR
WAE A, BEEER 8oum MBS IE R K.

IR 2, A DBD BB TAREILALIE: B (1) HIBERRLY
IERMENRE B SR D)1, fE5X DBD #4585 T N R A
10ml/s, TAEERJRA 1A, HEN 150V, 3HTES DBD A5 5 THE a3
6min, AEIEEE, BEGEAE S BEERPEN ERM R

10
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SR 3, SNEbER: BSE (2) FnkiE e S i BEER DN AR
MRANTFERH, STainmihrEne, S8 120 57 .

X &V DBD ¥4 55 B 1 E 10 MG T AS B B AR AN LE MR R E AT 3
HLAL I, BIB A RE 0SB R 308ppm, AR HEAT A HE KRR A4 1L 1%
PR XPS WiE 9 Jiow, ACERE 5 BB RRAUAN IEARA R XPS Wik 10 7w,
Fombee & s A AR AN A ER R ORI A, M E. A2
HEEEN TBRERZEN=MARNAEERID, TR E RIS
Z, XATREBRIUANE TR SRS FRER,

ol 5

AbHE L E AR T, B LN D

IR 1, BRI IE A RN . RIS T2, BT
BATES, 152 EE N 8oum BRI IE WAL B .

IR 2, EA RFASEE TG 0D H (1) TIRBFRINIE
MBS BRI, EES RF BEE A R RRIES 10ml/s,
TAEHIR N LA, HER 100V, #1748 RF A5 E ARG WAL 6min, %
HERE, H5IAEAHE G RERR LN E R R

SIR 3, ANEBREER: BHSE () FnkiE AR HUAN IERA R
ANTFEMT, #HTAMmBbiREAC, FE 12h 5347 BB,

XS RF 1255 3 7S A AR B8 21 1 B BRAUAN 0 IE AR A REE AT 438
HLAL 2R, SIS RAERZE R S BN 287ppm. SRAGHEIM AL, Bf
BARMIM AL A AT, FLHRRALIRR T 43%, FHHIRIR T 18%.

A~ 6

WO B E AR ik, R UL DR

WIR 1, BERANE AR & RIRESRm T2, BT
BATEST, BB 80 um HIBERE BLANE AT R

H 2, FWEIREGS CDAEEFIRIGMLHE: DB (1) PR
PAMEWAM EHRBE A E R —10, ERARSG A CD B~ Ak
W 10ml/s, TAEHFR N 2A, HEN 100V, HITERERES CD AEE
THREALEE dmin, WHIEZR, HAEBERIVIN IERM L

IR 3, AR HBE (2 FRRiE LAIRE R ELA IE MR
ANTFEMT, FATAMBMLRERR, FrE RIS HHE 12 h.

11
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WERERASR CD AEE TGS 2 B RPN I IE AT
W A AN, BEB R ER S EDN 378ppm, SR I AR
b, HABMRIRMAREST. 5C &4 FRERGLA B R AR WE 11 FoR,
AT FHE AR B A SRR A LA T 13.6%, HALMRRALIFER T KY
45%. SC A PRI KGR B 12 A, A3 5 ik i A R
FERAE ORI EM LIRS T 14%.

w7

bR L AR RL ) i, BFE LT DR

WER 1, BRI A RN & RIRGSG A LE, FAREET
BAER, BRI R 80um MBI IR K

LR 2, HS CDAEETAEALIE: PR (D FRBRHLIE
WM R BB ISR —T, L5 CD 55 TN SR RE Y 10ml/s,
TAERFN 2A, BHAN 100V, #HATES CD w5 E TG 4min, 1%
HZEZER, BRELERYLIERIE .

IR 3, AfIEREEE: BB (2) BrRiE LB R AN IE MR A R
ANFEFRT, dramibniiEne, rE aibila HHE 12 h

XS CD A58 B TS L AR RS 21 (1 TR ER BN 11 IEARA R BT 438 K
BN, SEBMAERETNESEN 587ppm, SARMFHBA ML, BfF
BB AR, H AR T 45%, BEFUFEIK T 20%.

AN RS

AEERIE M B R, BRI R

FHR 1, WAL IE WA R & FIRMESRIRAT LE, FAREET
BATES, BEREN 80um HBEEREAE AR R .

FIR 2, FS DBD A E TG SBIPR (1 PIBIREE
IERMENRE B S R ) —T0, fERS DBD #4555 T4 TSR A
10ml/s, TAEHRA 4A, HEAN 100V, #H1T%S DBD A% 8 FIREL AL
4min, RHEEIR, 5IEBIREEN IERM K.

B3, TR KB (2) FRIELb R R Ak A IE AR Rk
ANTFEMT, #HTAmpBb i, g aibillXarHHE 12 h.

XS DBD 245 BT ANTE (G AL BT 2 1 TR IR 2R 81 B R AR A R R AT A 3
KA, BBRTEmETRAEN 600ppm, SAAAERIHR T, B

12
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BRI BEPAEUARENEERRER . 5C &4 T 45
A E A B 13 Fron, 7EACERE S 1 BRI B R T KE 86%, A&
T IFE SR EAM FIR S T 42.7%. 5C 245 T TS B IR 2 S T A F an )
14 s, BERRFRAFRNEM EERST 69.7%.

w9

WO ERTEER KR IE MM B T, RS LA IR

IR, BEROLE EMM R TS MG R T2, MHEHEET
AR, BRREEN 80um [IREEREAE IEARA R .

WU 2, RS DBD WA BT REMMATE: SLESE (1) FHIEmReE
IERM BN EAEMEY R —H, % DBD A% B~ R mRE A
10ml/s, TEERN 4A, HIEN 100V, BHTES DBD 445 & T ARG L AL 2T
10 min, AR E, HBAECEREEN ERAME.

IR 3, NSRS BB (2) FrRiE b BB B kAR 1R AR R
ANFEMEY, dHfrdafum i3, Fra bl #HEE 12 he

X DBD % 55 B AVE 10 AL A5 B () B IR LA (1) TE M A R 47 1 2
JHALEEI, BB RTERE SRR 700ppm, SARME MR FMHELL, B
BRI . AERTJE BN EIS Wk 15 fiow, ACFE 5 b ETA
126.3QF/N ] 27.2Q.

RE L O & 24 R R L #iR 7 AR, HRARSUERFTAN
RN ZTE R, A B B B SR B A ARG AV RS 0L T, A K ]
(R A7 1 ST B REAT & AP S R e s .

13
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MM 'K P

1. —Fp A B E AR 7%, HASAEE T, BRI AP IR:

T S SE OE T e i  E SR RN @ b il R = N
B PUG i B a5, Hd, SR TS REANT 50ppm.

2. MRHEACRI SR 1 BTk p A it IEAR B R vk, FRHIEGE T, %%
BT ALK T3 100W~500W

3. ARIERCRIESR 18 2 BT () b3 e it IE AR R 00 7 v, HARRETE T
AL TR TR I L R Y 50V~150V, ARIRELALN 0.4A~2A.

4, FRIEACRIER 1 88 2 Frid i EE sy IE A B i, HAGIEE T,
VoSS AR AL EY (B4 1min~60min.

5. ARFEBCRESR 1 88 2 ATl 38 da vt IEARAS R0 77, HARREE T
A R S5 S AR RO S B A . AR ) BT BH A AT
18 zh R R T Pkl A .

6+ ARIEBCRNESR 1 8% 2 Al ) 403 B it IF AR A R0 5 v, AR IEAE T
ISR T B NESB R BB FEd s,

7+ AREBRER 1 58 2 ATl 038 da wth IE AR AL k0 77 v, HARHERE T
BEE T HEE O ES. BAP N —MEA S R IR AR EE T
ERESTPEBREERN K E#ITE R, Kb, iR ERERN
Iml/s~15ml/s.

8+ ARJERCRIESR 1 8¢ 2 ATk i A3 Bt IE AR R 7, HARRETE T,
HIE WA R RIS TR EY) . B2 RE . REABLEY). &1
W = el i IE AR AR

9. MRIEBFNER 8 Fridk (AL B i b IERRAS R 77k, HRRIETE T, itk
IERA R IR LN . BERRERE . BETRERDN. RALEEIREN. LiMO,. NaMOs.
LiN,Os. fREFER IR B Eh IR 4R, Hrh, M N Co. Niv Mn. V E{Fe, N
A Co. Nix, Mn #{ V.,

10, MRAEACRIER 1. 2 B 8 Frif 09020 s ARSI R B 57, HURHIETE
T, BAJE R IbIE A R R 2 D — 0 R A BEIRIES.

11, ARERCRIE SR 10 Brid a3 s i IE SR BT R0 i, HASIEE T, #5
RIEERF K ERN 1.5pm~3um, THEAEN 150nm~300nm.

14
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12, —FhEMIENRA R, HAMEE T, HERENE Do E6 20
REZE D5 HABRRIESTIEE NaF |2, 24, BEREAE 7R
HGBREER T I0RE, BREANDNT 50ppms.

13 ARAE BRI E SR 12 Frk i s b iE AR AR, RHELE T, 6 MR R %
A -—Fhekdl &

14, IRIEBCFER 12 8% 13 Jrid (B B R, HAEHERE T, BRE
SHPESEE N 1L.5um~3um, “FIHEZN 150nm~300nm.

15, FRAEACRIEER 12 8% 13 AriR i st IERRAS L, HARFELE T, NaF 2
P JERE R 6nm~10nm, NaF K88 AN 500ppm.

16, —FIEN A, HAHEAET, O&EmAMGBEfEERAE LK IERM
B, IEAMRE A IR R 1 2 11 TR TR A4 A B i IE AR AR
(77 A0 5 1Y B TE B A R B A B AR SR 12 2 14 AF— TR 1) B
A AR L

17, —Fheth, FERHMETET, S8 WACRIER 16 FrikfIER A .

15
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