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Table 1 Main materials and reagent parameters for the experiment
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Table 2 Main parameters and functions of the experimental instruments and equipment

WaRl RELS TR EERE

BRI GSLTIONHP AR AR TR RN, AR
HOSUEENL  SB-S200DTD UL MR G A IRA T GRS RIS A B SRE H A RIEE 071
BEBTRY A0S LAERCERBMAARAT  RNEH SRR BN DAL L
FOESRR DHG-S0T0A L ERERUAIA T FHRRYR SRR SRR 5 B
ARSI KW-aA DEAREBEROR OV LSRR e R STRER ST

BEARSIEM  JGP—4s0  WMIMRARNUAR A RENIO MBI G951 5554 T PUbBL
XHLERHE D8 Advance WEGERAT  RAEBRERINESH BRI BT SR XRD WA
WTHROOCESE  EBPCSO00  GSEHEEBMUBAT OB RN RN T SR B
PRHMAY 158 MO TARAT  WATBIRE R S 52

BRI CTA2000  REASIRIAATA T RO RIRS WS R

F IR AR A T M S P b B Y L LS e B el 2 s

L REFESHIYL Keithley 4200

Ak T AR CHI660E R A PR A |

BAR LR ot S R R v A Y o SR ER ke S e

AT A ARG IR S TR A R 1 A 2 L
TG AL RE L I i SR A R A T, AR R T
LB T SR A ROV . B C HE 5 IR A R
A F B IR P RE SRS 30 min, B 2R AT b
i) N URE SO v Ub TAZIE S W LI SN
REE),

W & OIR A R AR 0 S 3 P RS T R R = R
AP B b A R 8 b N AR A i Al
SRR B N 2 R, RS S AL R A
T RAHEBH 2287 TR 7 =X, 5 — 1 & TR
TR 5 ~ 10°C/min, FHE 2 900°C LA I (5 F Bhig
FH ) HE IR AR 2 ~ 6 h, AR TE [ A SR 7850 6T 5
S5 G AR RS BT SRR P W I AU A S
B S8 Bl L s S R, R IR EFE 1 ~ 10 MPa [X.
[i1] , v 480 R PR WA 2800 o) T A A o A v AR s
A B, PR B RENGO, F5ER A 25 44 Y S8 8 1k

e it 5 [ AH SN 58 B, PA 5 °C/min B A) R
Tk RV A 2 E 0 O A ISR S o R HS R
i BT B K A T YR 30 min, FEAMIA R IEI
B4 R it 2 T 7% B 4 Na,CO, Bl 371) B R 2 I8 ) s A
AR5t B 5 FHICK 0T e 2 Uk, 480G V7 6% 3% T Bk
B K 43 5K PR 2 R, B0 KRR A BT 80°CH IR
HEFE P TR 2 b, 58 4 R BRIR RV N, I &R 15 45
i LB 1R 4 O A AN AT B R A NdING O,
SmNiO, . EuNiO, i 4 o P A5 Bk m s

1.2.2 RENiO, 4] i e #%

RENiO, [ 71 38 A K it | Al AR 45 44 52 38 1
HL 2 MERE Y S IR M BB AR OG . L, A IS 1
A HR R B 4R B RENIO W I AT . 258
B3 L JUN TN (e oy el DS o ST C e 8
235 FH B R 0 4 (LaAlO,, LAO)E Ky 3= B4 IS b
Bl LAO % H B0 S NANiO, FE 52 75 1+ 81 R+ 10
Al S BT, A R TE R R 4R I AE 1% DL 5 [H)
BF, LAO HA R AT A Ak 20 M A i T o 4 45
JEE 45 50 B AR 55 5 RENIO, R A= B4 80 g , AT 45
UE ST A A 2E R o R ilE— 25 R 5T AR B 1) o)
RENiO, IR A KA i IR E T, 5236 R 1R[]
HUAI 9 LAO I o ATICA B EUL 2 3.

R3 AR

Table 3 Substrate material parameters
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Fig. 1 Schematic diagram of magnetron sputtering
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Fig.7 The phase structure was refined by XRD and Rietveld
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Preparation and electrochemical performance research of rare earth composite nickel-based
lithium battery cathode materials
ZANG Guofeng
(School of Petrochemical Engineering, Guangzhou Institute of Technology, Guangzhou 510900, China)

Abstract: To solve the problems of poor structural stability and cycling performance degradation faced by
traditional nickel-based cathode materials in high-energy-density applications, this research has been conducted on
improving their comprehensive electrochemical performance through rare earth element composite modification.
Rare earth composite nickel-based thin film materials were prepared using high oxygen pressure assisted melting
reaction method, and Pt electrodes were constructed using magnetron sputtering technology. The material structure
and properties were characterized by X-ray diffraction, electrochemical workstation, and other methods. System
regulation of rare earth species (Nd, Sm, Eu), substrate orientation, and hydrogenation process parameters, with
a focus on studying the material’s phase structure, resistance characteristics, and electrochemical response laws.
The results showed that after hydrogenation treatment, the basic resistance change ratio of NdNiO,/LaAlO; thin
films with (110) orientation at room temperature reached 15, and the resistance significantly decreased in the low
temperature range; The Pt electrode forms a low contact resistivity (2. 081 X 10 Q +em?) with NdNiO,/LaAlO,,
effectively ensuring the accuracy of electrical performance testing. Research has confirmed that rare earth elements
can significantly enhance the structural stability and electrochemical cycling stability of nickel-based positive
electrode materials by regulating the integrity of the material’s crystal lattice, optimizing lithium ion transmission
channels, and improving the ion diffusion kinetics performance. The research results have clarified the logical
process of process optimization and the mechanism of performance improvement for rare earth-modified nickel-
based positive electrode materials, providing important experimental support and technical references for the
research and industrial application of high-performance and long-life lithium battery positive electrode materials.
Key words: lithium battery; nickel-based cathode materials; rare earth composite modification; electrochemical

performance; rare earth element(Nd, Sm, Eu); substrate orientation; hydrogenation process



