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Abstract

The effect of calcination temperature on the phase and electrochemical properties of lithium
nickel-cobalt-manganese oxide was studied. The target product was prepared by liquid phase co-
precipitation and solid phase calcination, and the phase and electrochemical properties of the
material were characterized by XRD, constant current charge-discharge technique and AC imped-
ance technique. The results show that the product obtained by calcination at 900°C has a
well-developed layered structure, high crystallinity and low ionic mixing. The initial discharge
capacity is up to 166.3 mAh-g-1. The charge transfer impedance of the product is small, which im-
proves the diffusion rate of lithium ion and improves charge/discharge rate.
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HEr=Y, FH4AFIAXRD. fEHRERFBERBIAR RS GIE AN AR AR ik 22 R 1T T RAE
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1. 5|8

B EA & TAE R R RS, KIEAF@ERS, A TR0, Ba) TR
HLEhVR AR SRAI,  FHM FEN A B f vk i e Ak . L IEARA RS PE R i RE I E R R . TR,
=GR 4B ) LiNi L, CoMn,0, (0 <x <1, 0<y< 1) RS L MoGEMIs[1][2] [3]. 5
LiCoO, LU, =i i 48 S AR TR REECAS, 1) i Mb AR S A2 A0 P e o (RSP RL ) i 28
FECHAPEREAN T LiCoO,, PR 1 HAE SIS R o 8 iy LSRR S5 M Fo e 1 AT i A 2 M R,
RNRNZTTHAT 7o 1) RHSEITREATS2, W0 Zn. Nd F1Nb 55[4] [5][6]: 2) RHGEM
BLIEAT R M S, 40 Lay,O5. Mny(PO,), Al PEDOT %5[7] [8] [9]: 3) MUK FERAFEAEHI[10]; 4) TEREIE
[11]; 5) HABGIRHARE T204[12] [13]: 6) TESHERI[14] [15]. IXLLBX T 7E 5L mA R} 45 1 F e 1 0
HAL 22 1t R T THI AR T — € (R T

AR SCHFFT T AR B B IR R LiNip sCog ,Mng 30, il #5372 H B el B X P AE Al AL 22 RE RIS, 255
FIFH XRD. 18 HJ 78 5 S5 A AR = WP RE HEAT 1 RAE

2. SEOE

KPR AR BRI Bl AR R A 4% I BE /R EE 9 0.5:0.2:0.3 B BRI, # b 3R i e T 384 U< f0 100 mL
ZE KA, BEER 2 mol/L MR AVE. 1E 60°CKIEAME T, BRMNE/KIEH AR PHE RN 11,
W IN NaOH, POERRER N 6 h, FFEALN 8 h, ¥EikE . £ 80 CHSHAM T4 10h, HE
SRR o 1% AT IR SRR ITRAE 78 VR A S TE S R T 800°C L 900°CHBE 10 h, 75 2 HARF =4

WA XRD MIRAE X Pert-Pro 1X 3% EiEAT, 20=10°~80°, &k 2°/min. #7774, TR BAEME L
1 (PVDF) & @i & LE N 85:10:5 WILLBINE A3421, IINIE & N-FIEME S G RI(NMP), 787 il £ 5 15 2
BISRRE, HIRBHER TG T 80 CEER AT 10 he Z GV, 7E AW T4 ok itk
Ji+ Celgard 2400 BRI 4@ 47 Obf F AR A AN U, FARYRCY 1M LiPF6 HIBKIR £ 0 Bia/BkiiR —
FECAFALE A LD TE IR 78 ORI VS BN 2.5~4.3 V, 7RG H Byt IR SGEE4T o ACT B HT
TE AL 2 TAE R (i R4 CHI660E) Bt It, A B EIE S mV, SR 0.01~10 kHz.
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3. ZRE5WiE
3.1. YIS

1 42 800°CHI 900°C T il & AT S /=4 XRD &, 800°Cr=#1¥1(006)/(102). (110)/(108)F X HF1iEUE
RO S0, R B P I EZAR G K B MR 5E 4T 900°C HI(006)/(102) (110)/(108) A4 AE I /31 B 5,
TERL T RAFIEARGE M o LoosyTon #RFE LR B FIRFFFEM — AN E B8R, EHEBX, BFRAFREEBRIK. &
5L, 800°C AT 900°C M) 1 003/ L104) 3R L LLZX 711N 0.9625 F11.3112, XM 800°C A7 AER ™ I
BTIRAE, T 900°C PR B IRHMS B 1A ZdE . [FIE, 900°C e B RTINS, 4 A R
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Figure 1. XRD patterns of the products obtained at 800/900°C
B 1. 800°CH1 900°C R AT 15 74189 XRD 1E[E

2 & 800°C F1 900 °C 1B 2 T 45 7 W ) 1 Yk 7 1 Fi 25 . 900 °C P24 1 YR 78 FLEL 25 K 160.5 mAh-g ™,
B LA RN 166.3 mAhg™, FEAERIE N 103.6%, 800°C=HIfIE HUE L 88 121.5 mAhg ',
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Figure 2. The first charge/discharge curves of the products

obtained at 800/900°C
& 2. 800°CH 900 C 1B Fr 1S FE IR B X FTTALER Bh 2%
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Figure 3. High rate performance of the products obtained at

800/900°C

& 3. 800°CF0 900°C IR Fr 15 =4+ H0 £5 2 14 &8

P 4 /& 800°C A1 900°C BB FT 3 =W AC M B PTG B o itk — 0 i R BB IR FE X6t P2 ) 3 0 4 P
G, %F 800°CHT 900°C I idEAT 1 AZim BTN . M FH A5 0 g J B, AU SR B FH BT . L
o RIS, A X AR R I P IT Ry, T 25 1 25 7 38 5 ) AR RO R TR B BT b 3
DX P[RR AT R BB Rep X OL H B RN HL AR 2 180 () FEL A B RS BB o ARAT X E 2R AR 3K Warburg [l
Pt Zyo XA B ES 75 dn A T 9 BIUE FE - 900°C P2 Ry A1 R N 9.2 Q 1 53.5 Q, B /T 800°C
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Figure 4. EIS spectra of the products obtained at 800/900°C
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4. g

ARSCR WAL IUNE + [EARBbe 7 VAR 4% T 523 BURENERIREE, 25 58 T B IRLRE R AL AH A B AL,

FVEREMIRCIT . SRR, 900°C FREESTAFHI M ZIREM R B w4, difEm, BRI, "k
L EE A A #] 166.3 mAh-g™', 5C FHUHELAE N 73.2 mAhg . 900°Cr Wi e s A8 B N, 47
VRS T BOE RS, AR TR AR R T RE I G

E&WE

R PR ZO6” AA BRI . 7 2 BARBHEREEITH (NZ17096).

SE

(1]

(2]

(3]

(4]

(3]

(6]

(7]

[10]

[11]

[12]

[13]

Sun, G., Yin, X.C., Yang, W., et al. (2018) Synergistic Effects of Ion Doping and Surface-Modifying for Lithium
Transition-Metal Oxide: Synthesis and Characterization of La,03;-Modified LiNi;;3Co/3Mn,;30,. Electrochimica Acta,
272, 11-21. https://doi.org/10.1016/j.electacta.2018.03.175

Zhou, Y.H., Wang, Y., Li, S.M., et al. (2017) Irregular Micro-Sized Li; ;Mn 54Nig 13C0 130, Particles as Cathode Ma-
terial with a High Volumetric Capacity for Li-lon Batteries. Journal of Alloys and Compounds, 695, 2951-2958.
https://doi.org/10.1016/j.jallcom.2016.11.375

Zeng, Y., Qiu, K.H., Yang, Z.Q., et al. (2016) Influence of Europium Doping on the Electrochemical Performance of
LiNi ¢ 5Co ,Mn (30 , Cathode Materials for Lithium lon Batteries. Ceramics International, 42, 10433-10438.
https://doi.org/10.1016/j.ceramint.2016.03.189

Du, H., Zheng, Y.Y., Dou, Z.J., et al. (2015) Zn-Doped LiNi;;Co;3Mn;;30, Composite as Cathode Material for Li-
thium Ion Battery: Preparation, Characterization, and Electrochemical Properties. Journal of Nanomaterials, 2015, 5.
https://doi.org/10.1155/2015/867618

Jia, X.B., Yan, M., Zhou, Z.Y ., et al. (2017) Nd-Doped LiNi, 5Coy,Mn;0, as a Cathode Material for Better Rate Ca-
pability in High Voltage Cycling of Li-Ion Batteries. Electrochimica Acta, 254, 50-58.
https://doi.org/10.1016/j.electacta.2017.09.118

Yang, Z.G., Xiang, W., Wu, Z.G., et al. (2017) Effect of Niobium Doping on the Structure and Electrochemical Per-
formance of LiN;y sCo,,Mn,;0, Cathode Materials for Lithium Ion Batteries. Ceramics International, 43, 3866-3872.
https://doi.org/10.1016/j.ceramint.2016.12.048

Zhou, L., Tian, M.J., Deng, Y.L., ef al. (2016) La,0s-Coated Li; ,Mny 54Ni13C00 130, as Cathode Materials with En-
hanced Specific Capacity and Cycling Stability for Lithium-Ion Batteries. Ceramics International, 42, 15623-15633.
https://doi.org/10.1016/j.ceramint.2016.07.016

Cho, W., Kim, S.-M., Lee, K.-W., et al. (2016) Investigation of New Manganese Orthophosphate M3(PO,), Coating
for Nickel-Rich LiNij ¢Coq,Mng,0, Cathode and Improvement of Its Thermal Properties. Electrochimica Acta, 198,
77-83. https://doi.org/10.1016/].electacta.2016.03.079

Liu, X.Z., Li, H.Q., Li, D., et al. (2013) PEDOT Modified LiNi,;Co;3Mn,;;0, with Enhanced Electrochemical Per-
formance for Lithium Ion Batteries. Journal of Power Sources, 243, 374-380.
https://doi.org/10.1016/j.jpowsour.2013.06.037

Hou, P.Y., Wang, X.Q., Wang, D.G., ef al. (2014) A Novel Core-Concentration Gradient-Shelled LiNij sCoq,Mng 30,
as High-Performance Cathode for Lithium-Ion Batteries. RSC Advances, 4, 15923-15929.
https://doi.org/10.1039/C3RA47930G

Fujii, Y., Miura, H., Suzuki, N., et al. (2007) Structural and Electrochemical Properties of LiNi;;Co;3Mn;30,-
LiMg;3Co;3Mn, 3 O , Solid Solutions. Solid State Ionics, 178, 849-857. https://doi.org/10.1016/j.ss1.2007.03.002

Fumihiro, N., Liu, Y.B., Tanabe, T., ef al. (2018) Optimization of Calcination Temperature in Preparation of A High
Capacity Li-Rich Solid-Solution Li[Lij,Nig ;3C0g03Mng s3]0, Material and Its Cathode Performance in Lithium Ion
Battery. Electrochimica Acta, 269, 321-330. https://doi.org/10.1016/j.electacta.2018.03.027

Kim, N.Y., Yim, T., Song, J.H., et al. (2016) Microstructural Study on Degradation Mechanism of Layered Li-
Nig 6C09,Mng,0, Cathode Materials by Analytical Transmission Electron Microscopy. Journal of Power Sources, 307:
641-648. https://doi.org/10.1016/j.jpowsour.2016.01.023

Ma, D.T., Li, Y.L., Zhang, P.X., et al. (2016) Mesoporous Li; ;Mny 54Niy ;3C04 130, Nanotubes for High-Performance
Cathodes in Li-lon Batteries. Journal of Power Sources, 311, 35-41. https://doi.org/10.1016/j.jpowsour.2016.01.031

DOI: 10.12677/aac.2018.84024 202 it it e


https://doi.org/10.12677/aac.2018.84024
https://doi.org/10.1016/j.electacta.2018.03.175
https://doi.org/10.1016/j.jallcom.2016.11.375
https://doi.org/10.1016/j.ceramint.2016.03.189
https://doi.org/10.1155/2015/867618
https://doi.org/10.1016/j.electacta.2017.09.118
https://doi.org/10.1016/j.ceramint.2016.12.048
https://doi.org/10.1016/j.ceramint.2016.07.016
https://doi.org/10.1016/j.electacta.2016.03.079
https://doi.org/10.1016/j.jpowsour.2013.06.037
https://doi.org/10.1039/C3RA47930G
https://doi.org/10.1016/j.ssi.2007.03.002
https://doi.org/10.1016/j.electacta.2018.03.027
https://doi.org/10.1016/j.jpowsour.2016.01.023
https://doi.org/10.1016/j.jpowsour.2016.01.031

FAbF 4

[15] Zheng, Z., Guo, X.-D., Chou, S.-L., et al. (2016) Uniform Ni-Rich LiNig4Coq,Mn,,0, Porous Microspheres: Facile
Designed Synthesis and Their Improved Electrochemical Performance. Electrochimica Acta, 191, 401-410.
ps://doi.org/10.1016/j.electacta.2016.01.092

1
Hans X
SRR R BB AT 3K
1. FTHF%NM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

THAIFAER . [ISSN], AT ISSN: 2163-1557, BEIAT 2
2. FTHEIME T http://cnki.net/

o« PR SCRR A E” HEN, BINSCEARE, BT A

hmiE S http:/www.hanspub.org/Submission.aspx
WITIMRAE : aac@hanspub.org

DOI: 10.12677/aac.2018.84024 203 TR


https://doi.org/10.12677/aac.2018.84024
https://doi.org/10.1016/j.electacta.2016.01.092
https://doi.org/10.1016/j.electacta.2016.01.092
https://doi.org/10.1016/j.electacta.2016.01.092
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aac@hanspub.org

	Effects of Calcination Temperature on Electrochemical Properties of 523-Type Lithium Nickel-Cobalt-Manganese Oxide as Positive Electrode Materials
	Abstract
	Keywords
	煅烧温度对523型镍钴锰酸锂正极材料电化学性能的影响
	摘  要
	关键词
	1. 引言
	2. 实验
	3. 结果与讨论
	3.1. 物相分析
	3.2. 电化学性能

	4. 结论
	基金项目
	参考文献

