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Characterization of LiNiizCo1sMny302 Cathode Materials Prepared from
Different Precursors in Lithium Rechargeable Batteries
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Abstract

LiNiysCo1sMnysOz cathode materials prepared from different precursors in lithium rechargeable

batteries were characterized by various

analytical methods.

LiNiisCosMnisOz powders were

synthesized by using solid-state reaction method and their physical and chemical properties were
analyzed by XRD, SEM, particle size analyzer and ICP-AES. These materials showed different
crystallinity, particle size, surface morphology and chemical composition. Also, the charge/discharge

cycling of LiNiyaCoysMnisO2 electrodes was carried out under various cut-off voltages and it showed
different behaviors. It was found that the electrochemical cyclability of LiNiisCoysMnysO2 was strongly

related to its crystallinity.
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a8 7" FFY
(acetate, carbonate, hydroxide, oxide)&
FA4e s 2LEAS gsFEAQ
8] Li: (Ni, Co, Mn) =11:1 2 3
Ni :Co:Mn=1:1:12 39
mortarE o} &3 AFLAE EFstAvHI. EF
3 B%-8 pelletizers ©]&3l4 10 tond FAZE
7hgEte] pellete 2 Ay olF =Y ¥
H A2 A 400 TR 442 B 153 22
t}. o] Al mortar® #4812 900 CTE 152413
Fo 22 &24AF s9th vt O E mortarg
ol g3te B4 Azl ¥, HF LS S5
AT A (precursor)Eo] &= w} 3FES] T
AR EaE o $ukd wgo] ojE A dojyt
EAE 4% 47 (TGA, Thermogravimetric
analysis) 2 &A3Qch 2% 234 A& 0~1100
°’cz etk dojxd B AHEANLZ 39
X-4 &% 34dr7] (X-ray diffraction, Bruker,
MISXCE)E A&tk &A% 2 671 10° ~
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90° HYAA o]FolAY FEEY Et=vl A
W83 7]  (ICP-AES, Inductively Coupled
Plasma—Atomic Emission Spectrometer, OPTIMA
4300 DV, Perkin Elmen)E& %3l ¢A8 &R
9] 38 xAulE ZAeAT. §4E B 3d
F%9} vparticle sizes FAMEAAYA (SEM,
scanning Electron Microscope, JSM-5410, JEOL)
3 Q=B A7] (PSA, Particle Size Analysis)E %
3 @A

42 Az ZTEZA  (LiNisCoysMnysOxE o),
AXAEA (carbon black) g3 ulelt] (PVdF,
polyvinylidene fluoride)”t Z}Zt 88 : 6 : 69 #A
H 2 FAH ol& &wiel NMP (N-methyl-
2-pyrrolidinon)Z & %38t &85 (lurry)E
Azsdr} o5 &Fvw g9 (Al foil) Yol &
Ag FA (200 1M =¥ & 60 T %9
A 8T AzAFIEA NMPE 52 A#AY. ¢4
Hoz AFAMNE 60 TE 243H, 120 TAAM 84
7 AZARY Ax"E AFE pressE o] &3S
200 psid ¢Ee=Z 1# T pressdty FATH

291 APE A3 cell ZHES Swagelok type

cellg ol &3yt &F o2+ 0.75 mmel metallic
lithium foil (Alfa Aesar)2 AMgslHon, Ao
(electrolyte)}> EC (ethylene carbonate) : DEC

(diethylene carbonate) 7} 1:12] ¥]-&Z 1M LiPFs
(Techno-Semichem Co)o]l =olle £d4EL A&

34tk Ea9 (separator)2 polypropylene (PP)
membranes?]! Celgard 24002 A&3tdch =8
A zZHL o2& EBE9U9  glove-box(SK-
G1200STD)o A 53 = At

Z2A/9A  (charge/discharge) test= WonA

TechAt®] WBCS 3000 Battery cycler system<
AH28t4 T Formation (R WA Aol &) C/25
(1C = 140 mAh/g2 AA)E FP3HUL, rate
capability A¥L& A (charge)e 02CE, WA
(discharge)& Z+Z} 0.2C, 05C, 1C, 2C, 5CZ +3¥
3t th Cycling test® 02CE2 #A (charge), WA
(discharge)& AAIEH 3, &A cut-off voltageE
28 VE 33 &3 cut-off voltageE 4.3 VHH
01 VA &9 47 V7R 24z} 10 cycled 50 cycle
& EA3 AT

3.237 & nE
4oz mLfA FAo] AYPHE T AT
Ao FHAse FARAHE #FEY] 98 EF
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Fig. 1. TG-DTA of lithium precursors.
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e AFAEZEE 4% LiNiyCoysMnys0:
2o ARA4E  JEudSu Standard[14],
standard[15]9}9] B & F3lo 4 AFAHEY F
71 ojwz] B4sty Hgth ¥ 19 YEYSE
o], standard®] c/a #°] 497¢% JEelden
acetate7t c/a kol 498 YEMNS T hydroxide®
c/a #ol 4962 2M 713 2HT £ E vebd.
W carbonate$} oxidet c/a g°] 2zt 502, 5.03
22 standard®} o2 BTl H]3] aso] %z #
< F2E 71 Aoz ygyth

x 1. 38 AFA=8Y FAHE  LiNiCous
Mnis0; 29 Az445,

Table 1. Lattice parameters of LiNijsCoisMnisOe

powders synthesized from different
precursors.
ad) A ca VA
Acetate 2.8560 142204 498 10045
Carbonate 28321 142211 502 9378
Hydroxide 28610 141946 496 1006
Oxide 2.8482 143214 503 1006
Standard™ 2862 14227 497 10091
Standard™ 2862 14238 497  100.99

ICP-AESE %3td Z AFAE w F4T
LiNisCoysMniz0; #2¢ 38 24HE F 29
YEtR At ZE AFAEL &4 Al AU By
ot A FAE AL BHAFm Uk Ni, Co,
Mne 2Au)E o|&X 9 uls) Hdl £3 % o]
LAE H] W B3] gEgY Fo] ZF AFA
vtk & zlolg EAEd ¥4 e Al Aol 9
g 2EY AL nHEste 10 %9 FES 2=
2 FHArsgd. @A =gl =AMl acetate’t
1.083, carbonate 1.157, hydroxide 0.995, oxide
0967 (& ATAZ lithium hydroxide Al &) 2
Vel =4 lithium hydroxide® ATA 2 ARE3E
hydroxide$} oxide= @ EF9 Fdo] Hol] o]FF
o7 el acetate, carbonater ATiE o2
5 &4do] AA vEH

SEM °|" A& 539 A9 Hu& B
AR a9 3o vEhRA T Acetate$} carbonate

1032

E: 2. & AFAREEH FAE LiNiwConxs
MnisO; 229 3tz 24,
Table 2. Chemical composition of LiNi;sCoralVinysOz

powders synthesized from different
precursors.
precursor Li Ni Co Mn
Acetate 1083 0329 034 0326
Carbonate  1.157 0336 0328 0334
Hydroxide 00995 0324 0341 0333
Oxide 0967 0334 0336 0328

o A% AdFoz e YRFHYE HAFa ¢
I, hydroxide®} oxided A 2 YAE EWo
e JAEY Bgo] Holn gtk BE gAE0]
dxdez Eagddt YA E Rolm gon
3 % acetated YAV MF FAx: 7FYIH
hydroxide YAt A4 dAe A7E axt #

U YA BEe AT Ut

()

(c)

(d)

a8 3. 4FF HTAZEEH AT LiNiwCows
Mnys0zE %9l SEM ©]w A, (a) acetate,
(b) carbonate, (¢) hydroxide, (d) oxide
SEM images of LiNiyzCoyaMnis0e
powders synthesized from different
precursors. (a) acetate, (b) carbonate,
(c) hydroxide, (d) oxide.

Fig. 3.
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Fig. 4. Particle size analysis of LiNiisCoz
Mnys0; powders synthesized from
different precursors.
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