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Preparation and Characterization of Nickel-Cobalt-Aluminum
Ternary Precursors by Organic Amine Co-Precipitation

CHEN Jie ,LUO Zhe,SU Yongjie, ZHANG Yong ,WU Jiangyu
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The nickel-cobalt-aluminum (NCA) ternary precursors NigsCooisAloes(OH), were prepared by organic
amine co-precipitation method with ferric nitrate, cobalt nitrate, aluminium nitrate and dibutylamine as the
precursors. The crystal structure, morphology and chemical component of the products were characterized by
X-ray diffractometry, scanning electron microscopy, particle size analyzer and thermal gravimetric analyzer.
Di-n-butylamine was added to the nitrate solution at room temperature. After the reaction, the solution was
filtered. The obtained solid was washed and dried to obtain NCA ternary precursor NiosCoo.1sAloes (OH) » which
can be used for lithium battery cathode material LiNigsCooosAlyisO, production. The results show that the
obtained NCA ternary precursor is a homogeneous sphere-like particle with the size of 14.666-40.094 pwm at
nitrate solution concentration of 1 mol/L., stirring rate of 400 r/min, and reaction temperature of 80 “C. The
production method of NipsCopisAloes(OH), greatly reduces the prodution of industrial wastewater and the cost of
industrial production.

Keywords: nickel-cobalt-aluminum ; ternary precursors; di-n-butylamine; co-precipitation

B 4% 45 (nickel-cobalt-aluminum , NCA) = JC #f b AT I ST RO R 2B P Al SR USRI
HHUAT LA R T IERORE 4 0 P1PE B R Ak 2 E R A R VB B O R M SR AR R S K
PERE™, B2 N TE H AR sh [ A B S IR 4T PRI NCA =TTtk
B, 0 R SR RN YA Bl Rk Ik Bl g Tl A 7 i P B R T A R R R N R

Yrim H#A:2018-10-11

EER B A, BS54 . E-mail: 794612979@qq.com

*ERESE K 5,4, H . E-mail:38323490@qq.com

SISCAE I RN, B o AN A5 DL L 0V v A B AR OO AT IR S R AE [ ). s TR R B 4, 2019, 41
(5):457-460.



458 BT RE K F4)

a1t

TG E 1 R R VA WO AR S EUOK IR A
W AT SRS F NCA = JCRTIRAR " i T4
Bl AR S OC R R s R AROK, ATHE S &K
RS TN M5 T AR =, 9F B AL(OH),
WA A pH (B B 2 A B A R R AR
BT A MU ST L. T R
B B, NHL 2 5 8 A W 2 0 AT B g I 1 e
BB, A WY pH AN 5y 45 o TR) B s o aet A v
B 1 55 0 2K 11 8 FH 2 77 A X A B A I K

BT, A SCUUER B B B R s AR
BB IR ER VWL, A HLIEAE Ry 455 71 45 NCA =0T
T3 NiosCooisAloos (OH oo Bl R 31 B B R £
I 3o T A ) I K B B Ak B AT HIL I T LA
AR AL OH-, ¥4 T pH AN B 8 i RIUTFE A 2457 1
00 o[RS BN 2 B 7 R i R T OE TR
Yy 5k R e B D T ORI . R
R B F R

Ni*+20H=Ni(OH), |

Co*+20H=Co(OH), |

AI"+30H=A1(OH); |

(CH,CH,CH,CH,),NH,"+NOy =

(CH,CH,CH,CH,),NH,NO,

1 SLIGERS

L1 SRS H R

R, S R Al , WS R 40 (3 M 20, R HE T R
PR, BB 98% ), U IE T i (4B 4k, A5
IRIEA =R, i 0 99% ) -
1.2 SEWFHE

T il e BE 2 1 mol/L AR B ERAH R ERTR 5 1%
W IR & W R R o 25 B 17K ) Fl 1 mol/L Y —
IE T A HLEAE R o BB R B AE R R 1R 5 T W
BTGB AR b TR SR RO 400 v/min B 5%
P8 IR T A HLEE R i m AR & 0
M4 pH 4 9.15, 78 80 CF W 4 h, H B ULIE 3 h,
PPt 8 I < HEAT O B R DR DR R I 6~T IS
T8 8 h, A EINCA =JCRTHRA NiosCooisAloes(OH) -,
05 T A 7 BT HEA T RAE

i F JSM-5510LV (Elec tronics Co., Japan)
f# HL - i B (scanning electron microscope , SEM)
WL 77 ) 19 S WLIE 35t 5 6 NET2SCH TG 209F3
TGA209F3A-0267-L X} 7 ) #E 47 #4473 #r (thermo-
gravimetric analysis, TG) ; i FHAL 2% 2 B i X 7= 4y
14 B3 AT 22 5 R FH AXS D8 Advance X 44T 4
A (X-ray diffractometer,XRD)(CuKa,A=0.154 06 nm,

Bruker, Germany ) % 7 ) # 47 9 #H 53 #r , $1 4 v [
o 10~80°; £ 1] LS-POP (9) SO AL BE 73 A A% 7 )
TR 3T o

2 HRER

2.1 RISEHMHK

TERS PR ER MR E 1 mol/L, —1E T R ¥R FE 1 mol/L
F RN 5 80 CARNAE M 4514, 88 T Pt Pl %
XTSRS S s 25 SR AN 1 s, BB LRI,
Wil 5 0 Y 3 P R VS VR T S T R R IR
R [7) B [0 P 137 B A 1 77 3R 186 0 S 400 P 1
TH3 400 r/min I, FiF 9K 0 77 F8 05 w5 AR S TH S 4
FESCR , PERORFLIE N, B, B R R
400 r/min,

TERE PR R M E 1 mol/L, —1E T HE MR E 1 mol/L
J A5 F R 400 v/min ANAE B SRAF TR, 5T RO
T B X B A = R A s, 25 S 1 R . R
FIHL, Bl I BE Y R KA 3 S 4 n s R
%o 4R R 80 CHY , B IR fA ;= i i , I HAE Y
AR B 2R, & B0 7 it v i 35 A 3R 40
RV RAE R — 1E T e , HCfE 80 CHI ™ % ik 5|
102% ; 2415 FE A T 80 CHT , ¥ W h B 76 TE K
TRV AR T8 4 7RO R 2 IR T 80 CH,
VW ZOE TR B A N, 1 R B TR
ANGEL PR PR SO AR TR Sk 80 °Co

TE T OE T W E 1 mol/L 33+ 34 % 400 r/min
BB ik B 80 CANAE 451, B 58 T iR $h 1
B X AR P R s, S5 R 1R . iR
AR, B T T R B2 1 48t v, T B 7 S5 S 1
Ja AR o A R ER R B 1 mol/L B, Hip B 44 7 22
Fe T 5 MRS R ER VR BE AR T 1 mol/L I, £5 585 1k i 4t
I, PP A DLTER D P RN & YA R R W & T
1 mol/L I, 2 0E T M AE 30 75 W v 75 i 2 A1, 3 o
BEFUEAT S, 7R Kk, SRR R
WA 1 mol/L

110 71.8
400 ] 1100 116
= 114
E 350F 490
s} —v— Concetration %0 115
3 300F ™™ Stirring rate » & 1.0 g
= ~1+Y =
s —e— Temperature 70 = g
2 10.8 =
2 250 / 160 los ©
N
450 |
200f * 0.4
40 402

90 92 94 96 98 100 102 104
Yield / %
Bl1 FREREEE TRIRER =%

Fig. 1 Precursors yields under different reaction conditions
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Fig. 2 TG curves: (a)di-n-butylamine nitrate,, (b) precursor
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Tab.1 Component inspection and industry standard %

i 5 ez I &5 ol prife
w(Ni) 46.8 46.0~47.0
w(Co) 7.3 6.0~13.0
w(Al) 1.4 0.50~1.7
w(Cu) 0.003 2 <0.005
w(Fe) 0.005 7 <0.01
w(Zn) 0.004 1 <0.01
w(Ca) 0.024 <0.03
w(Mg) 0.026 <0.03
w(Na) 0.017 <0.03
w(Mn) 0.003 9 <0.01

w(S0.7) 0.18 <0.2
w(Cl) 0.017 <0.02
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