51 4 5 5 B
2022 4F 10 A

HES GRS
China Nonferrous Metallurgy

ST PEF AT LiNi (Co, Mn, 0, TE#% A RHE 55 1
it £8P RE %) 52 il

WEA, A, Exx, EaE
(1. b RE R MRERE S TR%EE, 75 )1 750021 ;
2. T B R e oo R TR R RS ot TR AR )11 750021)

[ Z] RXROFTHAEMHREGRTAEABREN T OO EL/MEN, ARSHE =T ELMH
LiNi, 4 Co, Mn, ,0, #9454 0 AL M4 | K S i@t f2 i 48 #4447 3K4K Niy , Co, , Mn, , (OH), & i 42
AN ) 8 8 M A R As ] Z AR T IR, I xR E PT AR 0 & 8 = T~ A4 LiNi 4 Co,,  Mn, , O,
AT A AL F A AT, 2 R AR AR A @ BN SR8 Z A H A B B AL 6 T e S R 4
MFEE N AR A+ IR A KB AR T ARA S PR NEAR R L B E AR LA
F oA T VAR $) 232.2 mAh-g ™' 248. 1 mAh-g™' 231.3 mAh-g ' VAR 216.1 mAh-g™' | P+ SR A=
R A4 9 AR S B KA B A B K B) 193.9 mAh-g ', BLABER ML A BT, X K UA R A R A 69 S B A

Vol. 51 No.5
Oct. 2022

RA A THA T R H 5 e F g,

[ s )
by BUEE, wALF R
[HESZES] TMI12 [ CEkbR&ag] A

DOI;10. 19612/j. enki. ¢n11-5066/tf. 2022. 05. 002

0 515

B L3095 B R T 2 R, 304 o Y AR g e
VB TSR TR B2 R ARG 5 I % 4
T L LU R R S AR A G, B M R
PN SRS Y S5 5 b 3 L 9 2 B
A B LR FTTIE Wb A B R A R
B2 L B, 15 SR b R A B S R A 7

[ Wk H 7 2022-08-29

[TEZ RIS ] XIERF(2000—) , %, RSB AE N AR A, BT 05 1)
AR T EL I TEARORA L A

EEIEE] £A0F (1974—) 55, BB IR, M+ BB, 715
J5' 1] 2 4 S AL AT R S5 R R 1T 5 1 4% 48— Hb i TE SR R A R
IR

[T H ] ERHKFAFIIZEDH (6202111407001 ) ; T & 7]
B IR X E R & 155 H (2020BCE01006) |

[k T XERE, Mk, 3858, 55, RIS PRI LiNig g Cog,
Mng, O, IEWA BHE S FME S ERE R E W [ 1], PEA AR S,
2022, 51(5): 8 - 14.

BEFRk, SN EMRME; R@mERA, T oA RSRM,; B, T ARAZTREK

[XE4S ] 1672-6103(2022)05-0008-07

S T 8 ) R R RE BT el sl s
LR YERE, P IEARM R L 25 5t S pH G L Ak
SEVERE U — A B IS ), Hob E R =T
L LiNiy  Co, , Mn, , O, £ % B = [ 32 PR & B
(200 mAh-g ™" LA ), BEIA by o AR B £ B T F b
AR —

B BRI 2 & BRI, SR = I I A
RIS 75 AR 80, (5 F Ak 2% B0 BT 1 3 BH
B IRHE BRI SO 2 B AR B 1042 i, i A
PR N L AR AL, Ni® Y ] DL RS 3 2R
21 R BH IR HE , B 2 - A A A AT
SR, Ni® S AR Ni* | 55 i A o 07 T [
(AR EL A T T, LA B g L A T R
Peixsbln] {5 1% 2o H RREHUET Y BT3B
0BT A Sk R I AR R Y
ZratERe.

FEXF IE MBS, Lang 4517 38 1 A1 6
TG PR 7S e 2k = LR Ib 8% (CTAB) (R &M
M BERR (PVP) | e R A R 44 ( SDBS ) A4 Bl



2022 4E 10 A 45 5 1

XUIERLAS . RIEE RN LiNig s Coq , Mng | O, IEFRBHRHE SR iE A RE A 52 1l 9.

A8 LiNig s Mn, O, IR}, e 30 2 T 3 A 51 4 1
G Y LiNig s Mn, O, B 8FAT R IR W] 008070 | 45 i
JE T G, 55 AN R0 5 4 ™ AT 2R DGR R S R
B B A X L, AR TR PR AR E L Zhou
USR] CTAB (PVP SDBS 3 1 1% 171, 1 1 7K
P4l Li[ Liy ,Nig ,Mn, 10, , K3 CTAB 156
BT (010) Fh T, £ (010 ) &b I 42 56, e B R 47 1Y
fR2ERaE T S AP A R BB, Fan Y IR Z
—_WE-600 ( PEG-600 ) 1E 24 3R T 1% R A T
Li( Liy 17Mn, 5Cog 17 Nig 167 )0, Bk , TE LI % T h
20 mA-g ' BFHRAE 292 mAh-g T BRI LA R L A
Xiang 2200 7 FHER 2 M5 W A 1 2, — B F)  HILAE
ot 4 R AR R e K 1A J N A
Li( Lig 131 Nip 30, Mng 55 ) 0, ,j‘i‘%\%f)’ﬂ iR A A1 R
FETE

Y TR TEPEFIAEA B B B T S 46
A EZAE R AR SCHE 5T -+ b FEOR B R 4 ( SD-
BS) . FEBE ( Sucrose ) | 1+ 7N e FE = 3 IR AL B
(CTAB) B Z B (PEG)4 Fh R I PEFI X 2 =
JCH B LiNi, ¢ Co, , Mn, , O, T8 5 Al HL £k 2% 1 fiE 19

S

1 5
1.1 RIGE#R

AR 6 BT R B 3 B SR A R £
IKEBRIRES  — /K G BRRR R . T b FOR B R &M |
B s bEdk = B Rk AR R 2 TR R A AR
B A TR T AR BRA F R it
AbFE
1.2 MHBEK

AT E A A B AT IR AR N ¢ Coy,
Mn, , (OH),. &5, ¥ —E k=it ik G
s LKA BRI E: . — /K A BEREE IMA 300 mlL 2%
BRI P S W, e R B TR E
0.2 mol-L™" KH iV Wi bRic A 1A, 45 0.5 ¢
F TS M7 ( SDBS | Sucrose . CTAB \PEG) 43 3 A
30 mL £ B FK R BUA TR, bR id o 28I,
YRR INA VPR K 3 VA, 3TV
BB M A 30 mL FHYERC A 5700 09 20K B W 78 o 1 4
TR 4 R, SRIG R R 4 mol - L™" ) NaOH %
WOm B TR kA 4P R, TUVE RN 20 h ),
e IR AL AT IR, 7E 120 C F T4 10 h, KT

PR I AT IR S AT B 3 B s 7 o
BA, RE AR LL 200 CHEL 2 h, 7
470 °C F B4 10 h SRS L) 3 °C +min ™' FHE 2 800 °C
Best 10 b, 1S FEEL =) LiNi, 4 Co,  Mn, , 0, F{f
TR B R A [) 2 T 3 P 590 15 21 19 7 ) 43 il b
ic & LNCMS811S, LNCMS811Su, LNCM811C Al
LNCM811P, k55 R THI T 14 1) 58 Bh 1] 4545 ot a4 7 %
o 1 I A S N | e TR SR MO = O Ty
LNCM811,
1.3 #RRIE

FIH Cu 1 KaX HF 268 K 47 4T %€ & ( XRD
Smart LabSE ) 7£ TAEHL HE 40 kV | T/EHLIR 40 mA |
FAHH A 2° - min = ATH A 100 ~ 80° S5 F XS
JIR AR = W0 AR 25 A R AT W0 AR S A, 8 3 R
FAHH B85 (FESEM , 2% 5] Sigma 500 ) WLEE ™ 11 )
LA
1.4 BN

W T il 75 B A4 LR B B CR2025 211 115X L il i
ATAHC R AL 2= PEREA N . & 58 K bR
BB Aw G LM (PVDF) #2198 8: 1 1 & L, e
H4 PVDF ¥ fff 76 520 SENE i e v, P-4 7= et
FHUR IS LR A WL AR RS
Feorti e IR G B SIRORE R AR 1 RORHR TR R
P L JEREN 110 wm , SRJ57E 80 C N EHZS T4 4 h,
PR STR A OB B AR A v B EAR S 12 mm (1)
H‘,{ﬁ‘l‘i%ﬁﬁﬁﬁé@jﬂ 1.5+0.2 mg'cm_zO H
SR, SRR K oy F A R FE I R A T4
HEAT X R R A JE B R VA 1.0 M LiPF 1Y
R &R (EC) kPR —H IR ( DMC) (kg H &1
(EMC) (/KRR R 1210 1), FRESR A Celgard 2400,
FE F R AR 0 L I 7E 0. 1C(1C =200 mA/g) T
FERCBRAEIS 6 K, 7E 1 C R IR EPS 100 K, L&
%2R 2.80 ~4.35 V, A% 3 580 H 1 43 il 78
0.1C.0.5C,1C.2C . 5C fF & F #1417, fHHRE
(CV) MR AE | R4E CHIGO0E Hifk2@ T /EuG ik
AT, I E N 0.2 mV-S ™ HUREHN 3.0 ~
4.5V,

2 ARG
2.1 XRD 4%

B 1 & fr il & B LNCM811, LNCMSI11S,
LNCM811Su .LNCM811C F1 LNCM811P #£ 51 XRD



.10 -

v E A E S S

FE it A

Bl PrliARRE S AT S A 25 MIRE) Rm 2807
a-NaFeO, fHRZEFIERIE , R K B A 2 0, WA BT A7
PRI BAAR A ) 5 A S e A BEBE IR , P 90 4 e oo JEE
firs (006)/(102) F1(108) /(110 PG XoF e 2 B B
58 RIMRLEAT KR EARE5#) ; LNCMS11S #
i P SR 06 B fin AR 458 A 78 HL.(006) /(102) F1( 108 )/
(110) F 5 e i B 24 07 B &, 6 B LNCMS11S A 5 45

(003)

AT R SRR R B EINTE L 1, B g,
(A3 B LU AT LA S ks v BH 8 TR HERR B, — T DA
T WEE R BT 12 B (R F o BH B IR HEAR
JE M, 280344, NCM811 . LNCM811S . LNCM811Su
LNCM811C H1 LNCM811P BSREELY 1 o5,/ 1 104 732
A1.72.1.77 .1.48 1. 61 F1 1. 63,520 LNCMS811S /1)
FH B IR HERR FE TR

003) (108)(110)

l/\ﬂCMSHP

(006)(102)

FRE (au.)

O

LNCMB11C

LNCM811Su|

LNCMR&118

LNCM811

FEFAS

18.0 18.5

19.0 19.5 37.5 38.0 38.5 39.0 64.0 645 65.0 65.5
20/°)
(b) XIFFERATETE Jo 3 R

Bl1 RS X SRS

E¢ T £ 28
l? l 97 % CZZ = INCMs11P
| . LNCMsLIC
E)
S
ey IR J o INCMBI1Su
= . K
L j ) LNCMS11S
.\ o LNCMSIL
10 20 30 40 50 60 70 80
26/(°)
(a) AL XA 1
Fig. 1

2.2 SEM ESRoH

it SEM WL T Pl A e ah A RHIIE S .
P 2 s, 2% i 1 50 i B A A5 00 7= ) BORE R ST

(d) LNCM811C

B2 e T R R

Fig.2 Scanning electron micrographs of the samples

X-ray diffraction spectrums of the samples

O3 AE SN A) — AR OB B 8, T TS
PEF 5 B A R R R R R — R R R N R
100 ~ 400 nm, 3 75 B A JLAHOK F /N AN 00—

(e) LNCM811P



2022 4E 10 A 45 5 1

XUTERFEE . RIENE PRI LiNig s Coq,  Mn,, | O, IERBTEHE SR EE B 5 <11 -

YUK o oA T2 TR P 000 A0 e o o e ) 5 B o1 B
I E R ARG, B0 RO AR TR
J I B R 9% J5E DR AT B i p T T 9 P ) PR e
JIAE W B0 A R AR 3 TR A A1 G 3% T R R0
o7 I P A 2 T BE R AIR Y R IR R T AR B T ok B A
TR A T8 A A R UKL, 7R B R ok R b
IR S A — 58 T2 b X 7 ) UKL $ AT 45 o B
{051 RN <Y TTRA 31 NS | N iR @ 1% A
D BT AR AR AR AR AR T
AT HERRERER
2.3 EBFEEE

Sk T IR 2 TR M SN LNCM R H Ak 2
RE S X 2 JIT A5 R b ek 2 28 R =X i
PEAT AL A PERE IR, (& 3 S R R RE 23 0 AR
0. 1C R T EWR A2, WEhal LLE ),
LNCM811 , LNCM811S, LNCM811Su, LNCM811C #i
LNCM811P 5 A1 B 1 U8 HL Fe 28 5 43 il 3k 3]
192.2 mAh-g~' 232.2 mAh-g' 248.1 mAh-g™ ",
231.3 mAh-g ' f1216. 1 mAh-g ™", UL LB &
4y %1 N 163.8 mAh - g7' 183.8 mAh - g7,
184. 8 mAh-g~' 193.9 mAh-g ' fil 166 mAh-g~ ', 3
TR MRV Bl 5 AR SRR B T T i IR
el m 25, Hod, CTAB %l Bl 4 79 LNCM811C
FESDRIE YOI L L2 B A

45F
N e et
Tt
40 B R
R m gy g,
z 3.5 .' \“'-.:
30 { . R
| ——LNCMSI1 - \
! I —-—INCM8IIS SRS GRS
250 1i e LNCMS11Su
v e INCM811C
ok | -+ - -LNCM811P
1L 1 | 1 1 Il
0 50 100 150 200 250

HAS /A - )

B3 AR E T 2

Fig.3 First charge discharge curves of the samples
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Effects of surfactants on the morphology and lithium storage performance of
LiNi, ;Co, ,Mn, , O, cathode materials
LIU Zheng-ke', DU Hao', WANG Yao-yao', WANG Bei-ping'
(1. School of Materials Science and Engineering, North Minzu University, Yinchuan 750021, China;

2. Research Center of Silicon Target and Silicon-Carbon Negative Material Engineering Technology, Yinchuan 750021, China)
Abstract; Surfactants play an important role in morphology control during materials synthesis. In order to improve
the comprehensive electrochemical performance of the high nickel ternary cathode material LiNi, 4 Co, ;Mn, ,0,, the
surfactants were used to control the morphology of the ternary material. Different surfactants were added in the
synthesis process of the cathode material precursor Ni, 4 Co, , Mn, , (OH), to control the morphology of ternary
materials, and then morphology and electrochemical performance of LiNij 4 Co, , Mn, ,O,, the high nickel ternary
product material obtained from calcining, were analyzed. The results show that the product materials synthesized by
surfactants have more regular morphology and crystal structural stability. The electrochemical test shows that the
specific capacity of the first charge can reach 232.2, 248.1, 231.3 and 216.1 mAh-g™" after adding sodium
dodecyl benzene sulfonate, sucrose, cetyltrimethylammonium bromide and polyethylene glycol. Among them, the
first discharge specific capacity of cetyltrimethylammonium bromide reaches 193.9 mAh - g™, and the cyclic
performance is good, which indicates that the auxiliary synthesis of surfactants is beneficial to the morphology
control and electrochemical performance improvement of materials.
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