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(57) Abstract: The present invention relates to an anode active material for a lithi-
um secondary battery, a manufacturing method therefor and a lithium secondary
battery comprising the same, and the anode active material comprises: a core in-
cluding a lithium titanium oxide in chemical formula 1 below; and a coating layer
positioned on the surface of the core and including an acid anhydride physically
adsorbed to the core, thereby preventing a battery side reaction and gas generation
and improving battery performance by eftectively absorbing, from the surtace,
moisture formed during an oxidation or reduction reaction. [Chemical formula 1]
In the formula Li,Ti,04, x and y are the same as defined in the specification.
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of &l 52 22 A 7} 1 1| o] E (ethylpropylcarbonate, EPC),
| €l of) & 7} 1. 4] ©] E (methylethylcarbonate, MEC),
o] & v & 7} 1. 4] o] E (ethylmethylcarbonate, EMC), ©l| € #ll 7} ¥. 1] o] E (ethylene
carbonate, EC), 3~ 2 3 gl 7} ¥ 1] ©] E (propylene carbonate, PC),
€ gl 7} 3 1] o] E(butylenes carbonate, BC), B
=5 2 29 € @l 7} 24| o] E(fluoroethylene carbonate, FEC) 5= & T~ 1T

B71 HERE HEIAAA (DA AFEH = HF ol2S Ae S 5 U=
shetEoletyl S A ghglo] AL = vk FAF o R AUV g EHeEE
LiPF,, LiClO,, LiAsFs, LiBF,, LiSbF, LiAl0Q,, LiAICl,, LiCF;SO;, LiC,FoSOs, LIN(C,
FsSO5),, LIN(C,F5S0,),, LIN(CF;S0,),, LIN(CoFur 1 SO)(CoFab 1 SO)(HH, a 2 b=
A 4= v 23 = 1<a<200] 3L, 1<b<209)), LiCl, Lil, L1B(C204)2 1 o] & 9]

lKl

=
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[83]

[84]

[85]

[86]

Bt el Fol A1) el A
D ol e o 5g
£ 5 vk olol whel, 471 el FAE 7] A ol TheF 0.6M 1hA
= glo] vk A sk 7] e F Al 5=k 0.6M v we)

A5 Al d o] At vtol Hafd Adso] Wold 4= a1, 2ME 238k
A5 A A ] AT FUbste] 2l ol 29 ol A o] Hold 4= gl o] &
e Aad o] Aer W gf ol ol s A S sk, V] g E S ]
A2 el A o eF 0.7M LHZ] l.6M%E 24 ¥ = 3lo] B} ulgh# g 4= Q)

A7 A A& g7 A FA AEE el AR FEEA &, A A
S5 A A, X I &% T T T4 R UREA o= H e
AL = Q= A7EAIel &), e A 7P?<ﬂ 2t shE o £33 = ok

71 71eF H7EA 2] -4 4 Q1 o 2 & H]d 97} R Y] o] E (vinylenecarbonate,

VO), W €& F 2 2} 0] = (metal fluoride, o & &9, LiF, RbF, TiF, AgF, AgF2, BaF,,
CaF,, CdF,, FeF,, HgF,, Hg,F,, MnF,, NiF,, PbF,, SnF,, SrF,, XeF,, ZnF,, AlF;, BF;,
BiF;, CeF;, CrF;, DyF;, EuF;, GaF;, GdF;, FeF;, HoF;, InF;, LaF;, LuF;, MnF;, NdF;,
PrF;, SbF;, ScF;, SmF;, TbE;, TiF;, TmF;, YF;, YbF;, TIF;, CeE,y, GeF,, HfE,, SiF,,
SnF,, TiF,, VFE,, ZrF4,, NbFs, SbFs, TaFs, BiFs, MoFs, ReFs, SFs, WFEg, CoF,, CoF;,
CrF,, CsF, ErF;, PFs, PbF,, PbF., ThF., TaFs, SeFs ),
= FEl =1} o] E H(glutaronitrile, GN), <5 A| =1} ©| E & (succinonitrile, SN),
o}t] 3 1}o] E H (adiponitrile, AN),
3,3-E] @ v] 3 & 5] Q 1} o] E (3,3 -thiodipropionitrile, TPN),
H]d o] & 7l 7} B Y| o] E (vinylethylene carbonate, VEC),
=52 2 € gl 7} B Y| o] E(fluoroethylene carbonate, FEC),
U] &5 2 2ol & 7l 7} B Y| o] E(difluoroethylenecarbonate),
=52 2 v ' 7} R Y| o] E(fluorodimethylcarbonate),
=52 2 g v & 7} B Y| o] E(fluoroethylmethylcarbonate),
B H] 224 o] E) X ) ©] E(Lithium bis(oxalato)borate, LiBOB), & &
] &5 F 0 B2 (=4 o] &) H.¢| o] E(Lithium difluoro (oxalate) borate, LIDFOB),
B¢ Yol E =4 o] )X ¢ o] E(Lithium (malonato oxalato) borate,
LIMOB) 5& & 7 oW, o5 % 1§ W5 0= = 2§ o] & E st
S = ) A7) 71 e A7 A E T el diske] 0.1 WA 5

Faz £3HE 7 At

271 Aol E(E = T4 el ol A A ol A Al ] o] B] & A8 =
slolet 5t A gkglo] A8 7538, 53] dafl A o] o] £ o] Fe 0}04
A A gFol WA el g s H o] gk slo] upghAl st} A A o'

T ARAEE A E B e HisgA, 2 D}P—'T%?}Xﬂ

E =4

e A/ A, ol e/ A FF A R /et - w o] E

i)
m

Mu

.
o
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F, Aol RtE A olg FAste] g F ol A A E Al x5 3T ol
Z &l o>
o & 7} 1 v o] E/] uﬂ‘ﬂﬂiﬂ] Ol E/oﬂFJuﬂFJ?}iﬂl o] E(EC/EMC/DEC]
235 B 98]=3/4/3)2 o] FA X {71 Sl IM &
g H AR OiiﬁﬂlOlE(LlPFa &3 AIA ﬂho}iiﬂ}.

[99]

[100] [¥] 2 l : B E ol AR AT 9] A &)

[101]  S32EEE2A ZHAYEHA] & LiTi0) v 23S ARgshE 3l&

15’43}35 }7] A eol| A of &gk W] o 8 AA[sto] gl F ol X A&
Az 33 T

[102]

[103] [B] 2L o] 2: B F ol xR A] 9] A x]

[104] ST EARZM LiyTisOp ¥4 3 ol EANF S E R LR B w4 2
PVdF HRQIH & N-H 2 3] & 2] = &1 Foﬂﬁ T 2 91.5:0.5:4:42] W] & =2
23leto] = 24T AL 2AAES AxstaL, ol & 78 HHEA
L¥Ee] = FEAS S Ao

[105]  A71elA] Axg 558 Ab8sh= A& Al elstar= 7] AAl 1] A €F
A U o ® At gFo| A A& Al &8

[106]

[107] [A8d1: 55 EEZ9 54 FIl

[108] 7] Azl B Blard] 1o 4] oA EAL -8 of] %] gk 2 80°C X312 Fo
a2 =4 tiste] AAAF A7 7] (pH titration 5, Model: Metrohm 736 GP
Titrino) @} FT-IR-E o] -&8}o] A7) A A o] 2 v)ale] (o) A AMEH &=F2E2o
b LIOH®} Li,CO, 9] ¥& 4313tk 4% 235 3H7] 3 190 e AT

[109]  [3%1]

2 % (ppm) LiOH Li,CO; Total
A A4 436 1412 1848
v 3o | 524 1631 2155

[110]

[111]
[112]
[113]

12

A1 3E 1A & 2 e ke o], A Aol = LiIOH %} Li,CO, ] & %ol
1848ppmo] A& v, U A 2| 5 4] &2 =2 =22 AMEg Bl 1
L10H91r Li,CO,2] #H5ko] 2155ppme] AEH AT =5, T A9

g E2s Pd‘-’uﬁ}t Ao A9 &85 FHoA 2 LiOHS} Li,CO,2

(342 &3 2EY 54 AN
A A, 85l 1R 8 el 20) 4 A2 2 Fol 2 A o] F A
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[114]

[115]

[116]

[117]

[118]
[119]
[120]

[121]

[122]

[123]

[124]
[125]

A 5 = S dol R 7] 9l8he] Karl Fischer 574 & o] 880 &
TRFE S48

[3%2]

- Z(ppm) T

A Ao 658

H] 3] |1 1847

H] 3 o] 2 941

kKl
2
Y

A7 200 & = mkef o], 3R ] =

S\ 9hiz A 9] A5 i 43t0] TR e) £oj A 2 ]3] 1 9
AT E S 2ol o b Z9e Blale] 20) v E] A2 RS 0 S AT
o) o) FHlol ARso] ATH OB SRS Feohs 28 %+ UAT

S A7 Az AlzE 55 EHAM ATFFEY] 58 2 AR5
ool W] 9f8te], 5o whE 7h(gas) A o HE ST, L HAHE =
20 YER AT} o V1A vl ald 2= AV AR ES e SR RS
AEshe

[d&d 3: 2 FolxdA e A= 54 S4]
&7 AA e, vl ale] 15 vl ale] 20 M A 23 el Folabd A e ey 54
3

AAIEHAI =, 71 A Aol A Az g gl ol X A &1 & B o] vbd Ao off &l
2y 7k A2 Z71(25°0)0 A 3.0V WA smV 8 el A 747 0.1C, 1C, 2C, 3C, 5C,
10Ce] ARz =9 HAEE AAEHG

1 AR A, AFS-(25°C)0 A 2] Corateo]] UFE £33 F-A S 5 3
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|
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545 WS o 5 A
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(7478 1]

[7d - 2]

[ 3]

[7d - 4]

4% 5]

[ % 6]

(7478 7]

[ % 8]

3171 gshA 19] Y FHEESIE S ¥ 3l o ¢

7] stofe] el fA| sk A & E sl

A7) ZEI o] A7) Zojol tfal] &2 & Z(physisorption)H AT ES
F3bet= ]l Y REolA A G & 24

(4] 1]

Li,Ti,O,

(&, x3= 0.8<x<1.4, y= 1.6<y<2.25 UEFITH

A1l Qo] A,

e

7O 2 CO, 2 o] Fo] 7 ol A A e
718 ¥3sl= A0l gl Eo| AR S &= BEA

ro i H, e
o 2
i&
2
_>.:

o

A
] 09‘{_'4
=
32
2
2

SRS EO] BAR 1 WA 39] AHE RS EHEe
89 A9 PFNAAAE 5T BB,

iy
I
>
>
©
1
>/

1

o]

—
o=
=
xS
L2
X

0,

-

ot A oox B l‘>*FH'2L>EOLQ_£OL§>EOL§I:’10L
N

7] 3 Sl A2 Hi A28 Heg A
;ﬁ5¢%&@ﬂﬂéé5;w4%%%5ﬂ7w =] 800°Col| A
A13ke] O L CO, & o] Fol 7 ol A Ay = o - ) ol
H2HE 75 2hE Fol &5 A 2 v, e
7] ZAEVE b= 2018 fUbE 2 et S oo R Aeg &
Z3te] 47] K71k AR S Fo i B S EA Y= A
EstetE g EoIAbIA S &= 2B A Q] AW
[3}er2 1]
Li, Ti,0,

(7371 &3HA 1o A, xT 0.8<x<1.4, yT&= 1.6<y<2.20]T})
Aozl Aol A,

A7 Fr71ake] EA ZHERA V]S 1 WA 370 ek TR RAAR]]

E]WO]X}XJZ]”Q“ = FEA o Ay
Aeaell AelA,

A7 ] 714ko] o} Al E2F(acetic acid), 32 2 3] 2 Ak(propionic acid),

2~ H| o} & 4k (stearic acid), ] FH AH(pyruvic acid),

o} Al & o} A| E 4k(acetoacetic acid), = 2] %2 2H(glyoxylic acid),
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*F(oxalic acid), '&#4F(malonic acid), & @] AF(maleic acid),

El = H(glutaric acid), ©} T 3 AH(adipic acid), 3= €-H(phthalic acid),
2] E 2 H(trimellitic acid) 2 o] & 2] T3&E 2 o] Fo X ol A
= o] = gl ARl gl Fol AP A § &5 EEE Y] A,

[47% 9] Aozl Aol A,

871 F7122 A7) 71714 £8ehs & A A S &l skl o.
35 TP EFE = AR YFEoIAAG &= F=E o Al

(74778 10]  Al63}tol] Ao A

L o T 71 <7
PeT& 1 AEZ AP A EE ¢ ded s 23 daa T 2EES
Fobehs &=, 1ea
A7) G 2= Abololl A E = Al S Z b,
37 &= Aol 87 set 19 H FEH S e REehe 2o,
R 7] 5ol B :

Li, Ti,0,
(7371 &3HA 1o A, xT 0.8<x<1.4, yT&= 1.6<y<2.20]T})
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