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Abstract : Li;TisO,, is prepared through a solid-state reaction between anatase TiO, and Li,COs
for the negative electrode active materials in quick-charging lithium-ion batteries. The small
amount of carbon black (0, 0.5, 1.0, and 3.0 wt%) is added for the reduction of powder agglom-
eration during heat-treatment. As the amount of the added carbon black increases, the tap density
of Li;TisOj, powder gradually decreases. Furthermore, the LisTisO,, powder prepared with 1.0
wt% of carbon black shows the highest sieved fraction at the powder classification by 325 mesh
standard sieve. The Li;TisO, powders with various contents of carbon black are almost same at
the rate capability for the negative electrode materials in lithium-ion batteries.

Keywords : powder agglomeration, carbon black, solid-state synthesis, lithium-ion batteries

.M B Aol S8H7L A7l AHsAhelectric vehicle, EV)
2 GGG dA A7 A (energy  storage
Fo-g& Ah7)710] ARgEo] O #FolR o2 system, ESS) ToF FUiEwA MR £ B F
E2H 5o g3 .7 % :O]'X]J— Itk o2t w7
*E-mail: ryujh@kpu.ac.kr oA, 175 mAh/ge] o|24S 7T e

—63 —



[@2}
B

[e)
-+

1u}
ful

b AlolZ B4 P2 agYE AV 3
Hek Gl e s g
EETER Y
229 0] AP fstel hem) o
slolz =7)8) YAyt F2 AEHT QO

T3] 9Askel b AR el 9
AgElo] 93 ATk oled IS B
LiTis0 #2¢) 34 39 Folrde g 2719 9
A gol A= AR 2 $AAE FHspI =,

]

o
-

e Lok
1B oo wlo

i
i
ol
o
S
g
o &
Il
£
=
_O
3
EU

3

Ll

=

K

>

mlm lﬂi A

1

o]

>

L B A o Il g o

O]

oleIF SHAEE o) ¥ EYAE A=s] A3t A
g AHgsts BRIROIA o8 BaekA Fato] A

2aHoIN SEE 44N B ohie el
S 7IEEHA Hol EEEEE ASMTIA Hol &
4 2w 4R AT Ao sz
LiyTisO0 thgh 7= 0]9] 58 ¢ =o)7] 9
3l F&ol&ls X &ALV EAA MBS FHEE=

[o

l

5o i3t A3= dy] J3Eo] gor) o83 A E
o] AxFAS M8k, Axggel Walh M]3k
A 543 wAl= OS‘?_% of gt dA++= &E vt

Wx] gk} 1120
2 AFoxes ol9t o] A FHAHolA FAE
LisTisO, &4 f4A7Ee] 8315 A8l £+
TE JHANTI7] S8t FHEEEY S ARSIt T
£ OnvF A QAT = Aoba ko] A
[¢] % ].7].4 ;(4&__ _g_,,].;d_& @Zi]A]71 _/[:
TS, EAE] Y FolA AksiEHe] VAR B
1A= 7] 2ol B AHHEA S ¥ ok
2 AARE 71A7F 952 WA UriEA LiTis0pn $
Azke] BAL Bg oAshe que @ & Yok
LiTis0,5 Ax3P7] 98k 982 TioeF Li,COs<
EGIFo IR THEEYS AUk A E

T
Lm
m

%n %0 oo rfr Jp rlr

2

£ LiyTisOpp YA gide 2 BEFEEE Q151
o, ols} gol Az EA A7|SHEH BHL
olzigt Whgo] A ¥4 Fg=

A wlastel

F e 20% gAskaA sl

X2

Li;TisO, & #4371 913k TiO, (anatase,
JUNSEDS} LibCO; (New Well) = AHg-31910m, 9]
Ae3E AAIB] g FFHEEH O == Ketjen black
< AREERTE 42 30¢g *ﬂ]mi 7“_535}09\0“:1
7zl Alge] 0, 0.5, 1.0, ¥ TE%] THE
g8 Friete] At 2 ’\] %E}“’P 5ol 7]’
Xé% g9 1(Tefal Kitchen Machine) & ARME-sle] 3%
3 ol A7ReAM dAFsTh. EAXE=
850°C—4 %‘7] FolA 6A7F B3F FYsiion S

\I

J. Korean Electrochem. Soc., Vol. 19, No. 3, 2016

= B3 SER agste] 13t
TE P NEE vaAduge 22 Fo,
|3led 10003]8] F=g Fo] B
& A5k WAe Fote] ATk =% e
2 30 gS ¥EA (325 mesh)S AF&-3lo]
304 B AE TN Foll, BHE AR FAE

]JJ_,/] A7)53rd EAS
ZA4s7] st F3 /\] 21 LigTisOp, =43 =
AA el "A7tE(denka black), HFQ! Eﬂ PVdF
(polyvinylidene fluoride, KF1300)& 2tz} 8 : 1 : 19
A v %5 & NMP (1-methyl- 2-pyrrolidin0ne)
Bujol] FAAA E8iEE AFsAT. ol& FHA
GFulE Yo YT F, 120°CollA 208 Bt A
AR F EXYEE o]g3te] ¢FelG. ol A
7 11mme 27|18 93o2 HFE AT T4
120°Ce] g EA 8AIZE o] A2 Fol A
|3t A718l8r HAES $lste] 2032 HEHY 3
o1 (coin cell, Hoshen Co. Japan)g ©]-&3}o] WHEZ
AE A& st duidse2s g8 EU (L foil)
S g3, A deZE EC (ethylene
carbonate)?} EMC (ethylmethyl carbonate)”} Z+Z}
3:7¢] FIH|E 3= &ulell 1.3 M9 lithium
hexafluoro phosphate (LiPFs)7t =olle &9 A}
L3l Eego g = thaAd Zojdgd Jé%—% At
|3t on, BE HdA= o2 7kavt A7 2
H "2(VAC Co.) W oA Alx=H AT

AzE AR E A2025°0) 4 AR A7E
o] 7 SRS R8sl SE54E SHEHA
o} APE9E 1.0~25V (vs. Li/LiY) oA 23
stlom, MFe A7+ 0.1 C, 02 C, 05 C, 1 C,
2C 5C 10 C, 20 C, 0.1 C& A3t 72+ 3

AtolE A TS APt (1C=175mAlg)

iy
L

3.E ¥
IPEE AREste] Li;TisO, e 34 3]'»\»—‘3%
Aol el A, ST P TiOS
AARE ASHOG HREAS AHES
LojAl= Mg Fu7F 2A vet
5‘] Hlastz] fste] g Aol ARS-g
2 ol wet FE LiyTis0pn 2o =
== ’%‘ *3}‘212‘11 ole] 75‘343 Fig. 1°] UrE‘rlH&’iE}.

12}
1 r]

o® o
n2
H
e
jin
)
o
o[o
o,
i
E
033
ol
X0
i)
(e
fo
_‘
L
OHT
=2

AR S %o% 1%1 o) who] 2 “‘Eﬂ
7 ke L”‘ ]}‘—‘73—0 IQAT;}'E/\]

WA R
a_l_ ]/Ht

oA} 100032 %E%! o]o] B

) klg b
NS
(SN



A73)8k8)A), A 199, A 335, 2016 65

0.55

o o
S [$))
(6] o

Tap density / g cm?
o
3

0.35

0 1 2 3
Contents of carbon black / %

Fig. 1. Tapping density of Li,TisO,, powder through solid-
state synthesis with varied contents of carbon black.
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Fig. 2. Sieved fraction for 30 min by the standard 325

mesh sieve of Li,TisO;, powder through solid-state

synthesis with varied contents of carbon black.
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Fig. 3. FE-SEM images of Li TisO, powder through solid-state synthesis with varied contents of carbon black; (a)

0 Wt%, (b) 0.5 Wt%, (c) 1.0 wt% and (d) 3.0 wt%.
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Fig. 4. (a) Cycle with various charge/discharge current density, and (b) rate capability of the negative electrode prepared
by the Li;TisO;, powders through solid-state synthesis with varied contents of carbon black.
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