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The Research on the Nanoparticles Prepared by Arc-Discharge Method as

Anode Materials for Lithium Ion Batteries

ZaEX* - Kelimu Tulugan® -

I I E S

Hyeong-Jo Kim*, Kelimu Tulugan*, Hyung-Jin Kim** and Won-Jo Park***¥

A=Y 2012 11€ 28Y, =Y ¢ 20133 01€¥ 07, AHEA : 20133 01€¥ 219)

Abstract : Tin and Tinoxide nanoparticles were prepared by arc-discharge nanopowder process. The negative

electrode were fabricated using Tin and Tinoxide nanopower. The microstructure and electrochemistry
properties were investigated and compared between Tin and Tinoxide. The oxidation film has microstructure
of core/shell type and the shell which was attached around Tin nanoparticle consisted of amorphous SnOs,.

The shape of Tinoxide nanoparticles was formed with irregular shape in comparison with Tin particle. Initial
discharge capcity of Tinoxide electrode possesed about 1000mAh/g, which is about 320mAh/g higher than
Tin electrode. Irreversible capacity of Tin electrode is much higher than Tinoxide. The cycle performance of
Tinoxide electrode was indicated that is batter than Tin. The Tin negative electrode lost most of capacity

after 4 cycle but Tinoxide electrode still retained the capacity. The Tinoxide does show some promise as

Li-ion battery anode due to their large reversible capacity at low potentials.

Key Words : Nanoparticle, Tin, Tinoxide, Arc-Discharge Method, Anode Material, Lithium Ion Battery

o}
&

2L o

e &
o}l op

o)
o

39 F87

ot

7
A WA"aiol F7b
sk Qlrk elFoled s guw Aol e

.
FIABRD ol £FARY o] a3}

O A7 = g AREEAL

=
e AolF ZHAME $5% 5HL

=TE SRkl sy
B AR, A S & (372mAb/g LiCe) =
AM FAE UEh Ao olHF EAHES
Y

wirt AR - SR | A7) A S5t
E-mail : wjpark@gnu.ac kr, Tel : 055-772-9113
*718 2, Kelimu Tulugan :
5t}

AP A JA AN 2" E e

104 3H2SH7|AISEYX M7 A1z, 2013 2€

7Bt adistd AUrAE

*#+t Won-Jo Park(corresponding author) : Department of
Energy Mechanical Engineering, Gyeongsang National University.
E-mail : wjpark@gnu.ac.kr, Tel : 055-772-9113

*Hyung-Jin Kim, Kelimu Tulugan : Department of Precision
Mechanical Engineering, Graduation School, Gyeongsang
National University.

**Hyung-Jin Kim Department of Mechanic
Engineering, Gyeongsang National University.

System



a8 =X, Kelimu Tulugan, Z3ZI, b

o] Zo] YEE T FFolo Ad/gw v
of ot A= Hrp AAstH Aol
Tgo] WAt HA|dgo] WA 2HY &
424 2715 A FASE 2Egd A Al F
F 3ol F Moy} stoigte HojF Fo tﬂ@ri
1% & o yepdoh ? =3 &

AARY e Aolg AT H =
7HA B4 aRAA A
2A4Y Azre vz 4
FHHE = A 59 "rvq%" < ¢
dH Ase =% dAdTEE 7= A
9 E&o] EO0EE WU @& 9 Li o]&°] ¢
Aol 49 FdA 5o &3S 7T = d?
T8 A Silicon, Tin, Graphite A€ 52 #Fol
AR FFAR B A7V EdsiA MY

ATt o] ?Oﬂ/ﬂu\_ Sn AlEY FES 0| §F &

AL A AR Gepee
@ poE ARHA A Fx 9 B4
ABIL HAZ FoledAY SHos AHsel
A8 B4 U Aol F EHS 2ARTH

& 4 np

Z~(die-pressing) & ©]-&-3}

LS do] =g

o Bl ¥HaE AT AW e BELVE
Table 19] YJERA AF o] A AFTAHEZ T

= ¥4 Sn Y=ET A
Ar, Hy7}F2E Sn0, Y &T

22 EH Ar, Aire] &
Sn ¥

Al 1l HER 2R
A& Aol 2:1 H]

E23} acetylene black L8] 3L
80 wt% : 10 wt% : 10% o] ¥ &2 1EA &
Q’??_ Zo] NMP &H& o]&3le &3 £

Y

=

Table 1 Condition of Nano powder manufacturing
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Fig. 1 Schematic of Arc-discharge nano powder
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Fig. 2 XRD patterns of Sn nanoparticle(A) and

SnO2 nanoparticles(B)
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Fig. 3 DSC-TGA curve of SnO2 nanoparticles
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Fig. 4 DSC-TGA curve of Sn nanoparticles
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Fig. 5 TEM images of Sn(A), SnO»(C) morphology
and HRTEM images of Sn(B), SnO»(D)
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Fig. 6 Charge/discharge curve of Tin anode
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Fig. 7 Charge/discharge curve of Tin Oxide anode
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Fig. 8 Cycle performance of Sn, SnO, anode
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