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Abstract

mesocarbon microbeads (MCMB) 748 B2 A24 HIMEZA L% FAA3E
(Sn02)& TY3tAl 4 F7iA g ez gFolAdx e RIAEE AleHe 71 2L
o A=A AHeg JMAdEAct. FHAEE #Hryb dRle AHAUELE AEEd Sng
MCMB #2o] A4dA71x, dA Ad Snol AFHEE 7] FolA 250CE 1A41%E
 FEHYEZ sttt FHAZEol ¥7rE MCMB 72822 Li/MCMB A7 cell&
BtEo] WM ANY S £ A3 raw MCMBE 9= dIFHth o $48 A g2
7 wolF 5AS YAt F, FAaEE Aol o8 EWs/idE MCMB 72 22
2 7]#9 MCMBel Bl&) & 27] Bdg&d0 83 vellidx, £3F & 719

z y
A3 & cycleability® Rtk AFYE Sn0.9 %o] F71E4E 2o st gse
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1. Introduction
FolxtdAel RFAR2A ALEE T e 7M1 Ase F#LAA4A(EFA) 5 L €
ZA7E FHEE Aol HoZAY, &2 FHE HW 3 micropore T ol nano-scale clusterE
S #HASA Ho Li-F&dM 2" E -r*]*‘(dendnte)ol ke
& (rechargeability)ol Bl d 5313 Qtdsin] ndvz] Ued d& 5+ g B of
U, dek gi7] 2971945 Az shsstte 33e AYn da(l] e, Li 859
A F olvA B39 Ah/g)el Hldle ik "ojz| 7] mjEe] &%l gt Algto] Huw
Eth, FHEHAF9 AFE¢ AxSE 93 2 AT A(organic precursor)yt FES) FA
e} uj-S- 1401'3} Hejel 2 F2E 24 Hx, 2 Tl wel Li-intercalationo] 4%
2
3

3 dElxjm ‘3}‘*3‘* S 71954 S JEHATH[Z] gHA R o= 3 FF/H JHEA
27} 5 ARZA £33 5L AUYE Ao R & ZotdlAe HoAe §4S
9 Aoz yehz gltp ditF oz HI3Ase AfAF Hata 7] dEo dF9
Afd a7t A5 EEAA Aoy FHH BAS AStAZE 5 o et R ga
A2 AL HsfAn RulSo] olste solid-electrolyte interface (SED filmo}l A4
ZHAA A Euuista ste] 7] vyt Eke] AW AlolE £ G3E Yozl
th[3] ojedt FAE AFARY BUE ME AFe TR ddtd stEEd AR T EE
Ao NG EFE HASAIIR Alo]E FHIS} A F9 FJEol WA
A5e FAANZ F A

= gEojxaxe &=2AEEA AR QT mesocarbon microbeads
(MCMB) 7HE Edol] A2A AJEEA A% 403 ES AstdA ez 434
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2. Experimantal

MCMB 2% fdd Sng 4<% (impregnation)Al7171 f18) 4T AU AAAH S
Apgstanh Z4zte) 288 283 SnCli- 5H:0 §%9 MCMB #2& A F, 6

s

0Ce &XoA pH7} 97} B u71x] HAAZA 0.1mole NaOH & H& #H7slw A
wRkAl AT FHE MCMB —‘?“?——_}S etz 43 AHsT AEFToZ AL F, 110TCA
A 2447 B¢ AZAZAT Snol A4YE MCMB 222 dli7] 291719 250To A 1413¢
Fo €48 AA Ad(impregnation)® Sng FAXSE (SO0l FE 2 AFAH
‘:}. A2 cell testE 3l7] $std MEBAHAE FAsIRen, A S (working electrode)

& Yo HdEE FMAEEo] AdE MCMB 7HEd =38 Ab&3sta, Aol 2 F(counter
electrode)& AdEE5E, 28la 7] A F(reference electrode)S Li/Li'S Argstdct A
Z7re] HE2E& 23x3ry] 93 B Z(separator) & 2%  Celgard 2400 microporous
sheet(Hoechst Celanese Co.)& AH&stdth. AsEL  ethylene carbonate(EC)<t
diethylene carbonate(DEC)7} 50:502.2 &3tgl fHo 1.IM LiPFsE £ A AA AHE3}
Atk & - wd AP Potentiostat/Galvanostat(EG&G 263)& ol &3t e, F -9 A
A9E 20 V~00 mv(vs. Li/Li)ol A =338l ot

3. Results and Discussion
Fig.1& raw MCMB$ SnOo.-impregnated MCMBS] A WA & - d F4E& v
of veld Zaizoldt, Adw FA451E 0 o] Wotd+E 27 WA E=RS
slod 12.8wt% SnO: impregnated MCMB2] 79 raw MCMBel 8]3] <F 59% 9] ‘ﬂc}
2 2718 B A8 A 9 Add FAAMSIEY Fo] HolAFE
3
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7yebg 1L, 12.8wt% SnO2 impregnated MCMB2] 4% raw MCMBe} H]3 <}
AeF F7hE Bad a2y AgE FAMSEY do] BoldaE 27 F 49 £
EH4H7IE g0l FUtEe & F Utk
H A HAFHE vlwsld BP raw MCMBE ¢ 07V H2odM 2l Eol
MCMB W% 2 intercalation®l & FAA AFF WA HsfA = wkgst
ZH(passivation film)o] AFERA] HFAH= extra plateau’}t HEFE S
SnOs2-impregnated MCMB&] 7Z 9ol o]2] & extra plateau’} $49 =
R 2o YelhuEs Aol #RHAY. gt o2 HEH 712 ARE AR &5
T HANA *237]% HEEH e F£2 g F gERUCIEY BF IRV ES A
Aoz 484 UL, HFES 71T LR 34 09V Bt 43 @2 dHdM yAHE
2 4#A °‘EH2] 1°ﬂ vlg) 2 E3 FAMNSES AHEE 259 ASEHAA LA
H5H 22 gF SAtel=st A EY, 09 V Bth o7 & Ao HAHE A
ez Urh[4] B HAPoME o 12V FZoA o3 extra plateau’t UEI}E
TR A

Fig.2¥ raw MCMB$® SnO:-impregnated MCMB®] 7198 F(reversible specific
charge capacity)®} bB]7} 9 & 2 (irreversible specific charge capacity)& B 23 I = o]
th 9714, tgLFLe A HA folE(eycle)d WHEZH F WA MolFo WHEHF
o] HF@go=Z veidz, g a3 A AR AolFo LHLFH FHELF ol=m
Uebdth. Raw MCMBS] 719 & %2 214mAh/gol A A e F448tE9 o] 71
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TE 9832 A F718td 128wt% SnO» impregnated MCMBS 7%, 282 mAh/g
22 raw MCMB¢e ¥l ¢ 32% &2 71983 B3 44" FANs 59 o] &7}
ShE u|7E 8 9A FHAE 718 12.8wt% SnO2 impregnated MCMB9] H] 719 £
#2194 mAh/gl 2, 87 mAh/g¢l raw MCMBo i3] ¢t 120% AL wi$ %2 |7}
o &g BT

Fig.33% Fig4= raw MCMB$} SnO;-impregnated MCMB2] % - 51 3o} w2 8t
AEFH FALHE 244 vusgdd. A48 FALSEEY ol FAESFF DAY
Z -3 3ol FUHEE ¢ & vk dutHer FMUNGES SFo=2 ALEI FF
o oA HX = B HFo) vl&] 7] FALFo] wj - A Y A x7 UHE
Fo] &4 A nl$ 23 FFFEAo] "Wolx Mol AEol ¥ Raeg daA rt[5]
B AgoMe A R 931 EXo 52 $HEFY 22 £FEAE B FA44
}E 3 FAIE F-3d EAS Bou F ¥R RolF o]FREE 1 JI9E
A3t Hold cycleabilityE Hoy, FAMEES ALAA EAMEAZ MCMB 3 -
A EAZT 7t EA0 4FEE & & AU

4. conclusion
B AFA G dsi goksind ofefie 2

1L #42sE Aol od ERAAR MCMB 7HE BTE s]E9) MCMBel 3 &
27 Ag Bt e 2] kx%%a;% JEHRT 98 FANERe o] wolds
% e g U duhida: NAGEF 94 ¥ @S dehith 128wi%9) SO,

Ko
=
impregnated MCMB=< 30% 235_4 7t & Fel Frheta, 120% =) =2 879§
E 57}3 YERR AT
& &48 Ye
Be & -wAH £42 HAw, 71E9) MCMBeY w3
< 79 ¥
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Fig.1. 1st charge/discharge profiles of the Fig.2. Reversible(Crec)

- and  irreversible
raw MCMB and the SnO: impregnated

capacities(Ciz) of the raw MCMB and the

MCMB:s. SnO; impregnated MCMBs.
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Fig.3. Cycleability of the raw MCMB and

the SnO: impregnated MCMBs as a Fig.4. Cycleability of the raw MCMB

discharge capacity vs. cycle number. and the 5SnO: impregnated MCMBs as a
charge capacity vs. cvcle number.
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