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Abstract: K-GIC of the new carbon electrode to improve performance of carbon negative electrode in lithium ion secondary battery was prepared and
its electrical characteristics were studied. From this study, intercalated K quantity was increased in order of 2>3>1 mole/ £ of KCl solution. And, for
KClI solution of 1mole, the mole ratio of carbon and potassium was 156~388 carbon/potassium. The proper condition of K-GIC preparation was KCl
solution of 1 mole/ ¢, reaction temperature of 700 C, reaction time of 1 hour. From this condition, the intercalation and deintercalation behavior of

lithium was very excellent. Also the reversibility was excellent.
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Figure 1. Interlayer atom and intercalate site of K and Li[3].
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Figure 2. XRD pattern of GIC for the various HTTs.

ehitt £28 A2 AL4¥ natural graphite(NG)9] #F 248
AASI fste] 500 Colld EAE AEE AT Figure
2a)l (V)2 EAIG ZEL K9 3dAMo] Yehles 4x26)8
yehiie). Figure 29014 & 4 91%o°| natural graphite ul¥-oll
A9€ Ke XRD £4& §3e #8948 + 8 A& £ + gt
w2t K9 AgloRe 94 2AYE B8 298 #9d ¢
o9 olgd ZHAE Table 19 Jelliglch & Figure 2(c)ll
(O EANG 3HEZA "9 dMde] #E5HUY. Figure
29 (@)l e vl o] (04T FFAL Fol7} 243
£ Ui )EY FMAE Foj7t Fkse RS £ # gled
KCI&9 Az & @A %7t wolddl e 2349 £ 7
=7t ¥sEe RS A% + Ak olF EXH2= 700 C
¢l Figure 2(b)9) (002082 (004)H] 3] o7} 713 ZA
AP A& & 5 Atk ol AL graphited] c-FHEe 4
o7t F73te A& uisty a-SWEe ZHeole vehlE (100)
w3 (110" tx #Base AL B,

tlo

3.1.2. KCI #8%9| scof Hg o8

KCl #8949 ¥%71 K-GICY ¥4 viAE 9% 2A8
fiste] o]F dAe X8 700 T2 1A KCl £49 55
wzh $4€ K-GICel X-A 34849 ¥3tE Figure 39 Uehd
o). Figure 3914 2t vigh Zo] KCl 499 FERstel o)A
% K9 334e 8948 4 ggon $E7b F71e) wet 00)
A3} (o) sFAe golst Fade AL & 4 glon F
HAAY F3 227 Bt e AL + YA EF FE
371l w2t (O)2 A€ Z=dA vA 9 dHe gol7t 37}
gt debd KCl #4949 5 Wstel me 224 72 9
7h dojd e AT & YA

J. of Korean Ind. & Eng. Chemistry, Vol. 9, No.5, 1998



788 AEF - olAH

Table 1. Interlayer Length(dxz) and Number of Moles of Carbon
for 1 mole K

NaCl Solution | HTT[C] | du{A] | Moles of carbon/potassium
500 C 3347 | 162.3
1M 700 C 33631 15865
800 T 33572 3386
500 C 3.3550 413
2M 700 T 33349 411
800 T 3315 554
500 C 3311 738
3M 700 C 33435 528
800 C 3.3494 739
Natural Graphite 500 C 3.3590
Natural Graphite Source 3.3559
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Figure 3. XRD pattern of GIC for the various KCI concentration.
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Figure 4. Cyclic voltammogram of K-GICs for the various
HTTs (electrolyte; 1 M-LiCIOJ/EC + DEC, scan rate; 0.5 mV/sec,
potential range; 0~2 Viiwi).
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Figure 5. Charge-discharge characteristics of K-GICs for the
various HTTs (electrolyte, 1M-LiCIOJ/EC + DEC, constant
current density; 0.25 mA/cm?).
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Figure 6. Charge-discharge characteristics of K-GICs for the
various KCl concentration ({electrolyte; 1M-LiClOsEC + DEC,
constant current density; 0.25 mA/emd).
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Figure 7. Specific capacity of K-GICs for the various HTTs
(electrolyte; 1M-LiClOy/~EC + DEC, constant current density;
0.25 mA/cmd).
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Figure 8. Specific capacity of K-GICs for the various KCl
concentration (electrolyte; 1 M-LiClOy/~EC + DEC, constant current
density; 0.25 mA/cm’).
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