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8. The negative active material of claim 5, wherein the
surface-damaged carbon is present inan amount of about 0.5
wit %6 1o ahout 8.5 wit % based on the total weight of the
composite carbon material.

9. The negative active material of claim §, wherein the
surface-damaged carbon may inclede soft carbon, hard
carbon or a combination thereof.

10. The negative active material of claim §, wherein the
core carbon comprises natural graphite, artificial graphite, or
a combination thereof.

11, The negative active material ol claim 9, wherein the
soft carbon is obtained from coal pitch, petrolewm pitch,
polyvinylehloride, mesophase pitch, tar, low molecular
weight heavy oil. or a combination thereof, and
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[0110]  The amorphous carbon ha
rather than a large amount of crack
ions are allowed 10 go in and out,
[0011]  While this disclosure has
nection with what is pres nll}
t.)u.m]'llary embodiments, it 1-. o
invention is ot limited to the
intended o eover various
arrangements included with m*g_
appended claims. In the
“Example,” and “Comparative Example”™ are used to iden-
1ify a particular example or experimentation and should not
be interpreted as admission of prior art.

What is claimed is:

1. A pegative active material for a rechargeableplilinmg
hENERy comprising @ carbon component having &m0

Va1 san) OF @ peak intensity (1, ,.,) at 1360 cm™ ' relative
o a peak intensity (1 ,.,) at 1620 cm™' ranging from about
I to about 4.5 measured by Raman spectroscopy.

2. The negative active material of ¢laim 1, wherein the
carbon component has a ratio (1, /1, 45,) 0f a peak intensity
(Tyaga) @t 1360 em™ relative 1o a peak intensity (1) 200 at
1620 em™! ranging from about 1.1 to ahout 4.4 in Raman
speclroscopy.

A, The negative active material of claim 2. wherein the
carbon component has a ratio (1, 501, ;20) of a peak intensity
(1ya50) @t 1360 cm™ relative to a peak intensity (I,,.,) at
1620 em™ ranging from about 1.2 1o about 4.3 in Raman
SPECITSCopY.

4. The negative active material of ¢laim 1, wherein the
carbon component has a ratio {1, 4001 e4,) o a peak intensity
(15200 81 16200 em™" relative 1o a peak intensity (1, ;..) at
1580 em™" ranging from about 0.01 to about 0.5 in Raman
speclmscopy.

5. The negative active material of ¢laim 1, wherein the
carbon component is a composite carbon material compris-
inp:

carbon including crystalline carbon and

surtace-damaged carbon having defects on the surface of

the core carbon and including amorphous carbon.

6. The negative active material of ¢laim 5, wherein ﬂ‘u:
ratior (1) o1 sen) OF 0 peak intensity (1,0 8t 1620 em”
relative 1o a peak intensity (l,w,} at 1580 cm™" has a
substantially predetenmined value in Raman speciroscopy ol
the compozite carbon material regardless of an amount of
the surface-damaged carbon,

7. The negative sctive material of ¢laim 8, wherein the
core carbon has an average particle diameter (1350) of about
3 pum o ahout 50 pm.
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12.A negzltj\-'e electrode fnr a mcharg._ezlblc lithium battery
including the negative active material of claim

13. The negative electrade for the rechargeable Jithium
battery of claim 12 wherein the negative active material
Wscs a carbon component having a ratio (1) ,,,/T, wzph of
a peak intensity (15,0 at 1360 em™ relative 10 o peak
intensity (1, zaob at 1620 em™" ranging from about 1 to about
4.5 measured by Raman spectroscopy.

14. The negative electrode for the rechargeable lithium
battery of claim 12 wherein the negative active materal
cOmprises a carben component having a ratio (15401, gophof
o peak intensity ([,.,,) at 1360 cm™' relative 1o a peak
intensity (1,450) @t 1620 ¢m™' ranging from about 1.1 1o
about 4.4 in Kaman spectroscopy.

15. The negative electrode for the rechargeable lithium
buttery of claim 12 wherein the negative active maleris
comprises a carbon component having a ratio (1, /1, oo pof
a peak intensity (l,,,,) at 1360 cm™' relative to a peak
intensity (1,,00) at 1620 em™ ranging from about 1.2 o
about 4.3 in Kaman spectroscopy.

16. The negative electrode for the rechargeable lithium
bulu_ﬂ' ol claim 12 wherein the negative active maleru
comprises a carbon compenent having a ratio (1, .01, sqpb ol
a peak intensity (I, ) at 1620 cm™’ relative to a peak
intensity (1,..,) at 1580 cm™" ranging from about 0,01
about .5 in Raman spectoscopy.

17. A rechargeable lithinm batiery comprising

the negative electrTe BT CE 12,

4 positive electrode, and

an electrolyie solution.
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