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(57) Abstract: The present invention relates to a
graphite secondary particle, an anode using the
same as an anode active material, and a lithium
secondary battery comprising the anode, the
graphite secondary particle being able to be dens-
ified by having excellent rolling properties due to
comprising a high-capacity natural graphite
primary particle having excellent output charac-
teristics aggregated, combined or assembled with
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an artificial graphite primary particle having ex-
cellent cycle characteristics and swelling charac-
teristics. A lithium secondary battery comprising
the graphite secondary particle according to the
present invention as an anode active material has
an effect of improving high-rate charging and dis-
charging characteristics, cycle characteristics and
swelling characteristics.
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The invention of group 1 (claims 1-16 and 22-23): an anode act%ve material, which includes
graphite second particles in which natural graphite first particles coated with an amorphous
Caroun material and artificial graphite firsi particies are asaembie , wherein the
crystallite size of an g—axis utreciton is 45-55 nm and the crystaliite size of a ¢c-axis
ﬁirﬂotion is 25-35 nm, by powder X-ray diffraction analysis of the natural graphite first
particles, and the crystiallite size of an g—axis direction of the artificial graphiie first
part:cles is 35-45 nm and the crysialliie size of 8 c-axis direction thereof is 15-30 nm

The invention of group 2 (claims 17-20): a method for manufacturing an anode active
material, comprising the steps of: mixing an amorphous carbon material precursor and natural
graphite first particles and heat-ireaiing the same so as to prepare natural graphife first
particles coated with an amorphous carbon material, performing, for powdser graphitization,
heat treaiment of at least one type seiected from the group consisting of coai-based heavy
cit, fiber-based heavy oil, tar, pitch and coke at 500-3,000°C 350 as to prepare artificial
graphite first particles; mixing the natural graphite first particles coated Wstﬂ an
amﬂrpfo s carbon material, the artificial graphit@ f::&? particies, a binder and a cat
and performing heat freatment at 1,000-2,800°C so as to prepare graphite second partic!

The invention of group 3 (claim 21): a method for manufacturing an anode active materiat,
compr ising the steps of: mixing naturatl graphite first particles and soft carbon particles
so as o assembie the mixture into second particies; and performing, for powder
graphitization, heat treatment of the assembled second particles at 3,000-3,200C so as to
prepare graphite second particles.
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