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ABSTRACT 

A method for producing the anode material of a lithium ion 
battery from flexible graphite powder , comprising ( A ) pro 
viding a dry flexible graphite , and pulverizing the dry 
flexible graphite by a pulverizing step , and filtering the dry 
flexible graphite with a sieve screen to obtain a uniform 
flexible graphite powder , ( B ) performing a ball - grinding step 
for the uniform flexible graphite powder by mixing with a 
solvent to obtain a liquid containing flexible graphite ; ( C ) 
coating the liquid containing flexible graphite on a metal 
foil , and performing a rolling step to obtain an anode 
material . Then , the anode material is processed in its shape 
and is formed into an anode electrode plate . Thereafter , the 
anode electrode plate is stacked with a lower cover of the 
battery , a separating paper , a cathode electrode plate , a 
spring sheet and an upper cover of the battery to assemble 
the lithium ion battery . 
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Step A : providing a dry flexible graphite , and 
pulverizing the dry flexible graphite by a pulverizing 
step , and filtering the dry flexible graphite with a sieve MS101 
screen to obtain a uniform flexible graphite powder 

Step B : performing a ball - grinding step for the 
uniform flexible graphite powder by mixing with a 
solvent to obtain a liquid containing flexible graphite 

1 5102 

Step C : coating the liquid containing flexible graphite 
on a metal foil , and performing a rolling step to obtain 
an anode material 

S103 
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Step A : providing a dry flexible graphite , and 
pulverizing the dry flexible graphite by a pulverizing 
step , and filtering the dry flexible graphite with a siever 
screen to obtain a uniform flexible graphite powder 

Step B : performing a ball - grinding step for the 
uniform flexible graphite powder by mixing with a 
solvent to obtain a liquid containing flexible graphite 

$ 102 

Step C : coating the liquid containing flexible graphite 
on a metal foil , and performing a rolling step to obtain H 
an anode material 

S103 

FIG . 1 
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METHOD FOR PRODUCING ANODE 
MATERIAL OF LITHIUM ION BATTERY 
FROM FLEXIBLE GRAPHITE POWDER 

FIELD OF THE INVENTION 
[ 0001 ] The present invention relates to a method for 
producing the anode material of battery and , more particu 
larly , to a method for producing the anode material of 
lithium ion battery which includes flexible graphite powder . 

BACKGROUND OF THE INVENTION 

[ 0002 ] The current 3C products , the future electrical auto 
mobiles , the smart electric grids or the cloud techniques all 
highly relies on the lithium ion battery . Besides , the electric 
energy which is generated by solar energy or wind power 
also relies on the lithium ion battery to use it as an energy 
reserving device . Since the market is huge , this has been an 
evident trend . 
[ 0003 ] Because of rapid development of the technology 
and living quality in the present day , each kind of the 3C 
products tends to be produced to be light , thin , short , small 
and multi - functional . Under the requirements of safety use , 
low cost and high quality of the battery and the requirement 
of environmental protection , lithium ion battery with high 
performance is produced , wherein the anode material of 
lithium ion battery can be made of mesophase carbon 
microbead , natural graphite or artificial graphite . 
[ 0004 ] Lithium ion battery with high performance can 
meet the requirement of small size and light weight and thus 
can be used for the tablet PC or the mobile phone . But , it is 
required for the material to have high energy density ( high 
capacity and the charge discharge rate has to be accom 
plished within 0 . 5 - 1 hour . Therefore , the capacity of the 
lithium ion battery which uses the natural graphite and the 
artificial graphite as the anode material is difficult to exceed 
the theoretical capacity 372 mAh / g . In addition , it is difficult 
for the lithium ion and the electrolyte to have a mass transfer 
that make them diffuse into the internal structure , the charge / 
discharge rate of the battery itself is limited . 
[ 0005 ] The flexible graphite powder is an electrically 
conductive material with low electrical resistance and high 
thermal conduction , and has low density and large specific 
surface area and is porous . Besides , the layers thereof have 
gaps therebetween that allow some compounds to be intro 
duced into . And , each single layer of the graphite structure 
can effectively reserve an amount of lithium ion which is 
higher than two times of that reserved by the natural 
graphite . Currently , the flexible graphite powder is used in 
the industries , such as printed circuit board 
( TW200832796 ) , ultra capacitor ( TW508604 ) and electrode 
plate ( TW201543734 ) . However , with regard to processing 
of the flexible graphite powder , the flexible graphite powder 
has the disadvantage of brittle property and is difficult to be 
further processed , and thus the yield thereof is low . 
[ 0006 ] Therefore , there is a need for the industry to 
develop a method for producing the anode material of 
lithium ion battery from flexible graphite powder , which 
uses the flexible graphite powder to increase the capacity 
and the charge / discharge rate to have high energy density . 
By using flexible graphite powder as the raw material , the 
anode material of lithium ion battery can be produced , 

thereby the performance and quality can be both satisfied to 
produce the anode material of lithium ion battery with high 
quality and high yield . 

SUMMARY OF THE INVENTION 
[ 0007 ] In view of the aforesaid drawbacks of the prior art , 
it is a main objective of the present invention to provide a 
method for producing the anode material of a lithium ion 
battery from flexible graphite powder , which involves a 
uniform flexible graphite powder , a solvent and a metal foil 
to perform a ball - grinding step and a rolling step for obtain 
ing the desired anode material . 
[ 0008 ] To achieve the above object , the present invention 
provides a method for producing the anode material of a 
lithium ion battery from flexible graphite powder , compris 
ing the steps of : ( A ) providing a dry flexible graphite , and 
pulverizing the dry flexible graphite by a pulverizing step , 
and filtering the dry flexible graphite with a sieve screen to 
obtain a uniform flexible graphite powder , ( B ) performing a 
ball - grinding step for the uniform flexible graphite powder 
by mixing with a solvent to obtain a liquid containing 
flexible graphite ; ( C ) coating the liquid containing flexible 
graphite on a metal foil , and performing a rolling step to 
obtain an anode material . 
[ 0009 ] In the above step ( A ) , the pulverizing step is to put 
the dry flexible graphite into the pulverizer RT - N12 and to 
perform pulverization at the speed higher than 26000 rpm 
( but not limited thereto ) , and to put the dry flexible graphite 
into an oven for being dried . After being filtered through a 
sieve screen of 80 - 400 mesh ( but not limited thereto ) , the 
flexible graphite powder having very uniformly distributed 
particle size can be obtained . 
[ 0010 ] . In step ( B ) , the solvent can be N - Methyl pyrroli 
done ( NMP ) ( but not limited thereto ) , such as a solvent 
containing 10 % of PVDF / NMP . And , the ball - grinding step 
employs a ball - grinder having plural ceramic balls disposed 
therein to perform ball - grinding . In addition , conductive 
additives , such as KS - 4 and SuperP , can be added in a 
particular proportion for the ball - grinding step to make the 
liquid containing flexible graphite includes the conductive 
additives of a certain proportion . 
10011 ] In step ( C ) , the metal foil can be a copper foil ( but 
not limited thereto ) . The liquid containing flexible graphite 
can be uniformly coated by the scraper onto the copper foil 
to have a thickness of 20 - 200 um ( but not limited thereto ) . 
After a roller is used to densify the copper foil sheet ( for 
adjusting the gap to be less than 1 mm , but not limited 
thereto ) , the copper foil sheet is cut to form the circular 
anode electrode plate having a diameter of 12 mm ( but not 
limited thereto ) . The above - formed anode electrode plate is 
stacked with a lower cover of the battery , a separating paper , 
a cathode electrode plate , a spring sheet and an upper cover 
of the battery to assemble the lithium ion battery . 
[ 0012 ] Both the above summary and the following 
description and drawings aim to further explain the tech 
niques and means required to achieve the predetermined 
objectives of the present invention as well as the effects 
thereof . The other objectives and advantages of the present 
invention are described in the following description and 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0013 ] FIG . 1 is a flow chart illustrating a method for 
producing the anode material of a lithium ion battery from 
flexible graphite powder . 
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ceramic balls disposed therein to perform ball - grinding ; ( C ) 
coating the liquid containing flexible graphite on a metal 
foil , and performing a rolling step to obtain an anode 
material ( Step S103 ) , wherein the metal foil is a copper foil 
( sheet ) . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[ 0014 ] The following will illustrate the embodiments of 
the present invention by specific examples . Any persons 
skilled in the art could easily understand the advantages and 
the effects of the present invention from the disclosed 
contents in the present specification . 
[ 0015 ] . Conventionally , the natural graphite is used as the 
anode material , wherein the capacity is 320 - 350 mAh / g , and 
the capacity decreases rapidly to 200 - 250 mAh / g at 5 C - Rate 
charge / discharge rate . In contrast , because the ions are 
interposed between the layers of flexible graphite , the dis 
tance between the z - axil layers can be increases , and thus the 
capacity thereof is higher than that of the natural graphite . 
Besides , because of increase of the distance between the 
layers , the surface area is increased , and a large amount of 
activated sites and contacting surfaces are formed , which 
makes the area for electrochemical reactions of charge ! 
discharge increased . Therefore , the flexible graphite powder 
which can achieve the effect of rapid charge / discharge can 
increase the capacity and the charge / discharge rate . Gener 
ally , the capacity of the flexible graphite can achieve as high 

+ 5 C - Rate as at least 350 mAh / g at 5 C - Rate . 
[ 0016 ] The present invention uses high - speed pulverizer 
to pulverize the flexible graphite powder and classify the 
same . Microscopically , the graphite sheets with uniform 
particle size can be obtained , which increases the particle 
size uniformity of the flexible graphite . It can be uniformly 
coated on the copper foil and thus an anode electrode plate 
is formed . Since the anode electrode plate ( the graphite 
electrode plate ) has high electrical conductivity and the 
layered - structure has gaps produced by acid intercalation 
that allows more lithium ions to be reserved in the material , 
the anode material of lithium ion battery produced in accor 
dance with the present invention has the property of high 
capacity . The present invention uses the natural graphite 
powder in flakes as the raw material of the flexible graphite . 
After acidification treatment and subsequent water rinsing 
step and drying treatment , the expandable graphite powder 
is obtained . After heating the expandable graphite powder at 
high temperature ( 700 - 1000° C . ) to perform instant heating , 
a vermicular expanded graphite is obtained , which has an 
expansion that achieve 100 - 500 times of the original size . 
Finally , the vermicular expanded graphite is rolled to pro 
duce the flexible graphite . The flexible graphite can be 
prepared after a high pressure sintering process ( about 
10 - 100 kN / cm² , 2000 - 3000° C . ) . 
[ 0017 ] Please refer to FIG . 1 which illustrates a method for 
producing the anode material of lithium ion battery from the 
flexible graphite powder . As shown , the present invention 
provides a method for producing carbide raw material , 
comprising the steps of : ( A ) providing a dry flexible graph 
ite , and pulverizing the dry flexible graphite by a pulverizing 
step , and filtering the dry flexible graphite with a sieve 
screen to obtain a uniform flexible graphite powder ( Step 
S101 ) , wherein the pulverizing step is to put the dry flexible 
graphite into the pulverizer RT - N12 and to perform pulveri 
zation at the speed higher than 26000 rpm , and to put the dry 
flexible graphite into an oven for being dried , wherein the 
solvent is NMP ; ( B ) performing a ball - grinding step for the 
uniform flexible graphite powder by mixing with a solvent 
to obtain a liquid containing flexible graphite ( Step S102 ) , 
wherein the solvent is N - Methyl pyrrolidone ( NMP ) , and the 
ball - grinding step employs a ball - grinder having plural 

EMBODIMENT 
[ 0018 ] A process for producing lithium ion battery by 
using the flexible graphite as the anode material includes the 
following steps : 

[ 0019 ] ( 1 ) After performing acidification treatment for 
the natural graphite powder , the powdery graphite is 
treated at high temperature ( 700 - 1000° C . ) , turning the 
powdery graphite into the vermicular graphite powder . 

[ 0020 ) ( 2 ) The vermicular graphite powder is rolled to 
form the green body of the porous flexible graphite . 

[ 0021 ] ( 3 ) The green body of the porous flexible graph 
ite is put into the high - temperature oven and is sintered 
at high pressure ( about 10 - 100 kN / cm² , 2000 - 3000° C . ) 
to obtain the flexible graphite . 

[ 0022 ] ( 4 ) The flexible graphite is put into the pulver 
izer RT - N12 and is pulverized at 26000 rpm for 10 - 30 
seconds , and is then cooled for 1 - 5 minutes . After 
repeating this step 5 - 10 times , it is put into the oven at 
105° C . for 2 hours to remove water . Subsequently , the 
above powder is put on a sieve screen of 80 - 400 mesh 
and is filtered by vibration for 1 hour , and the lower 
layer of the powder is collected . Then , it is put again 
into the oven to be dried for at least 4 hours . 

[ 0023 ] ( 5 ) The graphite powder used as the anode 
material is weighted . Next , conductive additives , such 
as KS - 4 and SuperP , are added thereinto . Next , it is put 
into a ball - grinding tank of 50 mL , where plural 
ceramic balls are disposed therein . The rotation speed 
is adjusted to 350 rpm , and it is grinded for 4 hours . 
Then , a solvent containing 10 % of PVDF / NMP is 
added thereinto . Depending on viscosity of the liquid , 
several grams of NMP are further dropped thereinto , 
and it is further grinded in the ball - grinder for 1 hour . 

[ 0024 ] ( 6 ) A copper foil with length and width of 20 
cmx10 cm and having thickness of 20 - 30 um is pro 
vided . The above liquid in the grinding tank is then put 
in a scraping device , and is uniformly coated by the 
scraper onto the copper foil to have a thickness of 
20 - 200 um . Further , the copper foil having a humid film 
is put into the oven for being dried , where the tem 
perature is adjusted to 80° C . and it is retained therein 
until the time before daybreak ( about 16 - 20 hours ) . 

[ 0025 ] ( 7 ) A roller is used to densify the copper foil 
sheet for adjusting the gap to be less than 1 mm . Then , 
a punching / cutting machine is used to cut the rolled 
copper foil to form the circular anode electrode plate 
having a diameter of 12 mm . The weight of the circular 
anode electrode plate and the weight of some circular 
copper foils having the same shape are measured , 
obtaining the weight of the anode material on the 
electrode sheet . Further , the electrode sheet is put into 
the oven at 90° C . for 3 hours to remove water , and is 
placed in the drying room for over 12 hours . 

[ 0026 ] ( 8 ) The cleaned battery module materials ( in 
cluding the upper and lower cover of the battery 
( CR2032 ) , the electrode plate of stainless steel , and the 
spring sheet ) and a separating paper ( Celgard 2325 ) of 
15 mm which has been cut are provided . The lower 
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cover of the battery , the anode electrode plate , the 
separating paper , the cathode electrode plate , the spring 
sheet and the upper cover of the battery are stacked 
from the bottom to the top with three drops of 1M 
LiPF6 electrolyte ( EC : EMC : DMC = 1 : 1 : 1 ) being 
dropped into each layer . The stack is put into the 
compressing moulding device and is pressed to com 
plete assembly of the lithium ion battery . 

[ 00271 ( 9 ) The battery in the mould is taken out , and is 
put into the bag where a number is assigned and the 
weight of the anode electrode plate and the constituent 
parts and proportion thereof are indicated . Based on the 
weight of the anode material in the battery and the 
theoretical capacity thereof , the current is calculated for 
measuring the C - Rate . At the same time , the capacity of 
the battery is recorded which is used to calculate the 
capacitance density and the coulombic efficiency . 

[ 0028 ] The present invention uses the above flexible 
graphite powder to fabricate the coin cell battery , and 
conducts a semi - battery capacity test where the capacity 
measuring machine is made in Taiwan with the model no . 
BAT - 750B , and the current density that is tested is within the 
range 0 . 1 - 5 . 0 C - Rate . The experimental result is shown in 
Table 1 . 

TABLE 1 
Capacity test of the embodiment 

the present invention . Accordingly , the scope intended to be 
protected by the present invention should be defined by the 
appended claims . 
What is claimed is : 
1 . A method for producing the anode material of a lithium 

ion battery from flexible graphite powder , comprising : 
( A ) providing a dry flexible graphite , and pulverizing the 

dry flexible graphite by a pulverizing step , and filtering 
the dry flexible graphite with a sieve screen to obtain a 
uniform flexible graphite powder ; 

( B ) performing a ball - grinding step for the uniform flex 
ible graphite powder by mixing with a solvent to obtain 
a liquid containing flexible graphite ; 

( C ) coating the liquid containing flexible graphite on a 
metal foil , and performing a rolling step to obtain an 
anode material . 

2 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the pulverizing step is to put the dry 
flexible graphite into the pulverizer RT - N12 and to perform 
pulverization at the speed higher than 26000 rpm , and to put 
the dry flexible graphite into an oven for being dried . 

3 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the sieve screen is of 80 - 400 mesh . 

4 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the solvent is NMP . 

5 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the ball - grinding step employs a ball 
grinder having plural ceramic balls disposed therein to 
perform ball - grinding . 

6 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the metal foil is a copper foil . 

7 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 6 , wherein the liquid containing flexible graphite is 
coated on the metal foil to have a thickness of 20 - 200 um . 

8 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 1 , wherein the anode material is processed in its 
shape and is formed into an anode electrode plate . 

9 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 8 , wherein the anode electrode plate is stacked with 
a lower cover of the battery , a separating paper , a cathode 
electrode plate , a spring sheet and an upper cover of the 
battery to assemble the lithium ion battery . 

10 . The method for producing the anode material of a 
lithium ion battery from flexible graphite powder as claimed 
in claim 9 , wherein the flexible graphite undergoes a high 
pressure sintering process at 2000 - 3000° C . 

Current density ( C - Rate ) 

0 . 1 
393 . 95 

0 . 2 
384 . 58 

0 . 5 
381 . 32 

1 . 0 
380 . 23 

2 . 0 
377 . 40 

5 . 0 
368 . 03 Reversible 

capacity 
( mAh / g ) 

From Table 1 , it can be known that the capacity of the 
flexible graphite obtained from 0 . 1 C - Rate is about 390 
mAh / g , and the capacity gradually and slowly decreases 
with increase of C - Rate , and the capacity can be maintained 
at 368 mAh / g at 5 . 0 C - Rate . It reveals that , at high charge / 
discharge rate , the flexible graphite powder has the property 
of high capacity . 
[ 0029 ] In view of the property of the flexible graphite , the 
present invention uses the flexible graphite as the anode 
material of lithium ion battery , which has the advantages of 
high capacity and high charge / discharge rate , etc . The mea 
sured reversible capacity is as high as 400 mAh / g , which 
increases the capacity of general natural graphite material 
( 330 - 350 mAh / g ) by about 15 - 20 % . 
[ 0030 ] The above embodiments are just illustrated to 
explain the characteristics and the effects of the present 
invention and are not used to limit the scope of the substan 
tial content of the present invention . Any persons skilled in 
the art can make modifications and changes to the above 
embodiments without departing from the spirit and scope of * * * * * 


