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ABSTRACT 

The present disclosure relates to a carbon fiber composition 
and a fabrication method for high-performance carbon fiber 
using the same. The method can fabricate high-performance 
carbon fiber (or graphite fiber) with lowering a graphitization 
temperature by using graphene carbon fiber composition 
including nano-sized graphene. 
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CARBON FIBER COMPOSITION INCLUDING 
GRAPHENENANO-POWDER AND 

FABRICATION METHOD FOR CARBON 
FIBER USING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority under 35 U.S.C. 
S119(a) of Korean Patent Application No. 10-2012-0076759, 
filed on Jul. 13, 2012, in the Korean Intellectual Property 
Office. The entire disclosures of the earlier filed applications 
are incorporated herein by reference for all purposes. 

BACKGROUND OF THE DISCLOSURE 

0002 1. Field of the Disclosure 
0003. The following description relates to a carbon fiber 
composition and a fabrication method for carbon fiber. The 
carbon fiber composition includes nano-sized graphene, and 
the fabrication method for carbon fiber also uses the same 
composition. Through the method, a graphitization tempera 
ture for fabrication of high-performance carbon fiber (or 
graphite fiber) can be lowered. 
0004 2. Background of the Disclosure 
0005 Carbon fiber is a fiber-type carbon material having a 
diameter of 10 um or less, which can be categorized according 
to a starting material (or composition) and a fabrication 
method into polyacrylonitrile (PAN)-based carbon fiber, 
pitch-based carbon fiber, rayon-based carbon fiber, chemical 
vapor deposition (CVD)-based carbon fiber, etc. 
0006. The rayon-based carbon fiber was industrialized in 
1963, and has been used as reinforcing fiber of a composite 
material in the various field, Such as aerospace, etc. However, 
with the advent of PAN or pitch-based carbon fiber which can 
be manufactured at relatively-cheaper price, the production 
amount of the rayon-based carbon fiber has drastically 
decreased since 1978, and recently the production of the 
rayon-based carbon fiber has been actually stopped. Further, 
since the CVD-based carbon fiber has a problem of a low 
product yield, the PAN-based carbon fiber and the pitch 
based carbon fiber are being mainly utilized in the carbon 
fiber-related industry. 
0007 Researches for enhancement of elastic modulus 
(elasticity) and strength of carbon fiber and for development 
of preparing method with lower costs, especially research on 
development of a new composition, is ongoing. As a method 
for enhancing physical property of carbon fiber, research on 
decrease of a diameter into sub micron (several hundred of 
nm) is also ongoing. 
0008 To prepare a high performance carbon fiber derived 
from PAN-based is carbon fiber or pitch-based carbon fiber, a 
graphitization process should be performed at a very high 
temperature of about 2,500° C. or greater during the prepa 
ration process. Also, some kind of carbon fiber may be fab 
ricated through a carbonization process at a temperature of 
about 800° C.-1,500° C. only. However, in this case, the 
fabricated carbon fiber has lower performance than the high 
performance carbon fiber as mentioned above. 
0009 Since high-performance carbon fiber undergoes a 
graphitization process, it can be mentioned so-called “mate 
rial of graphite structure'. Practically, it is reported that car 
bon fiber is composed of graphite ribbon (sheet-like, bent 
shaped, or loop shaped ones) I. Mochida et al., Microstruc 
ture of mesophase pitch-based carbon fiber and its control, 
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Carbon 34 (1996) 941-956 (FIG. 4); Chan Kim, Fabrications 
and Microstructural Characterizations of Multi-phase Car 
bon Nanofibers, J. of Future Fusion Technology 1 (2009) 
19-25 (FIG. 9). The sheet-like graphite has a thickness of 
about 5-10 nm and a width of severalum, and the carbon fiber 
has a diameter of 10 Lum or less. 
0010 Recently, graphene has attracted much attention. 
Graphene is a two-dimensional carbon material consisting of 
carbonatom with single layer having a thickness of about 0.4 
nm. Since graphene is a basic unit of graphite (i.e., graphite is 
a stacked body with a plurality of graphene, it can be fabri 
cated in the form of powder by decomposing graphite. 
Graphene powder can be defined as an accumulation of three 
dimensionally random graphene layers. 
0011 Considering that a particle size of graphite is several 
um, it may be understood that graphene powder obtained by 
decomposing the graphite have an average size of several 
nim-several um. However, an actual size of the graphene 
powder is a nano scale (1~100 nm). 
0012 Recently, the inventors of this disclosure have pro 
posed a method for fabricating graphene powderby mechani 
cal decomposing helical AA graphite (graphene helix 
stacked body) (Korean Registration Patent No. 10-1040967). 
Here, the graphene has a width of 5 nm or less than, a length 
of 20 nm or less than, and a thickness of carbonatoms to pure 
graphene of 0.4 nm. 
0013 Generally, carbon fiber and graphite fiber are con 
sidered to be the same meaning. However, carbon fiber and 
graphite fiber indicate fiber having undergone a heating pro 
cess at 800° C.-1,500° C. and fiber having undergone a 
graphitization process at 2,500° C. or more, respectively. 
Among carbon fibers used in the industry, high-performance 
carbon fiber of an excellent physical property (tensile modu 
lus of about 350 GPa or more) means fiber having undergone 
a graphitization process at 2,500° C. or more. Through the 
conventional method of fabrication carbon fiber, it is impos 
sible to lower a graphitization temperature for fabricating 
such high-performance carbon fiber, including PAN-based 
carbon fiber and pitch-based carbon fiber. 
0014. In the conventional art, there has been reports on 
technique of graphene composite nano (carbon) fiber. Here 
the graphene material is thin graphite having a thickness of 
about ~10 nm, rather than graphene (referred to as single 
layered graphene' or multi-layered graphene') Sung-Yeon 
Jang et al., Graphene composite nanofiberand the preparation 
method thereof, Publication No. 10-2010-0099586. 

SUMMARY OF THE DISCLOSURE 

0015 Therefore, an aspect of the detailed description is to 
provide a graphene carbon fiber composition capable of fab 
ricating high-performance carbon fiber with lowering a 
graphitization temperature. 
0016. Another aspect of the detailed description is to pro 
vide a method for fabricating high-performance graphene 
carbon fiber, capable of performing an excellent graphitiza 
tion process at a temperature lower than the conventional one, 
using the graphene carbon fiber composition. 
0017. To achieve these and other advantages and in accor 
dance with the purpose of this specification, as embodied and 
broadly described herein, there is provided a graphene carbon 
fiber composition, comprising: a composition for fabricating 
carbon fiber, and graphene powder, wherein the graphene 
powder serves as a seed of graphite to be formed during 
carbon fiber fabricating processes. 
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0018. The composition for fabricating carbon fiber 
includes one selected from the group consisting of polyacry 
lonitrile (PAN)-based carbon fiber, pitch-based carbon fiber, 
rayon-based carbon fiber and combinations thereof. 
0019. To achieve these and other advantages and in accor 
dance with the purpose of this specification, as embodied and 
broadly described herein, there is also provided a method for 
fabricating high-performance carbon fiber, the method com 
prising steps of a mixing step to fabricate a graphene Suspen 
sion by mixing a composition for fabricating carbon fiber 
with graphene powder to form a graphene carbon fiber com 
position, and dispersing the graphene carbon fiber composi 
tion in a solvent, wherein the composition for fabricating 
carbon fiber includes one selected from the group consisting 
of polyacrylonitrile (PAN)-based carbon fiber, pitch-based 
carbon fiber, rayon-based carbon fiber and combinations 
thereof; a fabrication step to fabricate fibers by controlling a 
Viscosity of the graphene Suspension and performing a fiber 
ization process of the graphene Suspension; a stabilization 
step to stabilize the fibers; and a heat treatment step of fabri 
cating nano ribbon-shaped graphite by graphitization the sta 
bilized the fibers at a temperature less than 2,500° C. 
0020. The graphene powder included in the graphene car 
bon fiber composition serves as a seed of graphite to be 
formed during high-performance carbon fiber fabricating 
processes. 

0021. In the present invention, high-performance carbon 
fiberindicates carbon fiber having an excellent physical prop 
erty (tensile modulus of about 350 GPa or more than), and 
may be fabricated by undergone a graphitization process at a 
temperature of 2,500° C. or more. The high-performance 
carbon fiber is differentiated from general carbon fiber which 
can be obtained through a heating process at 800° C.-1,500 
C. The high-performance carbon fiber may be referred to as 
graphite fiber, but will be referred to as high-performance 
carbon fiber in the present invention. 
0022 Hereinafter, the present invention will be explained 
in more detail. 

0023 The graphene carbon fiber composite comprises a 
composition for fabricating carbon fiber and graphene pow 
der. 

0024. The composition for fabricating carbon fiber 
includes one selected from the group consisting of PAN 
based carbon fiber, pitch-based carbon fiber, rayon-based car 
bon fiber and a combination thereof. 

0025. In order to fabricate high-performance carbon fiber 
using the composition, a graphitization process should be 
performed at a high temperature of 2,500°C. or more, which 
may require a high cost. 
0026. However, since the graphene carbon fiber composi 
tion comprises graphene powder, a graphitization process can 
be performed at a temperature of 2,500° C. or less. Further, 
high-performance carbon fiber can be fabricated through a 
graphitization process at a temperature of about 2.000° C. 
0027. The pitch may be anisotropic or isotropic pitch. In a 
case where the composition for fabricating carbon fiber 
includes anisotropic pitch, a fabrication temperature may be 
relatively high, because the anisotropic pitch has a high 
molecular amount and a high softening temperature. 
0028. The graphene powder has a thickness of about 0.4 
nm, and its lateral dimensions are 3-100 nm (generally 5-20 
nm). The graphene powder may be agglomerated due to Van 
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der Waals force. However, generally, the graphene powder 
may seem to have a structure that graphene sheets are stacked 
in parallel to one another. 
0029. The graphene carbon fiber composition may be dis 
persed in a solvent. The dispersion may be performed using 
ultrasonication treatment, etc. As the solvent, it may be used 
any solvent capable of properly dispersing the graphene car 
bon fiber composition. More specifically, the solvent may be 
one selected from the group consisting of alcohol, acetone, 
dimethylformamide (DMF), tetrahydrofuran (THF) and 
combinations thereof. The graphene carbon fiber composi 
tion may further comprise a viscosity control agent, a solvent, 
a solidification liquid, etc. 
0030 Based on 100 wt % of the sum of the composition for 
fabricating carbon fiber and the graphene powder, the weight 
of the graphene powder may be more than 0.1 wt %, or may 
be in the range of more than 0.1 wt % and 50 wt % or less. If 
the weight of the graphene powder is more than 0.1 wt % 
based on 100 wt % of the sum of the composition for fabri 
cating carbon fiber and the graphene powder, a graphitization 
temperature for fabricating high-performance carbon fiber 
can be performed at a temperature lower than 2,500° C. 
0031 Based on 100 wt % of the sum of the composition for 
fabricating carbon fiber and the graphene powder, the weight 
of the graphene powder may be 0.5 wt % or more, or may be 
0.5-50 wt.%. If the weight of the graphene powder is 0.5 wt 
% or more than, based on 100 wt % of the sum of the com 
position for fabricating carbon fiberand the graphene powder, 
a graphitization temperature for fabricating high-temperature 
carbon fiber may be performed at a temperature lower than 
2,500° C., at a temperature of at least 1,500° C.-2,500° C., or 
at a temperature of 1,500° C.-2,000° C. 
0032. The graphene carbon fiber composition may lower a 
graphitization temperature for fabricating high-performance 
carbon fiber, by comprising nano-sized graphene powder. It is 
believed that this results from that the graphene powder 
serves as a seed of nano ribbon-shaped graphite to be formed 
during a graphitization process. Considering that the formed 
nano ribbon-shaped graphite has a size (length) of several 
tens of nm, it may be advantageous that the graphene powder 
serving as a seed has a size less than 10 nm. 
0033. A fabrication method for high-performance carbon 
fiber according to another embodiment of this disclosure, 
comprises steps of a mixing step and a heat treatment step. 
0034. The mixing step includes a step of fabricating a 
graphene Suspension by mixing a composition for fabricating 
carbon fiber with graphene powder to form a graphene carbon 
fiber composition, and dispersing the graphene carbon fiber 
composition in a solvent. The composition for fabricating 
carbon fiber included one selected from the group consisting 
of polyacrylonitrile (PAN)-based carbon fiber, pitch-based 
carbon fiber, rayon-based carbon fiber and combinations 
thereof. 
0035. The configuration and characteristics of the compo 
sition for fabricating carbon fiber and the graphene powder is 
the same as was explained in the above, it is therefore omitted 
herein. 
0036. The graphene powder may be fabricated by decom 
posing a crystalline graphite structure (commonly in a 
mechanical route). The crystalline graphite structure may 
have grown in a helix shape. With the mechanical route, mass 
production of graphene powder is possible. 
0037. The graphene suspension may be fabricated by dis 
persing the graphene carbon fiber composition in a solvent in 
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a dispersed state. The solvent was aforementioned with the 
graphene carbon fiber composition according to the above, 
and thus its detailed explanations will be omitted in here. The 
graphene Suspension may be dispersed using ultrasonication, 
etc. within the mixing step. 
0038. The prepared graphene suspension may be fabri 
cated as carbon fiber through a fiberization step, a stabiliza 
tion step and a graphitization step (a heat treatment step). 
0039. The fiberization step may be performed after con 

trolling a viscosity of the graphene Suspension. Graphene 
carbon fiber may be fabricated in the form of continuous fiber, 
Staple fiber, fabrics, etc., according to a usage purpose. 
0040. The stabilization step may be performed by main 
taining the fiber fabricated during the fiberization step, in an 
oven for about 3 hours, under an oxidation atmosphere kept at 
about 2009 C-400° C. 
0041. The graphitization step (the heat treatment step) 
may be performed by putting the stabilized fiber into a fur 
nace, under an atmosphere of inactive gas (nitrogen, argon), 
and then by performing a heat treatment process. The graphi 
tization process may be performed at a temperature less than 
2,500° C., at a temperature of at least 1,500° C.-2,500° C., or 
at a temperature of 1,500° C.-2,000° C. 
0042. If the graphitization process is performed within the 
above temperature range, graphitization may be performed at 
a temperature lower than the conventional graphitization tem 
perature for fabricating high-performance carbon fiber. Here, 
graphite fiber (high-performance carbon fiber), which has the 
same performance or more excellent performance as?than the 
conventional one fabricated at a high temperature, can be 
provided. 
0043. With the graphene carbon fiber composition accord 
ing to the present disclosure, high-performance carbon fiber 
can be fabricated at a lower graphitization temperature than 
the conventional one for fabricating high-performance car 
bon fiber. 
0044) Further scope of applicability of the present appli 
cation will become more apparent from the detailed descrip 
tion given hereinafter. However, it should be understood that 
the detailed description and specific examples, while indicat 
ing preferred embodiments of the disclosure, are given by 
way of illustration only, since various changes and modifica 
tions within the spirit and scope of the disclosure will become 
apparent to those skilled in the art from the detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0045. The accompanying drawings, which are included to 
provide a further understanding of the disclosure and are 
incorporated in and constitute a part of this specification, 
illustrate exemplary embodiments and together with the 
description serve to explain the principles of the disclosure. 
0046. In the drawings: 
0047 FIG. 1 is a conceptual view illustrating a graphene 
carbon fiber composition according to an embodiment of the 
present invention, and nano ribbon-shaped graphite obtained 
by heat-treatment (graphitization) the graphene carbon fiber 
composition; 
0048 FIG. 2 illustrates a high-resolution transmission 
electron microscopy (HRTEM) image (upper side on the 
right) of graphene powder fabricated in Example 1-1), an 
X-ray diffraction (XRD) pattern of graphene powder, and an 
XRD pattern of nano ribbon-shaped graphite after a graphi 
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tization process, in which full with half maximum (FWHM) 
of the (002) peak which near 26° (20) are 7.9° and 2.6°, 
respectively; 
0049 FIG. 3 (A) (left) is an image illustrating a graphene 
Suspension, a liquid-phase PAN-based graphene carbon fiber 
composition fabricated according to Example 1 (weight of 
graphene based on the sum of PAN and graphene powder: 10 
wt %), and FIG. 3 (B) (right) is an image illustrating the 
graphene Suspension according to Example 1 in the form of 
powder through a drying process and a granulation process; 
0050 FIG. 4 (A) (left) is a transmission electron micros 
copy (TEM) image illustrating nano ribbon-shaped graphite 
fabricated according to Example 1, and FIG. 4 (B) (right) 
illustrates a TEM analysis result on nano ribbon-shaped 
graphite fabricated according to Example 3: 
0051 FIG. 5 (A) (left) is a transmission electron micros 
copy (TEM) image illustrating nano ribbon-shaped graphite 
fabricated according to Example 1, and FIG. 5 (B) (right) 
illustrates a TEM analysis result on nano ribbon-shaped 
graphite fabricated according to Example 3; and 
0.052 FIG. 6 illustrates that a sample not including 
graphene powder has been thermally-treated, in which full 
with half maximum (FWHM) of (002) peak shown near 26° 
(20) is 4.8°. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

0053. Description will now be given in detail of the exem 
plary embodiments, with reference to the accompanying 
drawings. For the sake of brief description with reference to 
the drawings, the same or equivalent components will be 
provided with the same reference numbers, and description 
thereof will not be repeated. 

Example 1 

0054 1-1) Fabrication of Graphene Nanopowder 
0055 Nano-sized graphene powder was fabricated by 
mechanical milling (decomposing) helical crystalline graph 
ite structure (diameter: several tens of nm, length: several 
Lm). 
0056. An XRD analysis result on the graphene powder 
was shown in FIG. 2, and an HRTEM image of the graphene 
powder was shown on the upper right corner of FIG. 2. 
0057 Referring to FIG. 2, (002) peak of an XRD pattern 
appears to be broadened, and an HRTEM image reveals dis 
ordered graphene layers although some of them are stacked in 
parallel. Graphene sheets have a length of 10 nm or less than 
and a thickness of 0.4 nm or less than The data prove that the 
sample was graphene in the form of a nanopowder. 
0058 1-2) Fabrication of Graphene Carbon Fiber Compo 
sition 
0059 0.2 g of the graphene powder fabricated according 
to Example 1-1) was put in 10 cc of dimethylformamide 
(DMF), and the mixture underwent an ultrasoncation, thereby 
fabricating a graphene Suspension formed as the graphene 
was dispersed into the DMF. 
0060) 1.8g of polyacrylonitrile (PAN, manufactured by 
Aldrich Co., Ltd., weightaverage molecular weight: 150,000) 
and 100 cc of DMF were mixed to each other, thereby fabri 
cating a PAN solution (composition for fabricating carbon 
fiber). The graphene suspension and the PAN solution were 
mixed to each other, and the mixture underwent ultrasonica 
tion, thereby fabricating a graphene Suspension, a liquid 



US 2014/001848.0 A1 

phase PAN-based graphene carbon fiber composition (the 
amount of graphene powder was 10 wt % based on the sum 
(PAN+graphene powder)). The graphene carbon fiber com 
position of the present invention may be prepared in the form 
of the graphene Suspension, or a material formed as the 
graphene Suspension has a prescribed viscosity, or particles 
formed after the graphene Suspension is dried, etc. 
0061 FIG. 3 (A) (left) is an image illustrating a graphene 
Suspension, a liquid-phase PAN-based graphene carbon fiber 
composition according to Example 1 (weight of graphene 
based on the sum of PAN and graphene powder: 10 wt %). 
Referring to FIG. 3 (A), the graphene suspension exhibited a 
uniform black color differently from a transparent PAN solu 
tion. From this, it was proved that the graphene powder was 
uniformly dispersed in the PAN solution. 
0062 1-3) Heat Treatment of Graphene Carbon Fiber 
Composition 
0063 For heat treatment of a graphene carbon fiber com 
position, the graphene Suspension was dried in an oven to be 
granulated. As a result, fabricated was a powder-type 
graphene carbon fiber composition shown in FIG. 3 (B). In 
case of fabricating graphene carbon fiber, Such process is not 
required, but a Suspension viscosity controlling process and a 
fiberization process are required. Prior to the heat treatment, 
the graphene carbon fiber composition was stabilized at 300° 
C. for 3 hours. 
0064. The stabilized sample was put into a vacuum fur 
nace, and then was heated (graphitization process) at a tem 
perature of 2,000° C. 
0065. An XRD analysis result on the thermally-treated 
sample was shown in the lower graph of FIG. 2. Referring to 
FIG. 2, (002) peak was clearly observed near 26° (20). From 
this, it was proved that the graphene carbon fiber composition 
was graphitized. 
0066. The graphitized sample was analyzed using high 
resolution transmission electron microscopy (HRTEM), and 
an image thereof was shown in FIGS. 4 (A) and 5 (A). Refer 
ring to FIGS. 4 (A) and 5 (A), nano ribbon-shaped graphite 
having a thickness of several nm or less than, and a length of 
several tens of nm is observed. 

Comparative Example 1 

0067 A PAN carbon fiber composition fabricated in the 
same manner as in Example 1, except that graphene powder 
was not included, was stabilized at 300° C. for 3 hours. Then, 
the PAN carbon fiber composition underwentagraphitization 
process at a temperature of 2,000° C. for 1 minute. 
0068. As shown in FIG. 6, full with half maximum 
(FWHM) of (002) peak was 4.8, which was much greater 
than 2.8° shown in FIG. 2 where the PAN-based carbon fiber 
composition includes graphene powder. This means that 
graphite is not well formed in a case where the PAN-based 
carbon fiber composition does not include graphene nano 
powder. From this, it can be proved that the graphene powder 
of the present invention serves as a seed in a process of 
fabricating graphene carbon fiber. 

Example 2 

0069. In Example 1, experiments were conducted on a 
change of formation behavior of nano ribbon-shaped graph 
ite, according to a change of the amount of graphene with 
respect to PAN, when fabricating the graphene carbon fiber 
composition of Example 1-2) using the graphene nano pow 
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der of Example 1-1). The content of the graphene powder was 
lowered to 0.1 wt % from 10 wt %, and the result was shown 
in the following Table 1. 
0070. When the content of graphene powder based on the 
Sum of PAN and graphene in the graphene Suspension is 0.5 
wt % or more than, the sample exhibited an entirely opaque 
black color. However, the sample was gradually diluted when 
the content of graphene powder is 0.4 wt % or less than. Then, 
the sample exhibited a semi-transparent black color when the 
content of graphene powder is 0.1 wt %. 
0071. Each graphene suspension was dried, and under 
went the same process as in Example 1-3). The resulting 
materials were analyzed using XRD and TEM, and the degree 
of graphitization with respect to each sample was shown in 
Table 1. In a case where the nano ribbon-shaped graphite was 
well formed (FWHM of (002) peak using XRD was 4.5° or 
less), it was expressed as Excellent. On the other hand, in a 
case where the nano ribbon-shaped graphite was not well 
formed (FWHM of (002) peak using XRD was 4.5° or more), 
it was expressed as Inferior. 

TABLE 1 

Degree of 
Content of Formation of Nano 

Graphene Powder Content of PAN Ribbon-Shaped 
(wt %) (wt %) Graphite 

Example 2-1 10 90 Excellent 
Example 2-2 1.O 99.0 Excellent 
Example 2-3 O.S 99.5 Excellent 
Example 2-4 O.1 99.9 Inferior 

0072 Referring to the above Table 1, in a case where each 
sample was dried to undergo a graphitization process at 
2,000°C., graphitization was performed when the amount of 
graphene powder is more than 0.1 wt %. Also, graphitization 
was excellently performed when the amount of graphene 
powder is 0.5 wt % or more than. On the other hand, the seed 
effect of the present invention was not observed when the 
amount of graphene powder is 0.1 wt % or less than. 
0073. From the above experiments, it could be proved that 
the content of graphene powder added to a graphene carbon 
fiber composition should be more than 0.1 wt %, preferably 
0.5 wt % or more than, for fabrication of nano ribbon-shaped 
graphite when a graphitization temperature is 2,000°C. This 
means that the content of graphene powder added to a 
graphene carbon fiber composition is preferably about 0.5 wt 
% or more than. However, the lower limit may be much lower 
than 0.1 wt %, according to an experimental method, an 
optimization of experimental conditions, etc. 

Example 3 

0074. A pitch-based graphene carbon fiber composition 
was fabricated using the nano-sized graphene powder fabri 
cated in Example 1-1), and using anisotropy pitch (manufac 
tured by Donga Carbon Fiber Co., Ltd.) rather than the PAN 
of Example 1-2). Suspension was mixed with the anisotropy 
pitch. The content of the graphene powder was 10 wt % based 
on the Sum of the anisotropy pitch and the graphene powder, 
in the same manner as in Example 1. 
0075. The pitch-based graphene carbon fiber composition 
underwent a stabilization process and a graphitization pro 
cess, in the same manner as in Example 1. 
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0076. The experimental results obtained in Example 3 
were similar to those in Example 1. As shown in the TEM 
images of FIGS. 4 (B) and 5 (B), observed was nano ribbon 
shaped graphitehaving a thickness of several nm or less than, 
and a length of several tens of nm. Further, as an XRD analy 
sis result at (002) peak (FWHM: 3° or less than) was clearly 
observed near 26°C. (20) in the same manner as in Example 
1. This means that high-performance carbon fiber can be 
fabricated at 2.000° C. if nano-sized graphene is added to a 
graphene carbon fiber composition, in case of pitch-based 
carbon fiber. 
0077 Referring to the results obtained in Examples and 
Comparative Example, in the examples where graphene pow 
der was added to a graphene carbon fiber composition, a 
graphitization process was excellently performed even at a 
temperature of 2,000°C. This means that high-performance 
carbon fiber can be fabricated at a temperature of 2,000° C. 
lower than the conventional 2,500° C. or more than by about 
500° C. 
0078. The foregoing embodiments and advantages are 
merely exemplary and are not to be considered as limiting the 
present disclosure. The present teachings can be readily 
applied to other types of apparatuses. This description is 
intended to be illustrative, and not to limit the scope of the 
claims. Many alternatives, modifications, and variations will 
be apparent to those skilled in the art. The features, structures, 
methods, and other characteristics of the exemplary embodi 
ments described herein may be combined in various ways to 
obtain additional and/or alternative exemplary embodiments. 
0079. As the present features may be embodied in several 
forms without departing from the characteristics thereof, it 
should also be understood that the above-described embodi 
ments are not limited by any of the details of the foregoing 
description, unless otherwise specified, but rather should be 
considered broadly within its scope as defined in the 
appended claims, and therefore all changes and modifications 
that fall within the metes and bounds of the claims, or equiva 
lents of such metes and bounds are therefore intended to be 
embraced by the appended claims. 
What is claimed is: 
1. A graphene carbon fiber composition, comprising: 
a composition for fabricating carbon fiber, and graphene 

powder, 
wherein the composition for fabricating carbon fiber 

includes one selected from the group consisting of poly 
acrylonitrile (PAN)-based carbon fiber, pitch-based car 
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bon fiber, rayon-based carbon fiber and combinations 
thereof, and the graphene powder serves as a seed of 
graphite to be formed during carbon fiber fabricating 
processes. 

2. The graphene carbon fiber composition of claim 1, 
wherein the graphene powder is fabricated by decomposing 
crystalline graphite, and has a length of 20 nm or less. 

3. The graphene carbon fiber composition of claim 2, 
wherein the crystalline graphite is a graphite structure grown 
in a helix shape. 

4. The graphene carbon fiber composition of claim 1, 
wherein a content of the graphene powder is more than 0.1 wt 
% based on 100 wt % of the sum of the composition for 
fabricating carbon fiber and the graphene powder. 

5. The graphene carbon fiber composition of claim 1, fur 
ther comprising a solvent, wherein the solvent is selected 
from the group consisting of alcohol, acetone, dimethylfor 
mamide (DMF), tetrahydrofuran (THF) and combinations 
thereof. 

6. A method for fabricating high-performance carbon fiber, 
the method comprising steps of 

a mixing step to fabricate a graphene Suspension by mixing 
a composition for fabricating carbon fiber with graphene 
powder to form a graphene carbon fiber composition, 
and dispersing the graphene carbon fiber composition in 
a solvent, wherein the composition for fabricating car 
bon fiber includes one selected from the group consist 
ing of polyacrylonitrile (PAN)-based carbon fiber, pitch 
based carbon fiber, rayon-based carbon fiber and 
combinations thereof; 

a fiberization step to fabricate fibers by controlling a vis 
cosity of the graphene Suspension; 

a stabilization step to stabilize the fibers by heating at 
200-400° C. under atmosphere; and 

a heat treatment step of fabricating nano ribbon-shaped 
graphite by graphitizing the stabilized fibers at a tem 
perature less than 2,500°C., 

wherein the graphene powder included in the graphene 
carbon fiber composition serves as a seed of graphite to 
be formed during high-performance carbon fiber fabri 
cating processes. 

7. The method of claim 6, wherein the graphitization of the 
heat treatment step is performed at a temperature range of 
1,500° C. and greater to less than 2,500° C. 
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