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Basic Research PrototypeExperiment Turning into practice Commercialization

The present technology is a break-through technology that may overcome 
the limitations of the conventional carbon materials. The technology has 
simplified the conventional complicated graphene synthesis process so that 
2D graphene may be easily synthesized in a large quantity. The technology 
also includes the electrode optimization for the application to supercapacity 
and the cell manufacturing technology.

Graphene production technology
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    Synthesis of high-quality graphene through the method for preparing graphene oxides having a large 
interlayer gap

    Mass production through 20-fold scale-up of the current lab-scale synthesis reactor  
(reactor volume 500ml → 10L)

    Manufacturing of electrodes in a large quantity through electrode optimization
    Manufacturing of high-energy density supercapacitor cells

Description and Characteristics of Technology

Conventional Technology Present Technology

The conventional Hummer’s method for preparing 
graphene oxides (GO) and final reduced graphene 
oxides (RGO) is very complicated and gives a low 
yield.

The newly developed KIER method, replacing 
the conventional Hummer’s method, allows the 
preparation of thin layers of high-quality GO and 
final RGO (called “KIERPHENE”). The microwave 
technique included in the technology simplifies the 
process so that the materials can be synthesized in 
a large quantity.

[TRL 4: Lab-scale core performance evaluation of materials, parts, and system]
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No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Method for manufacturing graphene and cathode 
mixture comprising graphene manufactured thereby 
for lithium secondary battery

10201301
38012

2013.11.14
10148676 

00000
2015.01.21

2
Method for fabricating graphite oxide and method for 
manufacturing graphene nano seat using the graphite 
oxide 

10201300 
98517

2013.08.20
10156548 

40000 
2015.10.28

3
Fabricating method for graphene composites including 
post-treatment of sonification, fabricating method for 
active material, and supercapacitor by the same 

10201600 
86201

2016.07.07
10187026 

50000
2018.06.30

4
Fabricating method for reduced graphene oxide, 
reduced graphene oxide fabricated by the method and 
supercapacitor having the reduced graphene oxide 

10201501 
57725

2015.11.10
10179143 

90000
2017.10.24

5
Manufacturing method of negative active material 
with carbide-derived carbon and negative active 
material manufactured by the same 

10201201 
23761

2012.11.02
10142394 

40000
2014.07.22

6
Carbide-derived carbon manufactured by using heat 
treatment at vacuum and method thereof

10201300 
94811

2013.08.09
10157098 

10000
2015.11.17

7
Method for preparing carbide-derived carbon-based 
anode active material and anode active material 
prepared by the same

US14067635 2013.10.30 US09266739 2016.02.23

8
Method of manufacturing anode active material, and 
anode and lithium battery using the anode active 
material

US13855063 2013.04.02 US09136526 2015.09.15

Application Fields Products

Electrode materials for secondary batteries, 
printed electronics materials, transparent 

electrodes, ultra-light high-strength 
composite materials, radiant materials, next-

generation semiconductors, etc. 

Secondary batteries (supercapacitors, 
batteries, flow batteries), solar cells, fuel cells; 
electromagnetic interference (EMI) shielding 

paint; displays, etc. 

Scope of Application

Structural Diagram/Conceptual Diagram

       Electrochemical data obtained from a cell including the KIERPHENE-based electrode

       Drastic increase of capacity (capacity twice as large as conventional commercial carbon 
electrodes)

Cyclic Voltammetry (CV) for Supercapacity Electrode

2 mv/s
5 mv/s 
10 mv/s

112 F/g
100.2 F/g
98 F/g

AC-RGO 2 mv/s
AC-RGO 5 mv/s 
AC-RGO 10 mv/s

234.2 F/g
200.2 F/g
198.2 F/g
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