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MetalMetal--CNT CompositeCNT Composite

Generals 
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Al-CNT Composite

Excellent Mechanical PropertiesExcellent Mechanical Properties

CharacteristicsCharacteristics

CNT

Metal

Others MethodOthers Method

(Mixing between CNT and Micro/Nano Particles)

ACN ProcessACN Process
[Insertion of CNT into Metal Matrix : High Strength & Toughness)[Insertion of CNT into Metal Matrix : High Strength & Toughness)

CNT

Metal

MWNT

50 nm

Comparison of Manufacturing ProcessComparison of Manufacturing Process
ACN Process ACN Process : Lowest Price & Mass Production: Lowest Price & Mass Production

Bulky
Composite

FeaturesFeatures
Excellent Excellent DispersibilityDispersibility of CNT in Metal Matrixof CNT in Metal Matrix

ImprovedImproved StrengthStrength by Metalby Metal--based based NanoNano--crystallinecrystalline

Improved Improved StrengthStrength & & ToughnessToughness by Mechanical Properties of by Mechanical Properties of CNTCNT

Improved Improved ConductivityConductivity by Electrochemical Properties of by Electrochemical Properties of CNTCNT

Improved Improved Abrasion ResistanceAbrasion Resistance by by NanoNano--crystalline & CNTcrystalline & CNT

Light weightLight weight compared with the Existing Highcompared with the Existing High--strength Compositesstrength Composites

Low Cost MetalLow Cost Metal--CNT Composite compared with High Strength CompositeCNT Composite compared with High Strength Composite

Various Grade can be Manufactured depending on Application FieldVarious Grade can be Manufactured depending on Application Fields s 

ApplicationsApplications
Light Weight Structures with High Strength & ToughnessLight Weight Structures with High Strength & Toughness

: Aerospace, Automobiles, Vessels and Leisure/Sports Apparatuses: Aerospace, Automobiles, Vessels and Leisure/Sports Apparatuses

AbrasionAbrasion--resistant Light Weight Materials resistant Light Weight Materials 

: Aerospace, Automobiles, Tools and Machine : Aerospace, Automobiles, Tools and Machine 

Excellent Thermal and Electric ConductivityExcellent Thermal and Electric Conductivity

: Electronics, Computer, Automobiles, Aerospace and Precisio: Electronics, Computer, Automobiles, Aerospace and Precision Equipmentn Equipment

Cu-CNT Composite

Comparison of Mechanical Properties Comparison of Mechanical Properties 
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Type
MetalMetal--CNTCNT : : AlAl--CNT, CuCNT, Cu--CNT, WCNT, W--CNT, STSCNT, STS--CNT etc. CNT etc. 

AlloyAlloy--CNT : CNT : Al AlloyAl Alloy--CNT,  STSCNT,  STS--CNT, W alloyCNT, W alloy--CNT etc.CNT etc.

CNT Contents : CNT Contents : ~10 wt.%~10 wt.%

Lowest Cost & High ProductivityLowest Cost & High Productivity

Excellent Mechanical PropertiesExcellent Mechanical Properties

Low Weight Structure MaterialLow Weight Structure Material

Base Metal : Pure & Alloy metalBase Metal : Pure & Alloy metal



Comparison of Manufacturing ProcessComparison of Manufacturing Process

PolymerPolymer--CNT CompositeCNT Composite

CharacteristicsCharacteristics

GeneralsGenerals

Polymer

CNT

Polymer 

CNT
+

Metal 

Others MethodOthers Method

(Using CNT in Polymer Matrix)

ACN ProcessACN Process
[Using CNT-Metal in Polymer : Excellent Dispersibility & Conductivity)

Uniform Uniform DispersibilityDispersibility & Conductivity& Conductivity

High Conductivity with Low Loading of CNTHigh Conductivity with Low Loading of CNT

Excellent Physical PropertiesExcellent Physical Properties

Maintain the Resin Physical PropertiesMaintain the Resin Physical Properties

Extremely Low of Particle SloughingExtremely Low of Particle Sloughing

ApplicationsApplications

Shielding Material (ESD & EMI) Shielding Material (ESD & EMI) 

:: Mobile, Cloth, Computer, Glove, Shoes, Matt, Tile, Tray, Mobile, Cloth, Computer, Glove, Shoes, Matt, Tile, Tray, 

Tape, Box, Bag, Film etc.Tape, Box, Bag, Film etc.

Engineering Plastic, Heat sink Engineering Plastic, Heat sink 

: : Aircraft, Automobile, Aerospace, Electronic, Medical, VesselAircraft, Automobile, Aerospace, Electronic, Medical, Vessel

Sports equipment, etc.Sports equipment, etc.
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FeaturesFeatures

ImprovedImproved ConductivityConductivity by Electrochemical Properties of CNTby Electrochemical Properties of CNT

ImprovedImproved Strength Strength && ToughnessToughness by Mechanical Properties of CNTby Mechanical Properties of CNT

UniformUniform DispersibilityDispersibility & & Conductivity Conductivity by using Metalby using Metal--CNT CompositeCNT Composite

-- Insertion of CNT into Metal particle : Control Length of CNT inInsertion of CNT into Metal particle : Control Length of CNT in MetalMetal

-- PreventPrevent Segregation of CNT in ExtrusionSegregation of CNT in Extrusion

-- Role : CNT (Conductivity), Metal (Role : CNT (Conductivity), Metal (DispersibilityDispersibility & Conductivity)& Conductivity)

Realization of Realization of High Conductivity High Conductivity with thewith the Minimum Addition of CNTMinimum Addition of CNT

Maintaining the Properties of the Maintaining the Properties of the Base MaterialBase Material’’s owns own

Decreased Decreased Particle SloughingParticle Sloughing

ExtendedExtended LifetimeLifetime

TypeType

PCPC--CNT, NylonCNT, Nylon--CNT, PETCNT, PET--CNT, PECNT, PE--CNT etc.CNT etc.

CNT Contents : ~20 wt.%CNT Contents : ~20 wt.%

Surface Surface ResistivityResistivity of Polymerof Polymer--CNTCNT

SEM Image of AlSEM Image of Al--CNTCNTAlAl--CNT CompositeCNT Composite
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Outer Length of CNT in MetalOuter Length of CNT in Metal--CNT for PolymerCNT for Polymer--CNT Composite CNT Composite 

( Conductivity : A > B )( Conductivity : A > B )

(a)

Metal

CNTCNT

Type AType A

Carbon Carbon NanoNano
CompositeComposite

Metal

CNTCNT

Type BType B



Liquefied CNTLiquefied CNT

Generals

Dye-sensitized Solar Cell CNT Counter Electrode

Uniform Uniform DispersibilityDispersibility & Conductivity& Conductivity

Highly Electric/Thermal ConductivityHighly Electric/Thermal Conductivity

Excellent Excellent DispersibilityDispersibility of CNTof CNT

Highly Highly PhotocatalystPhotocatalyst PropertyProperty

Applications Applications 

ESD, EMIESD, EMI

DyeDye--sensitized solar cell counter electrode sensitized solar cell counter electrode 

Adsorption of harmful gas, Pollution decompositionAdsorption of harmful gas, Pollution decomposition
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- Sheet resistance

: CNT electrode ≒ Pt electrode (Excellent Conductivity) 
- Electrochemical properties

: CNT electrode 〉Pt electrode (CV & impedance spectrum)

- CNT Electrode

: Excellent performance & Simple Process

→ CNT : Low resistance, Excellent electron emission  

Large surface area, Low cost

CNT electrode 

Pt electrode 

Cyclic voltammogram of Pt and CNT
(Scan rate : 100 mV/s )

Impedance spectrum (a) Nyquist plots (b) Bode plots 

CNT ink CNT Paste

SEM image of CNT electrodeDSSC modules with 
CNT counter electrode
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(nano size TiO2, ZnO, etc)

Dye CNT counter electrode

Sealant
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DSSC modules with CNT counter electrode

CNT Counter Electrode of DSSC

FeaturesFeatures

CNTCNT--used Liquid high conductive paste & inkused Liquid high conductive paste & ink

Low cost CNT for expensive Pt & AgLow cost CNT for expensive Pt & Ag

Excellent electric conductivity & tExcellent electric conductivity & thermal emission propertyhermal emission property

EnvironmentalEnvironmental--friendly materials with conductivity & friendly materials with conductivity & photocatalystphotocatalyst

Various grade can be manufacturing depending on application fieVarious grade can be manufacturing depending on application fieldslds

Convenient usage : Spray, coating etc.Convenient usage : Spray, coating etc.

High Dispersibility CNT
for Liquefied CNT

Feature DSSC modules with CNT counter electrode (KERI-ACN)

Type Type 

CNT Paste : CNT Paste : 101011~10~1022 ΩΩ/sq./sq.

CNT Ink :CNT Ink : 101022~10~105 5 ΩΩ/sq./sq.

(a) (b)

Low cost CNT counter electrode for expensive Pt counter electrodLow cost CNT counter electrode for expensive Pt counter electrodeses

High photoHigh photo--electric conversion in low level illuminationelectric conversion in low level illumination

High efficiency and stability in comparison with Pt DSSCHigh efficiency and stability in comparison with Pt DSSC



Carbon Carbon NanoNano TubesTubes

Generals

Properties and Qualities

Mass production and Lowest priceMass production and Lowest price

Excellent mechanical/Electrical/Thermal propertyExcellent mechanical/Electrical/Thermal property

High chemical stabilityHigh chemical stability

Various technological applicationsVarious technological applications

Purified CNT90

Catalyst CVD

Remarks

~105~20over 97 wt.%CNT97

~105~20over 90 wt.% CNT90

Length (um)Dia (nm)PurityType

New dreamy material in the 21st centuryNew dreamy material in the 21st century

Tubular material with hexagonal honeycomb structureTubular material with hexagonal honeycomb structure

Remarkable Remarkable electronic/thermal and mechanical propertieselectronic/thermal and mechanical properties

Mass production and lowest price Mass production and lowest price 

Wide use and various technological applicationsWide use and various technological applications

EnvironmentalEnvironmental--friendly materials with conductivity & strength friendly materials with conductivity & strength 

SUS 304 (0.6 Gpa)~100 GPaMaximum Tensile strength

1.28 TPaYoung’s Modulus (MWNT)
Elastic 
Behavior

Pure Al (236)~2,000Thermal Conductivity (W/m/K)

Pure Cu (1.67)0.1Electrical Resistivity (Ω·cm)

RemarksValueProperties

Typical Properties of MWCNTTypical Properties of MWCNT

Applications Applications 

Electron emitter, light sourceElectron emitter, light source

ElectroElectro--magnetic interference (EMI), Electromagnetic interference (EMI), Electro--static discharge (ESD)static discharge (ESD)

Solar cell electrode, Fuel cell electrodeSolar cell electrode, Fuel cell electrode

Rechargeable batteryRechargeable battery

Metal/Ceramic/Polymer compositeMetal/Ceramic/Polymer composite

CNT paste & inkCNT paste & ink

Removal sick house syndrome, adsorption of harmful gas, Removal sick house syndrome, adsorption of harmful gas, 

pollution decompositionpollution decomposition

Support materials

Transition
Metals

Hydrocarbon Condition

FeaturesFeatures
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