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Utilization of Sustainable Resource-based Carbon Fiber 

Materials for Structural and Energy Efficiency Applications

Structural Applications:

üLight-weighting of vehicles [DOE/EERE/VT]

üñHardeningò of graphite electrodes for electric arc furnaces 

[DOE/EERE/ITP]

Energy Efficiency Applications [DOE/EERE/ITP] :
üElectrochemical capacitors (ñsupercapacitorsò)
VPlug-in hybrid & all-electric vehicles

VCapacitive deionization of water

üLithium-ion Batteries
VStructural reinforcement and active energy storage in anode

VStructural reinforcement of cathode

VEnhanced electrical and thermal conductivities of both electrodes

üHVAC Systems with CO2 and VOC Capture
VRegenerable CO2/VOC Adsorption System (30% energy reduction)

VDisposable high efficiency filters for VOC Capture

Lignin-based, Low Cost Carbon Fiber (LCCF)

ÅWeight reduction is most practical way to 

increase vehicle fuel economy and reduce 

greenhouse gas emissions

Å- 10% vehicle weight = + 6-8% mileage/gallon

ÅVehicle weight can be reduced by 60% using 

carbon fiber composite materials

Graphite 
Electrode

Problem

Å Thermal stress causes electrode splitting and 
cracking

Å Higher consumption of electrodes

Å Lost productivity, lost steel output, and higher 
energy usage

Solution

Å Increase electrode strength and structure (LCCF)

Å Reduce thermal stress (LCCF)

Contact: Fred Baker, 865-241-1127, bakerfs@ornl.gov
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