Energy Storage Using Carbon Nanotube Electrodes

Ji Yeong Leé, Jeong Gu Hed,Kwan Ku Jeor, Hyun
Jin Kim,! Kay Hyeok An} Chan Kim} Kui Liang' and
Young Hee Lek
1Sungkyunkwan University
Center for Nanotube and Nanostructured Composites

Suwon 440-746
Korea

We have investigated the key factors determining the per-
formance of supercapacitors and secondary battery using
carbon nanotubes (CNT), carbon fibers, and their compos-
ites with various polymers. Several parameters such as
compositions of the binder, annealing temperature, Fluo-
rine doping, KOH treatment, and exfoliation are optimized
for the best performance of the energy density and power
density. We find that most of the BET surface area of the
CNT electrode contributed to the theoretically estimated
specific capacitance. A maximum specific capacitance of
180 F/g and a measured power density of 20 kW/kg at the
energy density of 7 Wh/kg in a solution of 7.5 N KOH was
obtained in the pristine singlewalled nanotube. Nanocom-
posites of nanotubes with polymers and metal oxides give
rise to a capacitance values larger than activated carbons.
A series of methods of modifying the nanotube structures
to maximize the capacitance of the materials will be further
discussed.



