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Abstract: In this work, we prepared the activated graphite nanofibers (A-GNFs) via chemical activation with KOH/
GNFs ratios in a range of 0 to 5. The effect of KOH activation was studied in the surface and pore properties of the
samples for electrochemical performance. The surface properties of A-GNFs were characterized by XRD and SEM
measurements. The textural properties of the A-GNFs were investigated by N,/77 K adsorption isotherms using
Brunauer-Emmett-Teller (BET) equation. Their electrochemical behaviors were investigated by cyclic voltammetry
and galvanostatic charge-discharge performance. From the results, electrochemical performances of the A-GNFs
were improved with increasing the ratio of KOH reagent. It was found that specific surface area and total pore
volume of the A-GNFs were increased by KOH activation.

Keywords: graphite nanofibers, chemical activation, electrochemical properties, specific capacitance.
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Figure 1. Wide XRD patterns of KOH activated graphite nanofibers.



Figure 2. SEM images of the KOH activated graphite nanofibers; (a)
KOGNFs; (b) KIGNFs; (c) K2GNFs; (d) K4GNFs; (e) KSGNFs.
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Figure 3. N,/77 K adsorption-desorption isotherms of KOH activated
graphite nanofibers.
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Figure 4. Mesopore size distributions of the KOH activated graphite
nanofibers with KOH/GNFs ratios in a range of 0 to 5.

Table 1. N/77 K Textural Properties of the Samples Studied

a b c d e
Specimens @) el @l @) (o)
KOGNFs 133 0.219 0.010 0.209 6.5
KI1GNFs 216 0.347 0.035 0.312 6.4
K2GNFs 658 0.650 0.158 0.492 39
K4GNFs 970 1.048 0.208 0.840 4.3
K5GNFs 166 0.235 0.042 0.193 54

“Sper: Specific surface area calculated using Brunauer-Emmett-Teller
equation at a relative pressure range of 0.03-0.22.

Vo Total pore volume estimated at a relative pressure P/Py= 0.990.
“Vntiero: Micropore volume determined from the subtraction of mesopore
volume from total pore volume.

“Vueso: Mesopore volume determined from the Barret-Joyner-Halenda
(BJH) equation.

°D,: Average pore diameter.
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Figure 5. The cyclic voltammograms of the activated graphite nanofi-
bers as a function of KOH ratios at the scan rate of 10 mV/s.
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Figure 6. Charge-discharge curves of the KOH activated graphite
nanofibers with current density of 0.5 A/g in 6 M KOH as an electro-
lyte solution.

Table 2. Specific Gravimetric Capacitance of the KOH
Activated Graphite Nanofibers

KOGNFs K1GNFs K2GNFs K4GNFs K5GNFs

Samples

Specific
capacitance(F-g") 23 35 59 63 34
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