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Abstract: In this work, we prepared the carbons from synthesized styrene-acrylonitrile carbon precursor. The prepared
carbons were chemically activated, and then the activated SAN-based carbons were named as A-SANs. The activations
were carried out at different temperatures to investigate the effect of activation temperature on the surface and elec-
trochemical properties of the activated SAN-based carbons for using as an electrode of electric double layer capacitors
(EDLC). The characteristics of A-SAN were determined by X-ray diffraction (XRD), scanning electron microscopy
(SEM), surface area and pore size analysis. Also, the electrochemical behaviors were observed by cyclic voltammetry and
galvanostatic charge-discharge method. From the results, the A-SAN 700 showed excellent electrochemical property and
the highest specific capacitance, but these properties decreased when the activation temperature was above 700 °C. This
is due to the fact that the activation at a temperature over 700 °C causes deformation of micropore structures.

Keywords: electric double layer capacitors (EDLC), styrene-acrylonitrile (SAN), chemical activation, electrochemical
properties.
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Figure 1. Wide XRD patterns of C-SAN and A-SANs.
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Figure 2. SEM images of A-SANs: (a) A-SAN 700; (b) A-SAN
800; (c) A-SAN 900.

Table 1. N,/77 K Textural Properties of Samples

a b c d e
N BET VTolal VMicm VMeso D PL

Samples

(m¥g)  (cmYg) (cmYg) (em/g)  (nm)
A-SAN 700 1977.1 11392 0.5941  0.5451  2.3048
A-SAN 800 2172.7 12369  0.5783  0.6586 22772
A-SAN 900 2376.9 14104 05097  0.9007  2.3735

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

*Vrow: Total pore volume estimated at a relative pressure P/Py= 0.990.
“PMiero: 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 3. N,/77 K adsorption isotherms of A-SANs.
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Figure 4. Mesopore size distribution of A-SANs.
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Figure 5. (a) Cyclic voltammograms of A-SANs in potential range of -1.0 to 0 V at a scan rate of 20, (b ~ d) the cyclic voltammograms of

A-SANs (700, 800, 900) at 10, 20, 50, and 100 mV/s.

0.0 -

0.2 4

04 -

Voltage

-0.6 =

-0.8 -

Ll Ll Ll Ll T
V] 100 200 300 400 500 800 Too
Time / seconds

Figure 6. Charge-discharge curves of A-SANs with current density
of 0.5A/g in 6 M KOH as an electrolyte solution.

Table 2. Specific Gravimetric Capacitance of A-SANs
A-SAN 700 A-SAN 800 A-SAN 900
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Specific capacitance
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