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Abstract: In this work, the coal tar pitch-based activated carbons (ACs) were prepared by KOH activation for electrode
materials of supercapacitor. The effects of activation temperature on electrochemical performance of the ACs were inves-
tigated with cyclic voltammogram (CV) measurement. The textural and morphological properties of the ACs were mea-
sured by adsorption isotherms and field emission scanning electron microscope (FE-SEM) analyses, respectively. The
experimental results indicated that the specific capacitance of the ACs increased with developing the micropore volume
by activation temperature. As a result the specific capacitance of the ACs increased, owing to the development of micro

pore volume of the ACs.
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Figure 1. Raman spectra of the activated carbons as a function of
activation temperature.
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Figure 2. N/77 K adsorption isotherms of the activated carbons as
a function of activation temperature.

Table 1. Porous Structure Parameters of the ACs

Voviro! Votal
AC-6 1615  0.70 063  0.085 1.76 88
AC-7 2940  1.39 1.03 0.37 1.88 74
AC-8 2835 1.41 0.95 0.46 1.98 67
AC-9 3555 1.82 0.97 085  2.04 53

b . d e
Samples  Sggr” Vtotal Mriere”  Veso Dy’

“Specific surface area determined from the BET method(m%/g).
*Total pore volume(cm®/g): Vi, (P/Py=0.095) x 0.001547.
‘Micorpore volume(cm*/g): Viow— Viteso-

“Mesopore volume(cm?*/g): BJH equations.

“Average pore diameter(nm): 0.2 X Sppr/Vigs

Micropore volume ratio(%): Vaiero! Viotal-
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Figure 3. XRD curves of the activated carbons as a function of acti-
vation temperature.
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Figure 4. FE-SEM micrographs of the activated carbon: (a) AC-6;
(b) AC-7; (c) AC-8; (d) AC-9.

CV 24, KOH 43} 2 =25 W3l A A 23 SAekA
9 7|grzol W 2718kt EAdWstE st Figure
5= GHEAE AT 313 6 M KOHE Asf|d= A3t
of AYF7F -1.05H 0Ve] HAoA FAEE 10mVAsE
ST cHAFAGFA(CV)E Yehd Aot} Figure 5
ol & &= o] BAJekre] CVEAS EDLCE 549 4
W FEHE UERATE AR, AC-62 A ARolA &
A A} o] st ghHE] o] FojR)A] gfof WA o]
2k VS eIt B3 AC-72] CVEAl2] HF o]
7FE He Ao® YEPS AC-87F AC-9= B3 ghe B
A=, ol BETA%Z £ o St Ag= o] Fo] A
A S AC-62 #A|23F AC-7, 8, 9 F AC-72] A7 EH
o] 71 =} AC-8F AC-9= A7) FH2] z}o]7) ZA|
237] W el CVAR Wgt Afo|7t A YT ReE
et

Figure 6 ZAEALE AFo 7 ARl -1.05%E 0V
e Yol AFUE 05 A/g] #o 7 & - A HAES

AC-T .~

ACO

Jd o PP

Current density (A/g)

40 -08 -06 -04  -02 0.0
Voltage (mV)

Figure 5. CV curves of the activated carbons at a scan rate of
10 mV/s in 6 M KOH electrolyte.

>

AN Atoltt, T - W FAdo] A dAETE =

< ASAE 548 YeEITL dEA 1o

hH3] o] FoRA] 4 AC-62 =

2l AHAHE Aso] Hole AL IRIT & ULk &

3 AC-99] Ztolle S715 %] B AFSHAA 4 &

S AES B Ao wop F - W Aol oA

Aoz F At Hole AL I F 2
KOHZ &3} Agld EAdebio] =78 FF(specific

capacitance)s the 4] (1) ARS8l 315921 ©]E Figure

7el e AT

Ixt

Coree = Xm M

A71M = WA AR, 2 BRAARE me AS5FA, 283
]

A8 B8 AT T8 vhed] nEAZ I v|gekR] &
= AL & 4 9i9Ed EDLCY 3w EAL ulA)y)
0.0
AC-T
0.2
= 044 /) O\
© P/ W
& .06 | // AC-9"
3 2V '
1.0

0 150 300 450 600 750
Time (s)
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Figure 7. Specific capacitance of the activated carbons.
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