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Activation of Carbon Aerogel Spheres:
Physical Activation and Chemical Activation
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Abstract: Carbon aerogel spheres were activated by carbon dioxide ( CO,) and potassium hydroxide
(KOH) , respectively. The electrodes of supercapacitor were made from the products before and after ac-
tivation. To understand the activation mechanism, the pore structure and electrochemical performance of
these products were investigated. The results showed that both CO, and KOH activation could improved
the pore structure and electrochemical performance, the highest BET surface area of active products could
reach 1 320 m”/g and the capacitance were increased by three times, respectively. Furthermore the re-
sults also showed that the activation mechanisms of CO, and KOH were different. The mesopores of car-
bon aerogel spheres were kept after CO,activation. Such mesopores acted as the fast channel of electrons
to enhance mass transfer rate. The micropores of carbon aerogel spheres were increased significantly after
KOH activation, which enhanced the active surface area to improve the electrochemical performance.
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Fig. 1  Surface morphology of the CA spheres after activation
(a) KOH activated sample; (b) CO, activated sample
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Fig. 2 SEM images of the CA spheres after activation
(a) KOH activated sample; (b) CO, activated sample
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Fig. 3 N, adsorption-desorption isotherms of the CA

spheres before and after activation
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Table 1 Pore structure changes of the CA spheres

before and after activation
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Fig. 4 Pore size distributions of the CA spheres before

and after activation

MR BT AR, it CO, 750 CLAT Gk
B, SRR R LA R REL, Him A, ARF
AR, HENAEEE T, CO, Hirk AN,
IR T o S 45, BB AR AL IR
A BB ALER R A T 5B o AR IE AL XA R
P CGE AN o SR 2436 i B2 35 51 900 °C L
L, APBH AL L LAY TR AR G O
XU, A YIS R e, CO, Sk
JRVEARSEIEAT , AR RAWIEINAE, IR SR A
LB FR L e R R fL. TR AR
CO, &b A T I B IR LA F 1 P8
2.3 EUXTEBALFE R R

FLEF T, AR CO, I KOH X i < Bk
IR A TR A HL R A — R, (EJRI 0] DLsE
BHFLEEHE , LB TE AR i i FR AL 2= P B AR
FEEI . T AT 09 5 O M TR AE: it 4 i 1 %
M, SRAMETR 7R, TEMR L 5238 LA ik

M T AR R A PERE o

K5 ST AL TR 5 BE sk i bl ) B it e
R, BB RTAL, AigJE CO, il fLid 2t KOH i
e, TEARER B SRR B2 IR L E LR, RITE
{NEAS WSy AL as by R iU RIER W EEAE S g
S, PRSI IETRAT AR EOR A (C) ¥
PREIAFIREEE M P (AN 6 FrzR) , de al AR
IHAEREARIN 3 A, 1K 247 ¥/go ditbnl L, LA
AUAT DA AR B ORI FL A5 1, A TR
FHBH LA~ TR RE -

1.2
—— Original
—+—CO,7750
—+—KOH-1h ;’A :
0.8 £
2
~ 04
0.0 1
160 180 100 120 140

t/s

FS  IGAHT G A BE IR b i Py i 7 Je i e P 4
Fig. 5 Constant current charge/discharge curves of the

electrodes made from the CA spheres before and after activation
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Fig. 6  Specific capacitance of the electrodes made from

the CA spheres before and after activation
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Fig. 7 Voltammetry characteristics of the electrodes made

from the CA spheres before and after activation
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Fig. 8 Nyquist plots of the electrodes made from the CA

spheres before and after activation
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