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Abstract

The surface properties and adsorption rates of activated carbon modified with acid and base were compared.
The distribution ratio of C and C-H on the surface of activated carbon were decreased by modification with
acid and base, but the distribution ratio of C-O, C=0, and O=C-O were increased. Base modification damaged
the surface of activated carbon more than acid modification, it caused the effect of 6 percent increments of
surface area. Adsorption rate model was more suitable to second order equation than first order equation.

Adsorption rate was controlled by adsorption in pore better than in surface.
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Fig. 1. TGA thermogram of activated carbons; (O) virgin

activated carbon, (A) activated carbon modified

with nitric acid, () activated carbon modified
with sodium hydroxide.
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Fig. 2. XPS spectra for elemental analysis of ACS,
ACS-AN and ACS-BN activated carbon.
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Fig. 3. Deconvolution of Cls peak area into each func-
tional groups.
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Table 1. Functional group compositions obtained from the deconvolution of Cls peak

Functional groups(%)

Sample
C or C-H C-0 C=0 0=C-0 Others
ACS 76.41 12.03 2.94 454 5.05
ACS-AN 66.80 15.86 11.60 5.73 -
ACS-BN 67.29 14.91 9.64 5.39 2.75

AR os 4o Be Aoz ety oA
MAEAR B9 AR d7)d o) S ¥9
2ol 49U AL ¢ 4 Ytk F FHlo
AAA Yoz ACS-BN B4gte] vlEHA o]
ACS$} ACS-BN &gt Bla) oF 6% A% A44d
AL Lee 5] BET H|EH A vwo Mz g
& Ao,

©° o rlo

¢

b 2l 48 A xgzm Sgulol A9A 9

& AE YEALE 2Pt o s v

A % EHG] e ArE AFAFA 2ok

g AeF FREENY BHe FAEEE o

2} ol F24EFl sl AL 13402 viehy
)

%= ki (9.~ q,) (1)
A7A, k& fA} 17 S5 A4, g8 FHAT
9] F2, g, & BYERFOIG 4 () =0
0m0% t=t, =gyl 2% A8 AL

d 4 27 Lot
ln(‘]e _qt) :ln qe _klt (2)

714, toll th&f In(g,—q,) & EASE, kS 7

& 5 A
E g2 §84249 Fde thew go] f4} 2
A £%2 ez g@ste oY
dq
5 =kle e ©

(b) ACS-AN

(¢) ACS-BN

Fig. 4. SEM photographs of the surface of activated car-
bons; (a) virgin activated carbon, (b) activated car-
bon modified with nitric acid, and (c) activated
carbon modified with sodium hydroxide.
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Fig. 5. Adsorption capacity-time profiles of benzene
vapor on ACS, ACS-AN and ACS-BN acti-
vated carbon.

Table 2. Comparison of kinetic parameters and correlation factors of the adsorption rate equations for benzene vapor

on modified activated carbons

Ist order 2nd order Intraparticle
Samples " BY7)
kl’ S 7'2 k2, mg[ -S 7‘2 kp, mg/gs 7'2
ACS 8.869x107 0.322 7.931x10™ 0.779 0.032 0.806
ACS-AN 8.818x10™ 0.324 9.326x10™ 0.775 0.028 0.581
ACS-BN 8.026x10™ 0.351 6.696x10" 0.794 0.034 0.705
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