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Abstract — In this paper, the Cr(VI) adsorption behaviors of activated carbons (ACs) treated by various ozone treat-
ment conditions were studied. The surface properties of the ACs studied were determined by pH, acid-base, and F1-IR
measurements. N, adsorption isotherm characteristics at 77K were confirmed by BET equation, Boer’s #-plot method,
and Horvath-Kawazoe’s slit pore model. Also, the total Cr adsorption amount onto the ACs was measured by ICP-AES.
As aresult, the ozone treatment led to an increase of oxygen-containing polar functional groups and total acidity as well.
Meanwhile, the specific surface areas or micropore volumes were slightly decreased after the ozone treatment due to the
micropore filling or blocking. Nevertheless, the total Cr adsorption of ACs was increased with increasing of the ozone
treatment time, attributed to the good interaction between Cr ions and polar functional groups on the ACs.
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Table 1. The characteristics of activated carbons used in this work

Properties Activated Carbons
Total moisture (%) >5

Ash (%) >4
Hardness (%) <95

Bulk density (g/cm®) 0.45~0.50
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Table 2. pH and acid-base values of the activated carbons studied

Specimens H Acid value Base value
P P (megq/g) (meg/g)
As-received 7.84+0.3 110 210
0-10 ACs 7.42+0.3 140 190
0-30 ACs 6.79+0.3 250 120
0-60 ACs 6.03£0.3 380 70
0-60 ACs
c—=0
3 - -
5 OoH CaY 0-30 ACs
g 0-10 ACs
= W oo g, et
as-received
T

& T ) T T T T
4000 3500 3000 2500 2000 15:2)0 1000 500
-1
Wavenumber (cm™)

Fig. 1. FT-IR spectra of the activated carbons studied as a function
of ozone treatment time.
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Fig. 2. N,/77K adsorption isotherms of the activated carbons
studied as a function of ozone treatment time.
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Fig. 3. t-plot of the activated carbons studied as a function of ozone
treatment time.
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Fig. 4. Cumulative pore size distributions of the activated carbons
studied as a function of ozone treatment time.
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Table 3. Microstructure properties of the activated carbons studied
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Fig. 5. Adsorption behaviors of Cr onto the activated carbons
studied as a function of ozone treatment time.
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