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Abstract

In this study, phenol-based activated carbons (ACs) were fluorinated at various fluorine partial pressures (0.01 ~0.03 MPa)
and the Cr*" ion adsorption of fluorinated ACs was investigated. According to BET and XPS results, the specific surface
area and total pore volume of fluorinated ACs increased by 24.7 and 55.8%, respectively, and fluorine functional groups were
introduced to AC surface. The most optimized condition of cr® ion adsorption was confirmed at the fluorine partial pressure
of 0.02 MPa. And also the removal efficiency of Cr®" ion was up to 98% at 300 mg/L of the initial concentration, and these
results showed an approximately three-fold increase compared to that of using untreated ACs. Furthermore, the Cr* ion ad-
sorption of fluorinated ACs was completed in less than 30 min in contrast with untreated ACs, which was expected to be
an increase of the affinity between Cr®* ions and ACs surfaces by fluorination.
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Table 1. XPS Surface Elemental Analysis Parameters for Untreated and
Fluorinated Activated Carbon

Elemental content (atomic percent)

Sample Cls ols s O/C (%) F/IC (%)
P-AC 92.50 7.50 - 8.11 -
F1-AC 92.67 7.29 0.04 7.86 0.043
F2-AC 91.88 7.35 0.77 7.99 0.84
F3-AC 91.16 7.71 1.13 8.46 1.24
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Figure 1. XPS wide scan spectra of (a) P-AC, (b) F1-AC, (c¢) F2-AC,
and (d) F3-AC.
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Table 2. Cls Peak Parameters of Untreated and Fluorinated Activated Carbon

Concentration (%)

Component Peak position (eV)
P P ( P-AC F1-AC F2-AC F3-AC
C(1) C-C (sz) 284.5 92.5 92.7 91.9 91.2
C(2) C-0 285.8 6.6 6.4 6.4 6.6
C(3) C=0 287.2 0.9 0.9 0.9 1.1
C4) Semi-covalent C-F 288.8 0.03 0.5 0.7
C(5) Covalent C-F 290.4 0.01 0.2 0.4
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Figure 2. Deconvolution of the core level Cls spectra of (a) P-AC (b) F1-AC, (c¢) F2-AC, and (d) F3-AC.
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Figure 3. Nitrogen adsorption isotherms at 77 K for untreated and
fluorinated ACs.
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Figure 4. DFT pore size distribution of untreated and fluorinated ACs.
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Table 3. Textural Properties of Untreated and Fluorinated Activated Carbon

BET-specific surface area Total pore volume

t-plot Micropore volume

Mesopore volume Mesopore V/

Sample (m? o) (cc/e) (cc/g) (co/e) Total( ()}/?)(;re \"
P-AC 1875 0.80 0.72 0.08 10
F1-AC 2036 0.94 0.74 0.20 21
F2-AC 2338 1.27 0.97 0.30 24
F3-AC 2286 0.97 0.75 0.22 23
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Figure 5. Cr ion removal efficiency of untreated and fluorinated ACs at various initial concentrations (a) 100 mg/L, (b) 300 mg/L, (c) 500 mg/L,

and (d) 1000 mg/L.
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Figure 6. Cr ion removal efficiency of (a) P-AC and (b) F2-AC at
various initial concentrations.
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at various initial concentrations.
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