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Abstract — In this study, the activated carbon fiber (ACF), on which Ag had been introduced by an electroplating technique,

was used to remove NO. Surface properties of the ACF were determined by X-ray diffraction (XRD) and scanning electron
microscope (SEM). Nadsorption isotherms at 77 K were investigated by BET-pfmt methods to characterize specific sur-

face areas and pore volumes, and NO removal efficiency was confirmed by gas chromatographic technique. As experimental
results, Ag content on the ACF increased with plating time. However, adsorption properties such as BET specific surface area
and total pore volume were somewhat decreased in the presence of silver. NO removal efficiency of all Ag-ACF was higher than th
with untreated ACF and increased with Ag content. However, decrease in the extent of NO removal was shown in the excessively

plated ACF, which might be associated with the blocking of micropores in the carbon; therefore, an optimal Ag conterihexists in
presence of initially-well-developed micropores to lead increase in efficient NO removal ability of the ACF.
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Table 1. Characteristics of the activated carbon fiber used

Characteristics

Precursor Polyacrylonitrile (PAN)
Type Fabric

Specific surface area {ng™?) 2,121
Total pore volume (fg™) 1.216
Micropore volume (fig™) 1.145
Average pore diameter (A) 12.7
Weight (g-m?) 4545
Thickness (mm) 0.3

Table 2. Composition and operating conditions of Ag electroplating bath

- AgNO, 10gI*
Composition
H,SO, 20 ml-I*
pH 3.0
Conditions Temperature 281 °C
Current density 70 A-RA
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Fig. 1. Schematic principle of Ag electroplating method.
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Table 3. Silver quantification of the electrolytically Ag-plated activated
carbon fiber measured by AAS

Sample As-received Ag-2 Ag-5 Ag-10

1.315

Ag quantification on carbon (g/g) - 0.41 0.93
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Fig. 2. X-ray diffraction patterns of Ag-plated activated carbon fiber as
a function of plating time.
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Fig. 3. SEM images of Ag-plated activated carbon fiber as a function of

plating time.
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Fig. 4. Adsorption isotherms of N at 77 K on the electrolytically Ag-plated
activated carbon fiber as a function of plating time.
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1200 Table 4. Physico-chemical constants applied in calculations for adsorbate-
—m— as-received adsorbent system
—a— Ag-2 i
~ Ag-s Parameter Carbon Nitrogen
% 900 - v— Ag-10 (adsorbent) (adsorbate)
g o Diameter §, nm) 0.340 0.300
E -~ Polarizability ¢, cn) 1.02x10% 1.46x10%
2 600 A Magnetic susceptibilityy, cnt) 13.50x10%° 2.00x10%°
4 R _ N . Surface density (N, molecules/@m  3.845x16° 6.707x16%
2 = Molecular mass (m, g/mol) 24 28.01
g
2 300 du a . a " .
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Fig. 6. Differential pore volume of the electrolytically Ag-plated acti-
vated carbon fiber as a function of plating time.
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Table 5. Textural properties of electrolytically Ag-plated activated carbon
fiber
9, + d10 _ 9, _ d19 ©) ved
+5, D3 él.:é.? |j) 5,+5, IZI3 +3, Dg as-received Ag-2 Ag-5 Ag-10
35 A= 3Rd-— 9DL“2 0 BET surface area (g ) 2121 1500 895 642
Micropore volume (crhg™) 1.145 0.733 0.436 0.309
A= 3mca,x;, @ Total pore volume (cfg™) 1.216 0.758 0.444 0.312
! 2 Fraction of micropore (%) 94 97 98 99
5 Average pore diameter (A) 12.7 12.8 12.7 12.9
A, = dme a0y (5) BET constant & 342 153 174 218
%*;}‘(‘2 Net heat of adsorption (kJ-mdP  3.74 322 330 345
1 2
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Fig. 7. NO removal efficiency on the electrolytically Ag-plated activated
carbon fiber as a function of plating time (reaction temp.: 506C).
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