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Abstract — In this study, the activated carbons (ACs) containing copper metal were prepared by electroless copper plating
technique, in order to remove NO. The surface and structural properties of the ACs were determined by FT-IR and scanning
electron microscope (SEM), respectively/N K adsorption isotherm characteristics, including the specific surface area and
pore volume, were investigated by BET, D-R plot, H-K, and BJH methods. And NO removal efficiency was confirmed by gas
chromatographic technique. The copper content on ACs increased as the plating time increased. However, a slightly gradual
decrease of adsorption properties, such as BET's specific surface area and total pore volume, was observed in ACs in the pres-
ence of copper metal. NO removal efficiency of all Cu-ACs was higher than that of untreated ACs, and increased with the cop-
per content on ACs. These results indicated that copper metal on Cu-ACs strongly accelerated catalytic reduction of NO on Cu-
ACs surfaces, though it caused the decrease of the adsorption properties of original ACs.
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Table 1. Composition and operating conditions of electroless Cu plating

bath
» CuSQ: EDTA Na,:HCHO 1.0:2.50:1.31
Composition o
Distilled water 980 ml
- pH 120
Conditions Temperature 4091°C

sistast ®4r ®6s 20031 128
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Fig. 1. Cu quantification of the electrolessly Cu-plated activated ce

bons measured by AAS.
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Fig. 2. FT-IR results of the electrolessly Cu-plated activated carbons.
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Table 2. Chemical composition of electrolessly Cu-plated activated carbons

o Zgekine] NO AA 797
Cu-40
Cu-15
Cu-5
Cu metal
Cu(OH),
1 T T T
930 932 934 936 938 940
Binding energy (eV)

Fig. 3. Copper subpeaks in Cy, XPS spectra as a function of the pla
ing time.

7hge] wet 7 gk B SkEl e, wEb Cu-40iM 7FE S gt

91 0.138% 0.0612 YERIITE o] ZHE SJollA] 3st ue} 22o] Cu

Sample Qs (%) Cis (%) Cup, (%) O44/Cs Cly, [Cis
as-received 9.6 89.8 - 0.107 -
Cu-5 10.7 85.6 2.9 0.125 0.034
Cu-15 11.0 84.4 4.2 0.130 0.049
Cu-40 11.6 83.6 5.1 0.138 0.061
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Fig. 4. SEM images of the electrolessly Cu-plated activated carbon sur-

faces.
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Fig. 5. Adsorption isotherms of N at 77 K on the electrolessly Cu-
plated activated carbons.
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Fig. 6. D-R plots for N, at 77 K on the electrolessly Cu-plated ac
vated carbons.
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Table 3. Textural properties of the electrolessly Cu-plated activated

carbons
as-received Cu-5 Cu-15 Cu-40
Specific surface area fng™?) 1,162 1,123 954 861
Total pore volum@(cnt-g™) 0.484 0.460 0.398 0.357
Micropore volum® (cnt-g™%) 0.450 0.437 0.376 0.343
Micropore volume fraction (%) 93.8 94.3 94.5 96.1
Mesopore volunfe(cnt-g ) 0.034 0.023 0.022 0.014
Mesopore volume fraction (%) 7.0 5.0 55 4.0
Micro-/Mesopore ratio 13.2 19.0 171 245
Average pore radidgA) 8.33 801 839 829
BET's constant: C 948 945 940 932
Neat heat of adsorptibtkj-mol™)  4.403 4.401 4397 4.392
molar Volume of liquid N

245" molar Volume of gaseous,N
°From D-R PIOtV io1a) ags* 0.001547
“Total pore volumeMicro volume
d2 x Vtotal
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Fig. 10. Outlet concentration of N as a function of plating time.
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