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ABSTRACT The polyacrylonitrile (PAN)-based activated carbon fibers (ACFs) containing copper metal
were electrolytically prepared in introducing the antibacterial activity into ACFs. The antibacteria activity
was investigated by dilution test against Staphylococcus aureus (S. aureus; gram positive and virulence)
and Klebsiella pnemoniae (K. pnumoniae; gram negative and avirulence). The micropore and textural
properties of the ACFs containing copper metal were characterized by BET, t-plot, and H-K methods. The
ACFs showed slight decreases in BET' s specific surface area, micropore volume, and tatal pore volume as
copper metal increased. However, the antibacterial activities of the ACFs were strongly increased against S.
aureus as well as K. pnumoniae, which could be attributed to the presence of copper metal in CW/ACFs
systems.
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Table 1. Characteristics of the Activated Carbon

Fibers Used

characterigtics

spedific surface aea (n.g*") 2121

total pore volume (n.g%) 1.216

micropore volume (n?.g*) 1.145

average porediameter () 127

weght (gm?) 45+ 5
thickness (mm) 03

Table 2. Composition and Operating Conditions of
Cu Electroplating Bath

» Cuso, 10gL*
compoasition H,90, 0L L™
2-3 pH 30
conditions temperature 25+ 1
current density 70 A.m?
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Bacterial seed

L Incubation at 37 for 12h

Bacterial solution (1 mL)

L Incubation at 37 for 12h

Diluted bacterial solution(100 mL)

Bacterial solution (100 mL) + Cu/ACF (0.4 g)

L Incubation at 37 for 18h

Measuring the number of the bacteria

Figure 1. Schematic diagram of the dilution antibacterial
test.
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Cu plate (+)

Oxidation Reduction Oxidation

Figure 2. Schematic principle of Cu electroplating method on
activated carbon fibers.
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Figure 3. Cu quantification of the Cu-plated activated carbon
fibers measured by AAS.
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Figure 7. Adsorption isotherms of N, at 77 K on the Cu-
plated activated carbon fibers in the logarithmic pressure
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Figure 8. BET's specific surface areas of the Cu-plated

activated carbon fibers.
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Figure 9. Differentia pore volumes of the Cu-plated ac-

tivated carbon fibers,

Table 3. Textural Properties of the Electrolytically
Cu-plated Activated Carbon Fibers

sredved Cu2 Cul0 Cu40

totd porevolume (cm®.g"). 122 100 089 054
micropore volume (cm’.g").  1.16 091 081 047

fraction of micropore (%) [e7 91 91 87
average pore diameter (3 12.7 1.7 16 120
BET’ s congtant: C 42 349 352 356

neat heat of adsorption (kj.mol*  3.74 376 377 3718

P 62.38
v (@) lnk) 2d - 0.64

0
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Table 4. Results of the Antibacterial Tests against S.
aureus and K. pnemoniae (after 18 h)

Saureus  decresserae K. pnemoniae  decresserate
(I= 1.6x 10°) (%) (I = 1.4x 10°) (%)
asredved 4.9 10° 4.8 10° -
Cu-2 1.5¢ 10° 99.73 1.4x 10" 99.71
Cu-10 <10 99.99 0.5x 10* 99.98
Cu-40 <10 99.99 <10 99.99

(neat heat of adsorption)
BET C

round-knee

Figure 6 round-knee BET C

BET C

. Table 4

(1.6x 10°) 18
49x 10° 30

Cu-2, Cu-10, Cu-40
2 9%
, , Cu-40
2 99.99%

Saphylococcus aureus Klebsiella pnemoniae

. Figure 10
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