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Preparation and properties of antibacterial activated carbon fiber
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Abstract The study on the adsorption, the surface properties and the antibacterial effects of the metal-treated pitch based
activated carbon fibers was carried out. From the adsorption studies on the series of metal-treated activated carbon fiber, the
specific surface areas of the metal treated activated carbon fiber obtained from BET equation were in the range of
113.2~1574 m*/g for the Ag-ACFs. And that of Cu treated ACF are distributed to 688 2~887.8 m’/g. And, the specific
surface areas of the Ni-treated pitch based ACFs were in the range of 692.6~ 8952m/g From the o -method, 0.06~1.1
cm’/g of the micropore volumes were obtained from Ag-ACFs. And, 0.1~0.2 cm’/g and 0.2~0.6 cm”/g of the micropore
volumes were obtained from Cu and Ni-ACFs, respectively. And, from the SEM morphology results, it was observed that
the surface of activated carbon fiber are partially blocked and coated by metal after the treatment. Finally, from the
antibacterial effects of metal-treated activated carbon fiber against E. coli, the areas of antibacterial effect become larger
with the increase in mole ratio of metal treated. And, from the antibacterial effects using Shake flask method against E.
coli, the percentage of the effects was 92.5~100 % and the antibacterial effect was increased with the increase in mole
concentration of metal treated.
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Table 1
Characteristics of the starting activated carbon fiber
SBE’T Spegiﬁc pore volume  Average pore radius Volataile matter ~ Ash content ~ Carbon content
(m'/g)  (cm’/g) (A) (%) (%) (%)
Non-treated ACF 2051 0.21 26.3 2.240 0.250 95.69
Table 2
Comparison of metal salt contents for metal-ACFs after drying
Sample Metal salt contents (%) Sample Metal salt contents (%) Sample 7Me§a1 salt contents (%)
Ag,,-ACF 1.24 Cuyo-ACF 1.23 Niy,-ACF  1.18
Ag,;-ACF 1.73 Cu,,-ACF 1.22 Niy,-ACF 122
Ag,s-ACF 2.54 Cu,,-ACF 1.38 Ni,,-ACF  1.68
Ag,,-ACF 3.05 Cu,5-ACF 1.75 Nip-ACF  1.69
Cu,-ACF 2.03 Nig-ACF  1.82
Ni,,ACF 243
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Table 3
Comparison of SBET for Metal-ACFs

Sue
('l
Ni,-ACF 8989
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Ni,-ACF  792.1
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( sz/g) Sample (m'E o)
Ag,-ACE 1585  Cupe-ACF 8962
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Ag,-ACF 3334  Cu,,ACF 7721
Ag,-ACF 1362  CuyACF 785.1
Cuys-ACF 6982
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(o)

Fig. 1. SEM morphology of typical metal-treated activated car-

bon fibers (a) Agy,-ACF (x2500), (b) Ag,;-ACF (x2000), (c)

Cuy-ACF  (x1500), (d) Cug,-ACF (x2000) (e) Ni, -ACF
(x2000) and (f) Ni, ;-ACF (x2500).
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Fig. 4. Antibacterial properties of typical metal-treated acti-
vated carbon fibers (a) Ag,,-ACF, (b) Agys-ACF, (¢) Cugg-
ACE (d) Cuy,-ACF, (e) Ni,,-ACF and (f) Ni,s-ACFE.
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