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Abstract : The objective of this paper is to compare the surface features of two kinds of activated carbon
fiber (ACF) treated with potassium and the variation of their properties by phosphoric acid pre-treatment. X-
ray diffraction (XRD) patterns indicate that activated carbon fiber containing potassium species show better
performance for metal and metal salts by pre-treatment with phosphoric acid. In order to present the causes
of the differences in surface properties and specific surface area after the samples were treated with phosphoric
acid, pore structure and surface morphology were investigated by adsorption analysis and SEM. For the chemical
composition microanalysis for potassium loading of the activated carbon fibers pre-treated with phosphoric acid,
samples were analyzed by EDX. Finally, the type and quality of oxygen groups were determined from the
method proposed by Boehm.
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Table 1. Nomenclatures of K-activated carbon fiber pre-
treated with phosphoric acid

Sample Nomenclature
0.05 M H;PO,+Activated Carbon Fiber  PAgos-ACF
0.1 M H;PO,+Activated Carbon Fiber PAy-ACF

0.05 M H;PO,+Activated Carbon Fiber
+0.1 KOH

0.1 M H;PO4+Activated Carbon Fiber
+0.1 KOH

0.05 M H;PO,+Activated Carbon Fiber
+0.1 KCI

0.1 M H;PO,+Activated Carbon Fiber
+0.1 KCl

KOH-PA5-ACF

KOH-PA,;-ACF

KCl-PAggs-ACF

KCI-PAo,-ACF
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Table 2. Comparison of physical parameters of K-activated carbon fiber pre-treated with phosphoric acid

Parameter
Sample SgeT Micropore Volume External Surface Area Average Pore Diameter

(m/g) (mL/g) (m/g) A
PA¢05-ACF 1650 0.645 854.2 16.45
PAy1-ACF 1532 0.642 756.3 16.34
KOH-PA 4s-ACF 1245 0.632 634.8 15.86
KOH-PA, ;-ACF 1265 0.631 624.6 15.65
KCI-PAgs-ACF 1364 0.626 734.5 15.73
KCI-PAy-ACF 1245 0.625 654.7 15.21
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Fig. 1. XRD patterns for PA-ACF series; (a) KOH-PAg¢s-ACF, (b) KOH-PA |-ACF, (¢) KCI-PA(¢s-ACF and (d) KCI-PA, -ACF.
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Fig. 2. SEM images obtained from PA-ACF series; (a) PA,s-ACF, (b) PA, -ACF. (¢) KOH-PA :-ACF. (d) KOH-PA, ;-ACF,
(e) KCI-PA(s-ACF and () KCI-PA ,-ACF.
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Fig. 3. EDX elemental micro-analysis spectra obtained from PA-ACF series; (a) PAgos-ACE, (b) PAy-ACE, (¢) KOH-PAos-
ACF, (d) KOH-PA -ACF, (e) KCI-PAjs-ACEF and (f) KCI-PA,-ACF.

Table 3. EDX elemental microanalysis of K-activated Table 4. Number of surface species (meq/g) obtained from
carbon fiber pre-treated with phosphoric acid boehm titration
Sample O P Cl K Functional Group (meg/g)
— Sample - -
PA0s-ACF 62.46 37.54 Carboxylic Lactonic Phenolic Acidic Basic
PAy-ACF 5752 4248 PA 0s-ACE 0.24 026 023 073 036
KOH-PAGs-ACF  49.77 14.77 125 3493 PAy-ACF 0.49 037 037 123 03l
KOH-PA(ps-ACE 0.82 6.1 53 122 028
KOH-PA,-ACF  44.06 15.60 1.42 21 ;
H-PAo. ‘ 38 KOH-PAy-ACEF 0.50 6.5 48 118 036
KCI-PA ¢s-ACF 37.02 8.43 25.01 29.54 KCI-PAgos-ACF 1.22 54 44 11.02 020
KCI-PAg,-ACF 30.62 10.53 27.07 31.77 KCI-PA( ;-ACF 0.86 53 4.0 10.16 0.21
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