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2 o E ApoMEs dikA el oJste] 3 JfEE FAvkA Aol TNB (titanium n-butoxide) -84
< FFAIA ACHTIO, 35vE Alzsitt. G4t Al oJste] 9 715717F S7H thad &)
FAE TiO0] 543l Ao A Tk TNB7F TiO,2 W= A2 §31= ACF/TIO, 33
Az Fds] Fash a49dS ERlEith. W 5% A5, BET vIEWAH A4 53
Y= A e ol Sl whet e o|ikstE| g stk |43 A e UEhi It dbA
2ol eJaff F4E ACF/TIO, Aol tigh XA 34 Wtz Re], dihs AEehA] &2 FT9} 0.05, 0.1 M
g€ FT1, FT29] 3714 Al&e] 739, 783 369 Fas ohfelAle] 243 Yehlisler, 0.5
M A2 FT39] 7% offetA|sl Tt o] 7 7HA] @7de] vebstth. SEM Azz 8, M4z &7]4d
I} Fof] BT TR IAE SRHEES E3xUF A dES & dlen, o3 A
28] aske] S54S Aslar gtk EDX Aol s, mE A|ge] AdEZL C Tig 09 7=
7} 88 EAZ 98 I JEte-S Bo 3 ok viA 9o E MB (methylene blue)e] A|A &
& 273, MB §% 3o STl FaAet Tio Fret ds] axtel] g + 7+
A B9l Az A9 4 ok

Abstract: We have studied a method for the preparation of ACF/TiO, composites involving the penetration
of titanium n-butoxide (TNB) solution into activated carbon fiber. It was focused on the characterization of
TiO, formed in prorous carbon was which increased with surface functional groups by hydrochloric acid
treatment. The conversion of TNB to TiO, for the acid treatment effect must be important for the preparation
of ACF/TiO, composites. From the characterization of surface properties, both the BET surface area and the
total pore volume decreased as the distribution of TiO, on the activated carbon fiber surfaces after acid treatments.
The changes in XRD pattern showed the typical anatase type on ACF/TiO, composite for the sample named
FT, FT1 and FT2 treated with 0.05, 0.1 and 0.5 M, respectively. However, XRD pattern of FT3 treated with
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0.5M showed mixed amatase-rutile structure. According to the results of SEM micrographs, the titanium complexe

particles were irregularly distributed around carbon. And some large clusters were found when an amount of acid
treatment increased. The EDX results of ACF/TiO, composites showed the presence of C, O and P with strong

Ti peaks. Finally, the excellent photocatalytic activity of the ACF/TiO, composites between relative concentration
(c/c,) of MB (methylene blue) and UV irradiation time could be attributed to the both effects between photocatalysis

of the formation of titania complexes and adsorptivity of the activated carbon fiber.

Key words: Activated carbon fiber, TNB, BET, XRD, SEM, EDX, Photocatalytic activity
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Table 1. Number of Surface Species (meg/g) Obtained from Boehm Titration

Functional Group (meg/g)

Sample
Carboxylic Lactonic Phenolic Acidic Basic
FT 1.12 1.85 1.14 4.11 2.37
FT1 1.21 2.26 1.11 4.58 2.64
FT2 1.24 2.18 1.19 4.61 2.54
FT3 1.29 2.35 1.17 4.81 2.36

Powdered Activated Carbon Fiber

1 !
HCI Treatment |*=| Non, 0.05, 0.1 and 0.5 M |
1 !
Titanium n-butoxide |+=| _stirring (ca. 5h, 70) |
1 !
Heat Treatment 4—
1 !
ACF/TiO, composite
1 !
Analysis

Fig. 1. Preparation procedure of ACF/TiO, composite.
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Table 2. Preparation Conditions and Nomenclatures of ACF/TiO, Composites Prepared by Treatment of Ti Source to Activated
Carbon Fiber Modified with Different HCI Concentration Ratios

Carbon Source Ti Source HCI Ratios (M) Nomenclatures
Non FT
Activated Carbon Fiber Titanium n-butoxide 0.05 FT1
(ACF) (TNB) 0.1 FT2
0.5 FT3
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Table 3. Textural Properties of Pristine Materials and ACF/TiO, Composites

Parameter
Samples SgeT Micropore Volume Internal Surface Average Pore
(m*/g) (cm’/g) Area (m?/g) Diameter (A)
Raw TiO, 125.0 - 87 -
Raw Activated Carbon Fiber 1989 0.443 1645 17.56
FT 987 0.338 794 15.53
FT1 976 0.327 775 15.12
F12 908 0.312 697 15.01
F13 870 0.302 674 15.02
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Fig. 2. XRD patterns of ACF/TiO, composite prepared with activated carbon fiber modified by hydrochloric acid : (a) FT,

(b) FT1, (c) FT2 and (d) FT3.
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Fig. 2. Continued.
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(d)

Fig. 3. SEM micrographs of ACF/TiO, composite prepared with activated carbon fiber modified by hydrochloric acid; (a)
FT (x3000), (b) FT1 (x3000), (c) FT2 (x3000) and (d) FT3 (x3000).
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Table 4. EDX Elemental Microanalysis of ACF/TiO,
Composites Prepared by Treatment of Ti Source to
Activated Carbon Fiber Modified with Different
HCI Concentration Ratios

Samples C (%) Ti (%) O (%) P (%)
FT 68.8 18.1 12.9 0.18
FT1 63.8 18.3 17.5 0.24
FT2 61.0 20.8 18.0 0.34
FT3 60.9 22.1 16.9 0.16
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Fig. 4. UV/VIS spectra of MB concentration against the ACF/TiO, composite prepared with activated carbon fiber modified
by hydrochloric acid; (a) FT, (b) FT1, (¢) FT2 and (d) FT3.
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