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Carbon-Modified TiO, Visible Light Photocatalyst Prepared Using
Phenolic Resin as Carbon Source
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Abstract: A carbon-modified titanium dioxide photocatalyst, PF/TiO,, was prepared by calcining self-prepared phenolic resin (PF) and TiO,
in N, atmosphere. The as-prepared PF/TiO, samples were characterized by X-ray diffraction, scanning electron microscopy, X-ray photo-
electron spectroscopy (XPS), and UV-Vis diffuse reflectance spectroscopy. PF/TiO; has similar crystal phase and morphology to raw TiO,
and has significant absorption in the visible region. The XPS observed the presence of C,, C-OH(C-O-C), and C=0(COO) species, which
confirms that there is graphite carbonaceous matter on the surface of PF/TiO,. During the calcination, the phenolic resin on the surface of
PF/TiO; has been carbonized. The photocatalytic performance of PF/TiO, under visible light was evaluated by the degradation of methyl
orange. The photocatalytic activity of PF/TiO; is greatly higher than that of bare TiO,. The PF dosage for preparing PF/TiO, with the highest
visible light photocatalytic activity is 2%, corresponding to a carbonaceous matter content of 1.33% in PF/TiOs..
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HEBEAT I I, % H AugerScan 3.21 %1 F 3 4T $i 4 A 341
1.3 EAeFIFEEIEMN
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Fig. 1. XRD patterns of different wPF/TiO, samples. (1) TiO,; (2)
2% PF/TiO,; (3) 6% PF/TiO,.
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Fig. 2. SEM images of different wPF/TiO, samples. (a) TiO; (b) 2% PF/TiO,.
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Fig. 3. TG curves of different wPF/TiO, samples. (a) TiOy; (b) 2% PF/TiO,; (c) 4% PF/TiO,; (d) 6% PF/TiO,.
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Fig. 4. XPS spectra of TiO, (1) and 2% PF/TiO, (2) samples.

L, 854 BEAR RAEATAIL B . X Ui W AT LAY 3= 22 LA
SR B DA R I A N B S R K B TR AE THO, 2R T
H T B oK WL 2% 1) Ti 2p 45 & e i A B 1290, th R W 22 5
C-Tif5 "5, # LLIA Kk PE X TiO, I stk I AR S8 C
JTCE M KB, 4 320 °C £ N, A 40 R HE,
PF/TiO, ' 1) PF Rt /K A T J i 28 1) C etk TiO, 52
EW. Mo U, &K PRITIOL FE 52 B B C ik
PE TiO, fi 4k 7).
2.3 PF/TIiO, Y44k 7 By AT L Fe 1 1L 5T 1%

5 A AR WPF/TiO, #F i I DRS Dt % . W L&
i, PRITIO, St i A4 71 76 T L6 X 38 A7 B S5 R W o,
HLBEAG PF 52 350, S 46 77 7E AT I DX sk (Wl
WERE . BTk, AR SCHE LT PRITIOL A it i W] L
G T

16w, T P25
——TiO,
i 2% PFITIO,
2 % 6% PF/TIO,

Absorbance
o
[00)

o
~

T ———.e,
e,

0.0+
U ST ST SN [N ST S T TN N T ST ST SO (NN T T S SN N ST SN SN S (N SO T ST Y
200 300 400 500 600 700 800
Wavelength (nm)
5 PFI/TiO, KB DRS UV-Vis i&
Fig. 5. DRS UV-Vis spectra of different wPF/TiO, samples.
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Fig. 6. Adsorption (a) and visible-light photocatalytic degradation (b) of MO over different wPF/TiO, samples. Reaction conditions: [MO] = 20
mg/L, [PF/TiO,] =1 g/L, 2> 420 nm.
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