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Preparation of floating visible-light photocatalyst Fe-N-TiO,/FP-CTS

and its application in degradation of dissolved diesel oil

Huang Jiayu Wang Xuejiang Bu Yunjie Zhang Jing Ma Rongrong Zhao Jianfu
(State Key Laboratory of Pollution Control and Resource Reuse, College of Environmental Science & Engineering,

Tongji University, Shanghai 200092, China)

Abstract Floating photocatalysts of iron-nitrogen codoped TiO, grafted on floating pearls ( Fe-N-TiO,/FP-
CTS) were prepared by sol-gel method. Floating pearls were modificated by chitosan. The photocatalysts were
characterized by X-ray diffraction( XRD ), UV-vis diffuse reflectance spectroscopy( UV-Vis), N, adsorption-de-
sorption ( BET) and scanning electron microscope (SEM). The results showed that by modifying chitosan in float-
ing pearls, Fe-N-TiO,/FP-CTS had higher BET surface area and porosity. Compared with N-TiO,/FP, Fe-N-
TiO,/FP and Fe-N-TiO,/FP-CTS exhibited that the absorption intensity of visible region increased obviously.
The enhanced dissolved diesel oil photodegradation rate of Fe-N-TiO,/FP-CTS can reach 61.7% after 4 hours
under the visible light irradiation, which was much better than Fe-N-TiO,/FP and N-TiO,/FP. The photocata-
lysts exhibited the best photocatalytic activity for dissolved diesel oil at initial pH of 5 and the emulsifier concen-
tration of 120 mg/L.

Key words floating; visible-light photocatalysis; co-doping; dissolved diesel oil
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XRD photograph of N-TiO,/FP and Fe-N-TiO,/FP
and Fe-N-TiO,/FP-CTS
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Fig. 2 UV-Vis spectra of TiO,/FP composite photocatalysts
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Table 1 Specific areas and pore parameters of

TiO,/FP composite photocatalysts

AL HERFR (m2/g) FLE (nm)  SALE (em’/g)
FP 1.969 11.249 0. 003
N-TiO,/FP 14. 040 12.951 0.051
Fe-N-TiO, /FP 20. 449 16. 429 0. 084
Fe-N-TiO,/FP-CTS 77.443 27.213 0.295

2.1.4 R ET RMES

N-Ti0,/FP, Fe-N-TiO,/FP #l Fe-N-Ti0,/FP-
CTS WL FHM BB R r niE 3 frm, ol LA,
N-Ti0,/FP Fil Fe-N-TiO,/FP } ¥} , 1 £k % i 9 5] 1
3 Ti0, , HAE 3R 2 T R 73 B, K A R T 5 e )
55 4 AL 7 78 4 B2 fi . T XS F Fe-N-TiO,/FP-CTS
MoRE, BEERR I BT /NP, 2 T M A S Y
ShAL, LA S8 i a4 okt Y be 2 TE AR, AU A TS )
(W B, 38 A ) T BN 20 43 B 22 M 5 40K Tio, Uk
2 i, 32 17 B 5 AT UL A AL R

(c) Fe-N-TiO,/FP-CTS
K3 JULAR TiO,/FP & & Se A A4 R i 31 4ifi v B2 1
Fig. 3 SEM images of TiO,/FP composite photocatalysts
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Fig. 4 Removal efficiency of dissolved diesel oil by

TiO,/FP composite photocatalysts
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