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In-situ Solvothermal Synthesis and Photocatalytic Performance of TiO,/Ti;C,T, Composites

ZHENG Huigi', CHEN Jin', ZHAO Yang', WANG Wendong®, LEI Xiping'
(1. College of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. School of Human Settlements and Civil Engineering, Xi'an Jiao tong University, Xi'an 710049, China)

Abstract: TiOy/Ti;C,T, composites were synthesized by a solvothermal method with Ti3C,T, as substrate and isopropanol (C;HgO)
as an inducer. The phase composition and microstructure of TiO,/Ti;C,T, were characterized by X-ray diffraction, scanning electron
microscopy, X-ray photoelectron spectroscopy and ultraviolet-visible diffuse reflectance spectroscopy. The results show that anatase
type TiO, is uniformly grown on the layered surface of Ti;C,T,, thus improving the electron transport performance of TiO,/Ti;C,T,
composites. The optimum photocatalytic performance of TiO,/Ti;C,T,-24 h can be obtained under the irradiation of 500 W mercury
lamp (365 nm UV light), and the degradation efficiency of methyl orange (MO) is 95% for 75 min, which is 67.7% greater than that
of pure TiO, photocatalyst.
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& TisA1C, KA i) A HF ¥ 77(40.0%) N &
VUSRI Bt rh g a4 b, 76 60 CXI TisAIC, 34T
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Table 1 Preparation parameters of TiO,/Ti;C,T, composites

Sample m(TizC,Ty)/g Reaction time/h
TiO,/TizC,T,-6 h (TT-6 h) 0.5 6
TiO,/Ti3C,T-12 h (TT-12 h) 0.5 12
TiO»/TizC,T,-24 h (TT-24 h) 0.5 24
TiOo/TizC,T,-36 h (TT-36 h) 0.5 36

1.2 SEHMRERMERENR

TiOy/TisCoT, A MR IV ALK TESFAIE
e PERE . AR LI A B 2 R X 2R
FT5H4> BT (XRD, Rigaku, Rix 2000 %), 494 5%
(SEM, FEI, Nova NanoSEM 450 &), 4] ILig
561 (UV-vis DRS, Agilent, Cary 5000 %)H1 X 52
e HLF e (XPS, Thermo Fisher Scientific, Escalab
250Xi ).,
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PR A B AT A . HLAk 22 TAE 35 (CHI 660E)
3 B 5 N 3E3E A | 1 PLS-SXE300 @ it 7F
KT R0 ST J A R R 6 AT SE56 . 40 7 4R okt B dl
PL Ag/AgCl NS, B Ak Rk AR IR
FTO(R B 22 A BRI, JIA 0.1 mol/L Na,SO,4
FEL A VAR

KA U-3010 2AMA] L 73 606 2 1 (U V-Vis) bt
MO 7E 500 W R T 254 (1 B A AT S fe AL Mo
o K 0.05 g [ TiOo/TisC, Ty EE A EHINA 50 mL

MO (10 mg/L)&+, ZEREF P+ 30 min. LA
MO AR, W FE T TiOo/ TisCoT, G HEAL
PERE . FEAHIRIFOEHRIS ARG AT, A MO &
FEHL 3 mL ¥, F SR Ah T RS 1 v N e
B AR

2 EREH®
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(004). 48.0° (200). 53.9° (105)F1 55.1° (211)kk 1
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Fig. 1 XRD npatterns of TiOy/Ti;C,T, (TT) prepared for
different reaction times
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Fig.2 SEM images of Ti3C,T,, TT-6 h, TT-12 h and TT-36 h
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Fig. 3 Elemental mapping images of TT-24 h composite
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Fig. 4 UV-Vis DRS patterns of TiO,/Ti;C,T, prepared for different reaction times
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