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Preparation and Photocatalytic Properties of MIL-101/P25 Composites
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(School of Chemical Engineering, Hefei University of Technology, Anhui Key Laboratory of Controllable Chemical
Reaction&Material Chemical Engineering, Hefei 230009, China)

Abstract: Via hydrothermal method, MIL-101 was loaded on to the pretreated P25 to obtain MIL-101/P25
composites that were structurally characterized using X-ray diffraction (XRD), fourier transform infrared
spectroscopy (FTIR), N, adsorption-desorption (BET), thermogravimetry (TG), field emission transmission electron
microscopy (FETEM) and photoluminescence (PL), meanwhile, the stability of MIL-101 and the composites was
investigated, and the synergistic effect induced by compounding was quantitatively evaluated by the proposed
synergistic factor. The results show that MIL-101 has sheet-like morphology, and a portion of it combined with
P25. After compounding, the stability of MIL-101 is promoted. Compounding can bring the synergistic effect at
the appropriate ratio, and when the molar ratio of Cr(NOs);+9H,0 to P25 is 1:1, the composite exhibits the highest
activity for the visible light photocatalytic degradation of rhodamine B, and the synergistic factor is 1.64. The

composite also exhibits high photocatalytic activity for the degradation of colorless organic pollutant salicylic acid.
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Fig.5

(a) First-order kinetics for the RhB photocatalytic degradation by MIL-101, P25 and MIL-101/P25(1:1); (b)First-order kinetics

for the RhB photocatalytic degradation under blank (with irradiation but without photocatalyst) or by MIL-101/P25 composites
with the different ratios; (c) First-order kinetics for the RhB photocatalytic degradation by MIL-101/P25(1:1) with or without
irradiation; (d) First-order kinetics for the salicylic acid photocatalytic degradation by MIL-101, P25 and MIL-101/P25(1:1);

Dependence of absorbance of (€) RhB aqueous solution and (f) salicylic acid aqueous solution on photocatalytic degradation time

Table 2 Photocatalytic degradation kinetic values for RhB (or salicylic acid)

% 2 RhB(BUKHER)NELRBERE S FE

Organic pollutants Sample Koy I 07! tin/ h Synergistic Factor
P25 0.087 7.94 /
MIL-101 0.119 5.83 /
MIL-101/P25(1:2) 0.099 7.01 0.84
RhB MIL-101/P25(2:3) 0.128 5.42 1.08
MIL-101/P25(1:1) 0.194 3.57 1.64
MIL-101/P25(3:2) 0.132 5.26 1.11
MIL-101/P25(2:1) 0.062 11.2 0.52
P25 0.109 6.36 /
Salicylic acid MIL-101 0.094 7.37 /
MIL-101/P25(1:1) 0.185 3.74 1.96
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Fig.6  Mechanism diagram of the RhB photodegradation
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