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Preparation of NH2-MIL-88B(Fe)
2.0 mmol FeCl3.6H20 and 2.0 mml NH2-BDC were added to 42 ml DMF, stirred vigorously for 1 h at 25℃, and the mixture was transferred to a 100 ml Teflon-lined autoclave at 110 °C for 12 h. The product was centrifuged at 8000 rpm for five minutes to give a brown product, washed with DMF and EtOH, and vacuum dried at 70 °C for 12 h to obtain NH2-MIL-88B(Fe)[25].
Preparation of TiO2
TiO2 was prepared by a hydrothermal reaction. First, 0.5 ml IV was slowly dropped into 6 ml concentrated HCl and stirred at room temperature for 1 h. Then 15 ml of PVP (6 mg/ml) aqueous solution was slowly added with stirring, and after stirring for 2 h, 45 ml of ethylene glycol was mixed with the above solution and stirred for 2 h. The mixture was placed in a 100 ml Teflon-lined autoclave, kept at 160 °C for 12 h, after cooling to room temperature, washed several times with deionized water and EtOH, and dried at 60 °C for 12 h, the obtained yellow powder was placed in a porcelain boat and annealed at 550 °C for 2 h in a muffle furnace to remove the PVP residue to obtain TiO2.
Photocatalytic degradation
The photocatalytic activities of the PAN, NMTP-1, NMTP-2, NMTP-3, NMTP-4 and NMTP-5 ENMs was tested separately. First, 0.05 g of the photocatalytic composite membranes were weighed and immersed in 50 ml of aqueous TC solution, and then the system was placed in the dark for 1 hour to reach steady-state adsorption equilibrium. Then, a xenon lamp was switched on (power: 300 W, distance: 12 cm) and samples were taken every 20 min. The absorbance of TC at the maximum absorption wavelength was measured using a UV-Vis spectrophotometer to calculate the TC concentration, The Langmuir−Hinshelwood model (the pseudo-first-order rate equation) was used to illustrate the photodegradation kinetic behavior, shown as follows:

                                                         (1)
Among them, C (mg/L) and C0 (mg/L) represent the instantaneous concentration and adsorption equilibrium concentration of TC, respectively; t (min) represents the catalytic time; k (min-1) represents the apparent rate constant.
Oil-water separation
In this work, different surfactant-stabilized oil-in-water emulsions were prepared. The specific preparation method was follows: By mixing water and oil (n-hexane, n-heptane, toluene) in a volume ratio of 100:1 and adding 0.01g SDS, followed by mechanical stirring for 5 h. A surfactant-stabilized oil-in-water emulsions was successfully prepared. The resulting emulsions remained stable for 24 h. The n-heptane-in-water emulsion, the n-hexane-in-water emulsion and the toluene-in-water emulsion were successfully prepared.
In the separation experiment, a vacuum filtration device was used, and the emulsification and separation ability of the prepared NH2-MIL-88B(Fe)-TiO2/PAN ENMs was tested with the sample NMTP-4 ENMs. Wet with water before separation and pour the prepared emulsion directly on NMTP-4 ENMs. The flux and separation efficiency of the membrane are calculated by equations (2) and (3).

                                                          (2)
According to formula (2), J was the membrane flux (L·m−2·h−1); V was the fixed filtrate volume (L); A was the effective filtration membrane area (m2); T was the membrane filtration time (h).

                                                  (3)
In formula (3), R represented the membrane's oil retention rate; TOcf represents the oil content of the membrane feed; TOcp represents the remaining oil content of the membrane.
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