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Abstract: Carboxylated magnetic microsphere Fe,0,-COOH was firstly synthesized by solvothermal method. MIL-
101(Cr) functionalized magnetic composite Fe,0,-COOH@MIL-101(Cr) was obtained next by one-pot method. Phos-
photungstic acid was finally grafted on the Fe;0,-COOH@MIL-101(Cr) by ultrasonic impregnation method to obtain
HPW@Fe,0,-COOH@MIL-101(Cr). Its composition and morphology were characterized by Fourier transform infra-
red spectrum (FT-IR), X-ray diffraction (XRD), X-ray photoelectron spectrometer (XPS), Vibrating sample magne-
tometer (VSM), transmission electron microscopy (TEM) and scanning electron microscopy (SEM). It was used as
catalyst with hydrogen peroxide as oxidant to catalyze the oxidation of n-octane simulated oil sample with dibenzo-
thiophene as sulfur source. The effects of ultrasonic reaction time, oxidant dosage, reaction temperature, dosage of
the phase transfer agent and the catalyst amount on the desulfurization rate were investigated by using single factor
method. The presumed mechanism was discussed. The results showed that the optimized catalytic degradation rate

reached when the reaction time was at 60 °C, 5 mins, Ny 0/ns of 4, usage amount of the phase transfer agent CTAB at

0.2%(w/w), with the catalyst amount of 8 g+L™". The catalytic degradation rate reached 73.15%. After used for 5
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times, the catalytic degradation rate decreased by 7.8%, indicating that the material has good catalytic desulfuriza-

tion performance and can be reused. Primary mechanism study showed that the active center for the catalytic desul-
furization might be the heteropoly acid anion of the HPW@Fe,0,- COOH@MIL - 101(Cr), in which the Fe,0, -
COOH@MIL-101(Cr) may act as a supporter and cooperative absorbent.

Keywords: heteropoly acid; MOFs functionalized; magnetic composite material; oxidative desulfurization; phase transfer agent
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Fig.1 Synthesis of HPW@Fe,0,-COOH@MIL-101(Cr)
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Fig.4 (a) TEM, (b) SEM images and (c) EDX spectrum of HPW@Fe,0,-COOH@MIL-101(Cr)
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Fig.5 XPS survey spectrum of HPW@Fe,0,-COOH@MIL-101(Cr) (a), and the corresponding high-resolution spectra of

(b) Ols, (c) Cls, (d) Fe2p, (e) Cr2p and (f) W4/
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Fig.6 VSM curves of (a) HPW@Fe,0,-COOH@MIL-101
(Cr) and (b) Fe;0,-COOH
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Fig.8 Effect of the usage amount of the H,0, oxidant
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Table 1 Comparison of different catalytic oxidation desulfurization methods and catalysts

Catalyst Desulfurization method Reaction time Desulfurization rate / % Reference
Hexagonal mesoporous silicate-incorporated Mechanical stirring and
2h 99.2 [26]
with HPW composites condensation reflux
Batch photocatalytic oxidative
Magnetic CuO-Fe;0, 60 min 97 [27]
desulfurization
Fe,0,/Poly(styrene-co-acrylic acid) Mechanical stirring 2h 74 [28]
Acetic acid Ultrasonic desulfurization 30 min 87 [29]
Amine-functionalized Zn(Il)-based MOF Ultrasonic desulfurization 15 min 98 [30]
Na,,|WZn4(H,0),(ZnW,0,,),]-46H,0 Mechanical stirring 4h 70 [31]
Ultrasound assisted enzymatic
Horseradish peroxidase desulfurization (Biological 90 min 66.24 [32]
desulfurization)
Ultrasound-assisted oxidative
Commercial ferrate(V) ) 29.5 min 91 [33]
desulfurization
Amino mesoporous magnetic supported
Biological desulfurization 3 days 75 [34]
Rhodococcuserythropolis
HPW@Fe,0,-COOH@MIL-101(Cr) Ultrasonic desulfurization 5 min 73.15 This work
Fe,0,-COOH@MIL-101(Cr) Ultrasonic desulfurization 5 min 1.02 This work
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Fig.13  FTIR of (a) fresh prepared and (b) reused, and (c¢) SEM of reused HPW@Fe,0,-COOH@MIL-101(Cr)
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