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Synthesis of Magnetic UiO-66 Composites for the Adsorption
of Nitro Phenol Organic Molecules in Water

YANG Qing-Xiang REN Shuang-Shuang ZHAO Qian-Qian CHEN Zhi-Jun™
(Mechanical and Electrical Engineering Institute, ZhengzhouUniversity of Light Industry, Zhengzhou 450002, China)

Abstract: Magnetic porous composites of Fe;0,@8i0,-PSS@Ui0-66 were prepared by hydrothermal method. The
microstructure and morphology was characterized by X-ray diffraction (XRD), transmission electron microscopy
(TEM), scanning electron microscope (SEM), infrared (IR), thermogravimetric analysis (TG), vibrating sample
magnetometer (VSM) and N, adsorption-desorption. The results show that magnetic UiO-66 composites are a core
shell structure with spherical Fe;0, as core and cubic MOF as shell. The composites show good superparamagnetism.
The adsorption performance of 2-nitroresorcinolon Fe;0,@5i0,-PSS@Ui0-66 was further studied. And the effects
of contact time, adsorbent dose and initial 2-nitroresorcinol concentration on the adsorption process were
explored. The results show that the maximum adsorption capacity is 161.36 mg-g™ in following experimental
conditions: contact time is 120 min, adsorbent dose is 5 mg, initial 2-nitroresorcinol concentration is 400 mg-L™.
In addition, the higher adsorption efficiency of 2-nitroresorcinol on magnetic UiO-66 composites may be due to

the electrostatic interaction and -7 interaction of phenyl ring between UiO-66 and 2-nitroresorcinol.
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Table 1 Surface area and pore volumes of Fe;0,@SiO,-PSS@UiO-66

Sample BET surfuce area / (m*-g") Pore volume / (cm®+g™)
Ui0-661 891 0.47
Fe;0,@Si0, 61 0.10
Fe;0,@Si0,-PSS@Ui0-66 116 0.21
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Table 2 Comparison of the adsorption capacity (mg-g™) of phenols with other adsorbents
Adsorbents Phenols Adsorption capacity / (mg-g™) Reference
Nano zeolite P-Nitrophenol 156.7 [17]
Ui0-66-NH, P-Nitrophenol 44.96 [18]
Amino-MIL-53(Al) P-Nitrophenol 297.85 [19]
Fe;0,@TpBD Bisphenol A 160.6 [20]
MIL-53(Al)-F127 Bisphenol A 465 [21]
Fe;0,@S10,-PSS@Ui0-66 2-Nitroresorcinol 161.36 Present work
(a) Pseudo-first-order model (b) Pseudo-second-order model
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(a) pseudo-first-order model; (b) pseudo-second-order model
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Fig.14  Fitting the adsorption kinetics curve of 2-nitroresorcinol onFe;0,@Si0,-PSS@Ui0-66
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Table 3 Fitting results of adsorption Kinetics for 2-nitroresorcinolon Fe;0,@SiO,-PSS@UiO-66

Kinetic parameter

Pseudo-first-order kinetic

Pseudo-second-order kinetic

R? 0.943 0 0.999 3
Geep | (mg-g™) 161.36 161.36
Geca | (mg-g™) 30.62 125.00
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Table 4 Fitting results of Langmuir model and Freundlich model
Langmuir model Freundlich model
q/ (mg-g™) b/ (L-mg™) R? Ki/ (mg-g™) n R?
232.5 0.004 0.98 1.60 2.12 0.97
S 52
3.04 (a) Langmuir model (b) Freundilich model
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(a) Langmuir model; (b) Freundlich model
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Fig.15  Adsorption isotherm of 2-nitroresorcinol on Fe;0,@Si0,-PSS@Ui0O-66
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