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Study on the Adsorption of Asphaltenes and Their Sub-Components by Mg-Al-
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Abstract: Mg-Al-LDH was synthesized by the constant pH co-precipitation method , and the micro-structure and composition of
the layered bimetallic hydroxides were characterized by X -ray diffraction (XRD), scanning electron microscopy (SEM), energy
dispersive spectroscopy (EDS) and BET. The results show that LDHs were successfully prepared with a layered structure, a high
degree of order, and mesopores. The toluene-n-heptane method was used to separate the asphaltenes in Tahe into heavy component
A, and light component A,.The elemental analysis indicates that A, had the highest polarity, followed by the Tahe asphaltenes and
A,.This paper further investigated the adsorption properties of Mg-Al-LDH for asphaltenes and their sub-components A, and A, in
Tahe and found that the adsorption equilibrium can be reached within 2~3 h. The experimental data fitted well with the pseudo-
second-order Kkinetics, and the adsorption isotherms followed the Langmuir model. The adsorption capacity of Mg-Al-LDH was
71.38,140.65 and 39.31 mg/g for asphaltenes in Tahe and their sub-components A, and A,, respectively.
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Fig.1 X-ray diffraction pattern of Mg-Al-LDH
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Table 1 XRD structural parameters of Mg-Al-LDH
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Fig.2 SEM image of Mg-Al-LDH
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Table 2 EDS analysis of Mg-Al-LDH

FE 5%/ % RT3/ %
¢) Mg Al ¢) Mg Al
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Table 3 Elemental analysis of T, and its subcomponents
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Fig.3 Fitting curve of Langmuir model(a) and Freundlich

model(b)
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Table 5 Fitting adsorption data of Mg-Al-LDH by Langmuir and Freundlich models
.. Langmuir £ A Freundlich 4% #
e gn/(mgeg ') K. /(L-mg ") R? 1/n K:/(mg.g ") R?
Ta 71.38 0.018 0.997 0.592 3.12 0.982
Ay 140.65 0.006 0.999 0.800 1.25 0.983
A, 39.31 0.007 0.996 0.575 0.95 0.947
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Table 6 Adsorption kinetic fitting parameters

o ‘ ] - RN
i Co/tmeeL. ™) k/(min ') R’ k,/(gemg 'smin~") R?
Ty 180 0.385 0.958 0.007 0.999
A, 180 0.337 0.843 0.017 0.999
A, 180 0.392 0.913 0.006 0.997
& X Wk
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