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Mixed-Gas Separation
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Abstract: Variance lithium content MOF-5 (xLi-MOF-5, x=0, 1, 3, 5) were prepared by using solvothermal
method. Lithium cation can be incorporated with MOF-5 during its crystallization process. The experiment
demonstrated that lithium incorporation have significantly led different structure and surface chemistry in MOF-5.
Different xLi-MOF-5 can reduce framework interpenetration level dissimilarly and lead material with substantially
different adsorption separation properties. The 3Li-MOF-5 shows the highest CO, capacity (5.47 mmol-g™) and the
best selectivity on 40% CO,/60% CH, mixed gas.
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Fig.1 Non-interpenetration and double interpenetration structure in MOF synthesis
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Wb RETEIR G W P NA 0.015 mmol LiNO;(HP
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Table 1 Porosity, structural interpenetration and adsorption selectivity for xLi-MOF-5

Surface area / (m?-g™) H-K method

Ratio of interpenetrate Gas Adsorption /

structure (mmol-g™) *
Samples SCO,/CH, *
Pore volume  Pore width /
BET Langmuir R, R, CO, CH,
(em?-g™) nm
OLi 792 788 0.308 1414 0.84 0.95 4.65 1.51 3.79
1Li 901 884 0.351 0.933 0.42 0.93 4.78 1.29 4.04
3Li 1 046 1 055 0.405 1.033 0.23 0.92 5.47 1.46 4.34
SLi 1 060 1 065 0.413 0.93 0.22 0.67 4.67 1.62 3.53

* Gas adsorption measured at 0 °C and pressure up to 106 kPa

" Selectivity on binary mixture gas composited with 40% CO, and 60% CH, at 106 kPa
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Fig.2 PXRD patterns for simulated MOF-5 and

xLi-MOF-5 series after solvent removal
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