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Title: Facile Preparation of Hierarchically Porous MOFs
Material for CO2/CH4 Separation
Abstract:

The absorption and separation of CO> has always been an important research topic,
especially in the separation of CO, from various gaseous fuels in industrial
production. In this study, we used the high specific surface area, high stability and
high designability of metal organic framework (MOFs) materials to separate CO>
from CO2/CH4 mixture. As a single MOFs material has only microporgus structure,
the diffusion velocity of gas molecules is limited, resulting in“low separation
efficiency. Therefore, hierarchically porous MOFs (HP-MOFs) ‘material was used for
separation and purification. However, the existing method of preparing HP-MOFs is
time-consuming and laborious, so we creatively proposed the method of heat-induced
self-assembly (HISA), which reduced the material preparation process from the
traditional 40 hours to less than 10 minutes,.greatly reducing the preparation time of
HP-MOFs material. During the preparation process, we observed the morphology of
the hierarchically porous MOFs “prepared by adding different amounts of water,
different amounts of sodium bicarbonate catalyst, and different temperatures to the
inverse microemulsion system by scanning electron microscopy (SEM). The optimal
parameters for the preparation of materials were obtained, and HP-MOFs were
prepared by HISA method according to these parameters. By using transmission
electron~microscope, we observed the morphology of hierarchical pores. By X-ray
diffraction phase analysis (XRD), the Cu-MOFs crystal was determined. Through
nitrogen adsorption test, we determined that the hierarchically porous structure with
microporous, mesoporous and macroporous was obtained. After gas adsorption test,
we confirmed that the MOFs material can efficiently and rapidly separate CH4 and
CO2 gases, and the preparation mechanism is revealed. This research not only
theoretically determines a new method for preparing hierarchically porous MOFs, but

also provides a theoretical basis for future industrial production.
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a 0.000 h 00 e
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B 8. (a) Il Cus(BTC)2(H20)s FF b U TN F it i 2k (b) 2404l Cus(BTC)2(H20)s
FEEAFRILE R (0 Z24FL Cus(BTC)a(H20)s F i il FL A = 43 i

R 1R PRATIE IS BT B PR AT AR R LA BE . sk 1, 151
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£ 1. Cus(BTC)A(H20)s £ i L &5 W Hi s

SSA(m2 gl) Pore V0Iume(cm3 g'l) Dhmicro Drmeso Dmacro

a b b c d d d (nm) (nm) (nm)
SBET Smicro Sext Vtotal Vmicro Vmeso Vmacro

669 603 48 0.5876 0.2455 0.2788  0.0643 0.51 25 70

i FIBET 5L M LR AR (Sper). M Ft-plot )y it 5 R 2 AL AR (Smicro) o STEAH
Xt 3 (PIPo) SN0.97 F I 5E B SRR (Vo) o M5 FH BIHAE Y TH R LA LAAFT (Vimicro)
A FUEF (Vimeso)o
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