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In order to utilize natural gas (NG), one of the clean energy sources in next-generation, as a fuel for vehicles, it is important
to store natural gas with high density. To store NG by adsorption (ANG) at room temperature and at relatively low pressure
(35~40 atm) is safe and economical compared with compressed NG and liquefied NG. However, so far no adsorbent is
reported to have adsorption capacity suitable for commercial applications. Nanoporous materials including metal-organic
frameworks can be potential adsorbents for ANG. In this review, physicochemical properties of adsorbents necessary for high
adsorption capacity are summarized. Wide surface area, large micropore volume, suitable pore size and high density are neces-
sary for high energy density. Moreover, low adsorption-desorption energy, rapid adsorption-desorption kinetics and high deliv-
ery are needed. Recently, various efforts have been reported to utilize nanoporous materials in ANG, and it is expected to
develop a nanoporous material suitable for ANG.

Keywords: Natural gas, storage, adsorption
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Table 1. The Reduction of Harmful Tailpipe Emissions when NG is
Used for Vehicles (Compared with the Utilization of Gasoling)[3]

5}%_/\

* air toxins such as benzene by up to 100%;

* smog-forming volatile organic compounds by 92% or more;

* sulphur dioxide by 83%;

* carbon monoxide by 40%;

* carbon dioxide by 25%;

* nitrogen oxide by 10%;

* particulate matter by well over 90% when compared to diesel.
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Figure 1. Percentage of volumetric energy density respect to the gasoline
for the different ways of storing naturd gedq3].

Table 2. Conditions and Properties of the Different ways for Methane
Storage[3]

Temperature Pressure Density Relative
(K) (MPa) (g/enn’) density
LNG 113 0.1 0.4 600
CNG 298 20 0.15 230
CNG 298 3.5 0.0234 36
ANG 298 3.5 0.13 200
Gas 298 0.1 0.0065 1
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Figure 4. Experimental volumetric methane adsorption capacity of a
zeolite, a microporous MCM-41, and several carbons at 500 psig and
298 K, versus gravimetric surface area (compiled from the literature)[4].
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Figure 5. Experimental volumetric methane adsorption capacity of a
zeolite, a microporous MCM-41 and several carbons a 500 psig and
298 K, versus volumetric surface area (compiled from the literature)[4].
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surface area (8) per volume and (b) per mass (M, IRMOFs, O,
molecular squares; A, CNTs; *, zedlites and MCM-41)[8].
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Figure 16. High-pressure methane sorption isotherms at various temperatures. () excess adsorption, (b) absolute adsorption[8].
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