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POLLUTION & WASTE > CARBON CAPTURE & STORAGE

Membrane Separation Technology 1: Carbon Dioxide
Separatlon

’ Th\s study investigated the polymer membranes used in carbon dioxide (CO2) separation. S

@ " Carbon dioxide capture and storage (CCS) is a process of separating and collecting CO2 \

I emitted from large-scale CO2 sources, such as industrial plants, and storing it in the ground or;

I ocean. CCS is a CO2 reduction countermeasure. However, this process entails a high cost of 1

: CO2 separation and recovery. The polymer membrane separation method for CO2 separation !

1 and recovery is an alternative to CCS that has generated wide interest. This technology is baseé

! on fluorine-containing polyimide composed of 4,4'-hexafluoroisopropylidene diphthalic 1

: anhydride (6FDA) and 2,3,5,6-tetramethyl-1,4-phenylene diamine (TeMPD). 6FDA-TeMPD, which

1 is an imidazolium salt-based ionic liquid, has a higher CO2 permeability and separation

: performance than the other polyimides. The composite membranes are prepared using

| polyimide, zeolite, and ionic liquid. In general, a void is generated between the polymer

I material and the inorganic material because of interface defects. Consequently, this void

I weakens the gas separation performance. By contrast, this technology achieves a high CO2

I| separation performance by using the void caused by interface deficiencies as the fixed field fol
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\\ the ionic liquid.
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Benefits

Inclusion of CO2-affinity liquid in a polymer membrane is one of the methods for improving
CO2 separation performance. However, adding large amounts of liquid in a polymer is
generally difficult, and in many cases, the liquid leaks from the membrane. Even if large
amounts of the liquid is added, withstanding the high pressure in the membrane is challenging
because membrane strength decreases as liquid content increases. By contrast, in this
technology, interface defects are intentionally formed by including zeolite in the polyimide. In !
addition, this technology restrains the effects of nonvolatile ionic liquids with high CO2 af'fmitylI
The ionic liquids are kept in the voids with appropriate combination of polyimide, zeolite, and |
ionic liquid. As such, large amounts of ionic liquids and robust film strength can be possibly !
achieved. For example, 6FDA-TeMPD as the ionic liquid [BMIM] [Tf2N] and ZSM-5 as the zeolltq
can be combined. This combination can be used to improve the interface defects of the ]
\ composite membrane and prepare a strong CO2 separation membrane with ionic liquid over !/
\§O wt%.
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