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Abstract

In this review article, the necessity of carbon dioxide separation, and its
separation methods are introduced. Membrane technology is considered as
the best method in carbon dioxide separation. Among the membranes, SSZ-13,
Si-CHA, SAPO-34 and DD3R zeolite membranes have the best performance in
carbon dioxide separation. Meanwhile, the DD3R membrane is the best target for
future research, but the formation of non-zeolite pores causes a decrease in their
performance. The methods of carbonaceous components deposition and creating
coke, silane coupling agents, chemical vapor deposition, chemical liquid
deposition and dip-coating are the important methods for zeolite membrane
modification. The dip-coating is an effective method for a wide range of materials
in surface modification due to the simplicity of the process. Among the different
materials used for modification, polymers have performed well due to their
favorable processability. Among the polymers, poly dimethyl siloxane (PDMS)
has shown better performance in modification of zeolite layers, and has been able
to significantly increase the performance of DD3R zeolite membrane.
The important effective parameters in the modification process of the zeolite
membranes by dip-coating method include polymer glass transition temperature
(Tg), cross-linking property, type of solvent and dissolution temperature,
concentration of polymer solution, permeability and selectivity of the polymer
material over to the target gases. The study of these parameters shows that plastic
polymers such as cellulose acetate (CA), polycarbonate (PC) and thermoplastic
elastomer polyether block amide (PEBA) are effective polymers in the surface
modification of zeolite membranes with the aim of separating carbon dioxide.
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Figure 1. Necessity and types of separation methods of carbon dioxide[2].
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Figure 2. Types of zeolite synthesis methods[9].

1. Sonochemical Hydrothermal Method

2. Non-Zeolite Pore

3. Substrate
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Figure 3. Types of non-zeolite pores in zeolite membrane layer [12].

9y Ll oY mhaw Mol sla g ¥
sbad slaany jo (Jdssspd slooyi> 3525 oS (nl 4zl
Loty gl (i ol pls ol pibiclazl Lo i s
Gl Lol T 0, S 5 (2l slalid &Y Trhw Lo
lad &Y ol sl (g 95 g Sl (55908 9 Shes Gl
OO g0 sl it Slge 51 IS o 3 4S5 1 S92 (o5
Ao aalol jo ((F) JSCi) cwloas oolawl i) nf sloo o
5 ey slalsd AY ol P55l (o g 52
aiBloy plaS e dlwgan (s e lwo iz (03 S g0

.)5.‘»&54

S e Wl 185 e, sleeas sl jo salisee Jolge
3 S Lid sl sl (st &Y 50 0g2se | B B>
Sl iyl el YU sloo 4 5Ls o oS conl g Jolge
booyi> Gatolnl 3sb oo (Sl 83> o s )l
Slgs lade 5 (olrend olgo pale 4 GloS e I (S5 e
s aY ) 10 Sez g0 (sbo,ax b3lul s jiiw A ey ad,, S
oo i aslogzgasy 5l 6 S sl sly ols bLs,l ()] i
Pl gymia | s bulpd Gl ol Glals b (s e
ey Plas @y s Y o gl sbeo,as slnl B s S
widlire (Mol slo g, jloslaul b deo,as ol sl &0 50
S caledys 50,5 sgane |y (g3 2 sloo i Glgie

IVIols al33l 1, il sl

HE

£l

(il gy sldid LY rlow sl slagdg, b IS

Figure 4. Methods for surface modification of zeolite layer.
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Figure 5. Schematic of the surface modification process by chemical vapor deposition: one-side (right) and two-side (left)[20].
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2. Dip-Coating Method

1. Chemical Liquid Deposition
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Figure 6. A schematic of the three stages of the dip-coating method: (a) immersion, (b) dwelling and (c) withdrawal[30].
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Table 1. Polymer materials used in the modification of zeolite layer and their ability to increase the performance of zeolite membranes.

Selectivity Before

Selectivity After

Polymer Zeolite Layer Modification Modification
DD3R by Exter _ _
PDMS Method CO,/CH, = 0.77 CO,/CH, =294 [32]
DD3R by Tomita _ _
PDMS Method CO,/CH,=0.6 CO,/CH,=10.8 [32]
PDMS DD3R CO,/CH,4 = 5-10 CO,/CH,4 = 120-250 [34]
PDMS Y CO,/N, =0.93 CO,/N, > 1000 [33]
Silicon Type _ _
KE108 MFI Ethanol/Water = 51 Ethanol/Water = 125 [31]
S|I|(I:<0£ 4'gype MFI Ethanol/Water = 26 Ethanol/Water = 71 [31]

1. Functional Group

2. Solution-Diffiusion
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Figure 7. Effective parameters in the choice of polymer to modify the zeolite layer.
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Table 2. Polymer materials with the ability to modify the surface of the zeolite layer and their properties.

o To(0 senigo el P
Cellulose acetate 80 Acetone-Acetic Acid 25 Low
Polycarbonate 147 Chloroform Room Temperature Low
Polyether block amide 80 Ethanol-Water 80 Medium
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