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Development of High Pressure Membrane-Based Associated Gas

Separation System for DME Synthesis
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Abstract >> The objective of this study is to develop a gas pro-treatment system for DME synthesis, wherein this
system separates CO, from Flaring gas as Membrane, in order to save raw material (CHs) cost of DME.

In this study, hollow fiber membrane is developed, which is able to separate high-pressure gas, supported by
polysulfone and coated with amorphous fluorinated polymer. Throughout the evaluation of the membrane’s separation

characteristics, the membrane is applied to this system. The membrane is designed by 2 stages for over 90% removal
rate of CO, and over 90% recovery rate of CHs. The bench scale of pro-treatment system is developed as 25 Nm'/hr.

Key words : Gas Separation(7}2~5-2]), Membrane(-2] 2}, Polysulfone(Z2]<3£), t)H € o €] 2(DME), Flaring
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Table 1 Composition of Flaring Gas (A typical gas-field)

Gas ((r:;:;‘;/(;)s ition Russia Nigeria | Colombia | Argentina

CH, 81.8 80 43 48
C,Hs 6.8 7 7 24
C;Hg 7.5 5.3 9 1
CsHio 1 32 6 1.1

N, 1.9 2 7 1.5
CO, 1 2.5 28 46
Total 100 100 100 100

Table 2 Composition of Sample Flaring Gas

Sample Flarigg Gas i Product Gas (DME Feed)
Component 0(1:1111()) (;f;)l)on (Hydrocarbon Section)
CHa4 85.7
CoHs 5.5
G;H8 2.2 Recovery rate : > 90%
C4Hio 1.2
CsHiz 0.4
CO, 4.7 < 1%
N> 0.3
H,S 28ppm < 3ppm
Total 100
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Fig. 1 Structure of amorphous fluorinated polymer
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Fig. 2 Hollow fiber membranes by coating solution's concentration
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Table 3 Gas permeability of membrane by coating solution's
concentration (Feed Pressure : 0.5 MPa)

Concentration of] Gas permeability Selectivity
Dope solution | N, (ccm) 0, (GPU) a(02/Ny)
26wt% 5.11 23.5 4.6
30wt% 1.51 10.3 6.8
32wt% 3.67 8.8 2.4
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coating solution (Using 0.4/0.2mm Nozzle) O.D. : 286um, 1.D. :
125/m

Table 4 Gas permeability of membrane by nozzle size (Feed

Pressure : 0.5 MPa)
Gas permeability Selectivity
Nozzle Size
N2 (GPU) 0, (GPU) a(02/Nyp)
0.6/0.2mm 1.51 10.3 6.8
0.4/0.2mm 1.19 8.0 6.7

Table 5 High-Pressure Testing (N2) of membrane by nozzle
size

Nozzle Size
Data
0.6/0.2mm 0.4/0.2mm

Selectivity
4 (COINY) 29.26 334
10 bar 1.66 1.32
Gas 15 bar 1.58 1.31
permeability | 20 bar 1.61 1.30
GPU) 155 bar 1.56 129
30 bar 1.55 1.27
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Fig. 4 The effect of stage cut on retentate CH4 concent-
ration (1-stage)

100
W 0.5Mpa
I 920 A 0.7Mpa
I8 ‘ ® 0.9Mpa
& + 1.2V
§ 80 S -2Mpa
£ «
w 70
Pl
5 'S
8 6o
o
<
T L
5 50
40
0.1 0.2 0.3 04 05 0.6
Stage cut

Fig. 6 The effect of stage cut on CH4 recovery efficiency
(1-stage)
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Fig. 5 The effect of stage cut on retentate CO concent-
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Fig. 8 The effect of stage cut on retentate CO, concentration
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Fig. 10 The effect of stage cut on retentate CO> concent-
ration of High-Pressure Membrane (1-stage)
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Fig. 9 The effect of stage cut on retentate CH4 concentration
of High-Pressure Membrane (1-stage)
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Fig. 11 The effect of stage cut on CH4 recovery efficiency
of High-Pressure Membrane (1-stage)
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Fig. 12 The effect of stage cut on retentate CHs concentration
of High-Pressure Membrane (2-stage)
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