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Abstract: This study is aimed to separate propylene and propane using membrane process instead of NCC(Naphtha
Cracking Center) Cs splitter. Membrane process is a low energy consumption and eco-friendly process while C; splitter re-
quires high energy consumption in petrochemical processes. In this study, high performance facilitated transport membrane
(FTM) is used for propylene/propane separation. FTM module was prepared on top of porous polyetherimide hollow fiber
using PVP/AgBF4/TCNQ. We developed simulation program predicting the membrane separation properties under operation
conditions. Separation properties of FTM module for propylene and propane were obtained from the simulation program
based on the pure gas permeation data. Based on these results, it is predicted that an one-stage membrane process provides
99.5% of propylene at permeate side from a binary gas mixture of 95/5 vol% CsHgs / vol% CsHg supplied as a feed gas.
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Fig. 1. Hollow fiber membrane module and housing pre-
pared at Airrane Co. Ltd..
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Fig. 2. Schematic diagram of olefin/paraffin separation apparatus.
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Table 1. Operating Conditions for Process Simulation

Variables Conditions Unit
Feed gas composition 95/5 V\?};{;)%?ﬁg/
Selectivity 44.17 -
Permeance 9.6 GPU
Operating temperature 25 °C
Feed pressure 5, 10, 15, 20 atm
Permeate pressure 1, 5, 10, 15 atm
Feed flow rate 14,000 Nm’/hr

vol% C;3Hg /

Target gas composition 99505 vol% CsHg

Table 2. Selectivity Dependence on the Stage-cut, Membrane
Area and Propylene Recovery of the Simulated Process
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10 0 0 0
30 0.75 240.3 79.0
50 0.84 287.4 88.4
70 0.88 315.1 92.0
90 0.90 335.8 93.8
150 0.92 378.7 96.3
200 0.93 402.8 97.2
400 0.94 456.9 98.5
p= —perm X [03116}1)67”m )
Vieed X [03[{6]&@(1
Area = Vi | Cotlo o (6)
P, (Pfeed[C:sHG]feed Pperm [CsHo]f )ave
Modules = zjlélrea 7
eff
A7 A, FE ST
AXEA Z274S Table 19 JERATE oA thA|
T4 NCC C; splitterd] AA 712 =249 Z=z23d
95%, T2 5%E AR O T FAo TR 2HUES
Uehd Zlojtt. 25°C £xolA FF ¢Ee dAHe R
5 atmol A 20 atmZ7hA] F7FA7] L B3R ¢E S 1, 5,
10, 15 atm® 7}83t] AA FF 14,000 Nm'/hr& A
Z3te] 95%°] ZRHAE 99.5% OJFOE FFH3E

mEgol A 24 @ A 5 3, 2014

ol
Aot
o
ofo
il

50
L

40
=
=
=
8 30l
@
I}
-
=E,
QO 20
2
0
I
o

® TV
0r A Pl
X PSf A
X

0 2 4 6 8 0 12 14
C:Hs permenace (GPU)

Fig. 3. Permeances and selectivities of FTM, PI, PSf mem-
brane modules for CsHg and C;Hs.
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Fig. 4. Effect of feed pressure on propylene concentration
and recovery at permeate side (1 atm) for propylene/pro-
pane separation process.
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Table 3. Stage-cut, Recovery and Membrane Area with
Permeate Pressure of Simulated Process at the feed pres-
sure of 20 atm

Pressure Stage-cut Propylene Membrarzle
(atm) recovery (%) area (m”)
5 0.79 82.8 1257.8
10 0.82 85.5 576.2
15 0.82 86.2 373.5
20 0.83 86.7 277.1

Table 4. Stage-cut, Recovery and Membrane Area with
Feed Side Pressure of Simulated Process at the permeate
pressure of 1 atm
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