o 2 8| Q1 (Membrane Journal)
Vol. 28 No. 6 December, 2018, 432-443 Print ISSN: 1226-0088

Online ISSN: 2288-7253
DOI: https://doi.org/10.14579/MEMBRANE_JOURNAL 201828 6,432

Fgrd-nd s AT g2 f

o

ok,

=]
p LN

Fedigtn AuAFGsr)etdd duA Ry, *57t987|ed T8 CCPeEATE
2018 12¢ 289 A%, 2018 12€ 319 474, 2018 12€ 31 Ae)

Prediction of Propylene/Propane Separation Behavior of Na-type Faujasite Zeolite Membrane

by Using Gravimetric Adsorption
Juyeon Hwang, Hae-Hyun Min, You-In Park®, Jong-San Chang®, Yong-Ki Park®, Churl-Hee Cho, and Moon-Hee Han'

Department of Energy Science and Technology, Graduate School of Energy Science and Technology (GEST),
Chungnam National University, 99 Daehak-ro, Yuseong-gu, Daejeon 34134, Republic of Korea
*Center for Convergent Chemical Process, National Research Council of Science & Technology, 141 Gajeong-ro,
Yuseong-gu, Daejeon 34114, Republic of Korea
(Received December 28, 2018, Revised December 31, 2018, Accepted December 31, 2018)

2 o B AFoX= Nag Faujasite AZeho|E BElute] 2 hdd/z 29l B A%FS o=351] ﬂo}o:] A &elo|E
13X Ao =g 9 22l dd7]A o it FEAFER AT dEsta sk ﬂlia}OIE 13X Y] Z=gs
2 Z2HR00l g FaFAF2 AFe Z}*él‘i—%iéﬁé?ﬂg(MSB)g o] g3l 323, 343, 363 Ko 259} 0.02-1 baro] 4= ©
ﬂMH 0.1 bar¥ Z7P\1 71HA %X*EME}. 11 A, 25T VTS Z2gd 9 masele] FaEe 7aakelom,
ZIA/z 2 0le] &3 MUT= Zr)slgn) =3 i 2 2Ty} 2718 whak z_a,_ma&} i_gl_iﬂou 2:}./\}_7:“%1_- =75}
oY g2 A& rr}\}}z, ZEZHR/ZZH QI St **@.Et 323 KollA 0.97530.% anvw MR & 54 %611 =
uko] Eapbd F%‘E% A9, Naf‘% Faujasite A2t E Eg9he] @ 7|4 T3 543 vlwsidch 1 Zéj Al
A zel A4 ERAY = 25 323 KolA HUghS 2 AE 2lst9h E}EW 2 AT F%4 249
&g EEjuty z2ga/za<l EEAs oq]zo] %‘FM*OIU% S b 7akst Ei%ﬂil/féiiﬂﬂ —Erﬂ% A
olE R ZYAsdSel 482 + IS T AA

:&}mﬁm:&ﬁm

tio |o

Abstract: In this study, propylene/propane separation behavior of Na-type faujasite zeolite membranes is predicted by
observing gravimetric adsorptions of propylene and propane on zeolite 13X. The gravimetric adsorptions were measured by
using a magnetic suspension balance (MSB) at temperatures of 323, 343, 363 K and a pressure range of 0.02-1 bar. The
pressure was increased at 0.1 bar intervals. As adsorption temperature increased, adsorptions of propylene and propane
decreased and propylene/propane adsorption selectivity increased. Also, the diffusion coefficients of propylene and propane
were increased as the adsorption temperature increased, following the Arrhenius equation. The maximum propylene/propane
diffusion selectivity was 0.9753 at 323 K. The perm-selectivity was calculated from the adsorption data of zeolite 13X and
compared with the perm-selectivity measured in the single gas permeation experiment for the Na-type faujasite zeolite
membrane. The maximum values for the calculated and measured perm-selectivities were observed at a temperature of 323
K. It could be concluded that the prediction of propylene/propane separation of surface diffusion-based membrane by using
gravimetric adsorption data is reasonable. Therefore, it is expected that this prediction method can be applied to the
screening of adsorption-based microporous membrane for propylene/propane separation.
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Table 1. A Summary Review of the Literatures for Adsorptions and Diffusion of Propylene and Propane on 13X Zeolite
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13X at various temperatures.
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Table 2. (C. Cho et al.)

Juyeon Hwang - Hae-Hyun Min - You-In Park - Jong-San Chang + Yong-Ki Park + Churl-Hee Cho - Moon-Hee Han

Calculated Flux (cc/m* + min)

Temperature (K)

C}I‘l(7 C3H8
323 0.4616 0.0013
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Fig. 10. (a) Flux and (b) selectivities of adsorption, diffusion and permeation of zeolite 13X, calculated by using adsorption
data.
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Table 3. Single Gas Permeation Data of Propylene and Propane for a Sodium-type Faujasite Zeolite Membrane[31]

Temperature Flux (cc/m’ + min) Permeance (GPU) Perm-selectivity

X C;Hg C;Hg CsHg C;Hg C;He/CsHg
303 1,480 1,368 175 162 1.0802
313 2,379 1,686 283 199 1.4221
323 7,400 3,035 877 359 2.4429
333 13,863 6,875 1,645 815 2.0184
343 20,345 19,427 2,413 2,304 1.0473
353 22,911 31,323 2,719 3,715 0.7319
363 14,275 24,991 1,693 2,965 0.5710
373 10,453 19,052 1,239 2,260 0.5482
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