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In this study, for the flow of carbon dioxide/hydrogen mixture through a tubular type Pd-Ag membrane, hydrogen partial
pressure, velocity profile, and concentration profile were simulated as a function of inlet flow rate using computational fluid
dynamics (CFD) technique. The simulation results indicated that the mole fraction of carbon dioxide increased sowly in the
longitudinal direction as the flow rate increased. In addition, the effects of inlet flow rate and the length of membrane on
hydrogen recovery were investigated. At lower flow rate and for longer membrane, the hydrogen recovery was larger.

Keywords: carbon dioxide separation, hydrogen, Pd-Ag membrane

LM = CO + H,0 & CO; + H,

At = A St Rifkin[1]3} 22 vkt e R At wEbd, Rl FAaE 9] YA FAe) oitERr A =
= AtolelME Fo oAUA Ao TA FAE AR A FAY & 71AE EEstoior gt A9 o]4ksterA ] Z3 VA A
Mgo] F4E o] gkon 2147] SojHA o3 =4 FAAE FrE AEHo g Falss WO E PSA (pressure swing adsorp-
olF3te Ae A7 1k 2 o] A AAFLE dojut tion)] 7} g uto] glom Fejuto] pSARTE FAHH] &3 3]5H]
Itk HE 5o B2 vkl A ARl #E 7= o] £ SHolA o AAEA Aoz dEA UrH2.
fre 24 7t slERE A% 34 st a, ol mEs 24 Pd 92t S S5 7P7<1“4 Faxell diaEiA AL e
T} O FR)E HASEEAE Ao oA 58S o] 7 AEEE AYER pdof] 7123 Felute] AR F4
F7] koIt ey A AA Aldi7 2Eiskr] SEiAdE A E dofl AFEE I Ut W2 Pdof] Aget 22 258 4lolA &
g0 F4E Alehe 7EY FAaE ATER YA < WEAA BT ASSE st g ThEolA] A
719] sko] A=A o|th sk olfre 54 24X 749 FaEo] SUlehy] witoltt

FaE BEFAE 757 MAToRA dod F ) AE [3. Pd | = Pd B o] &8 U whgle] #ek 1 5kl
=9 HWEE 9F 800 T FEY a2l +57] /At ol e} AT A7 Shu et al.oll EiA F 2okE THA4.

22 WS FallA datsiebiksl $A7F dojHih Pd AlE 2ol gk Ackst B4 wiitel Pd BellA o] dg |
o] ot modeling 177} 1 &<F ol 2] ARkl gJajA FHEHA

CH; + H:O & CO + 3H; th. Wards} Daoe 9% 497 Pd o oA Ha 5502

«1 Aol dAlE E3e RS AHE-ElA] Pd el A ] A YAk

Arkstek s 2571 9 o] HE-S-(water-gas shift reaction)3fj A o] 4t ZYAE AR 5] Caavedla 52 T AAA el Sl

oty
AT
Ex

o

4

[
mlru

=3 OlN

’JstA Hrt ) W«l Eé Ag, A ZA e FAlA S 2ddd7t
25 AAFSESITHE]. 3, Barbieri et

T WAIA A} (e-mail: suhong@hanbat.ac.kr)

104



Table 1. Dimensions of the Pd/Ag Membrane

Design Parameters Vaue [m] Meaning
L 1 length of membrane
D 0.2 diameter of membrane
B 70 x 10° thickness of membrane
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Table 2. Operating Conditions of Membrane Process

Operating parameters Vaue
Temperasture [K] 600
Pressure [Pa) 0.5 MPa
Velocity [m/s] 0.1, 0.12, 0.14
Mole Fraction
- CO, 0.2
- Ha 0.8
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Figure 1. Hydrogen mole fraction with various inlet velocity.
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Figure 2. Carbon dioxide mole fraction with various inlet velocity.
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Figure 3. Profile of hydrogen mole fraction in 3 dimensiona space (v
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Figure 4. Hydrogen partia pressure with various inlet velocity.
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Figure 5. Hydrogen flux with various inlet velocity.
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Figure 6. Hydrogen recovery with various inlet velocity.
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L . reactor length [m]

D  : reactor diameter [m]

C : molar concentration [mol/m’]

u : velocity vector [m/s]

P : pressure [Pa]
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: temperature [K]
t : time [9]

Cr : heat capacity [J/mol - K]
z : axial coordinate [m]
r : radial coordinate [m]
Y : locd mass fraction [-]
J  : diffusion flux [mol/nf - g
P : stress tensor [Pa]
g - gravitational acceleration [m/s’]
iii, : matrices
C, : inetid resistance factor [1/m]
S other model-dependent source such as porous media [N/m’]
k: turbulent kinetic energy [nf/s’]
Yu @ contribution of the fluctuating dilatation in compressible tur-
bulence to the overall dissipation rate
J2|o|A 2K}
& . porosity [-]
&y turbulent dissipation rate [nf/s’]
. density [kg/m]
vl : fluid viscosity [kg/m - 9]
Mt : turbulent viscosity [kg/m - g
RIERL
T : transposed matrix
OfHE Rt
i, j : component
t : turbulent
g : gas
2 aE8
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