HE EFUIAZRYH 1eE 2 J5E 9@
2% PSA 249 % 5540 @ A7

r

Adsorption Dynamics of a Fixed Bed PSA Process
_ for the Recovery of
High Purity Hydrogen from Ternary Hydrogen Mixture Gas

Min-Bae Kim, Hyun-Seok Kim, Chang-Ha Lee

Department of Chemical Engineering, Yonsei University

1. N E
FaE vide) 34 AUz bg JldE 2o Qs vt 42 5
Ful R AANGAN Fre) FoE HFRGFY BobdA 4% FF T2

=

+d3} R 44T 3 FATY o
hydro-treating 5 o] =jgog ) A&HHoz F7}
st ok EF, dadX, wEA Az 3459 dAE 59 MJRE EopdMx
449 #87 $EUL YonD, BANCLE F49 S0 Sod Aoz
71t gt
2 d7dME e 8§ EEHA 2AdE dEHA(HY/CO/CO:
FE7IAE AgsE dAAYH F & PSA IAHLYS
F5 gYVoE 3HY FH9Y §% $E4L U¥A 19n oeHes
@?ﬂﬁi‘?’r TAEY % £ RdS Ef 2 %"é‘?:“ﬂ EH'} AE 7129 oi7is
THATG ©)E o] &F BAFA, AUAFR, ¥FFFANE e B3
S 43278 2 5341, °o)g FId %’3}‘% Hel s=34x A%
99 AHBE ot B UL, TIF 4% 5L TAESE 4o 4

Fasa

N

&  hydro-cracking, hydro-refining,

tn
T,
b
e o
Rl
®
fr o
ol
oX,

Q
ar
=06
=
=
=]

o 2 o4 or
to T of Nl

— 219 —



Fa B Qo A E #3834 EdE BF 2 ARl /A de
A7 A7 BAL B AT E gHgd g ga] 25 Wt
HAR oz A& FAH RAbe] AUA F£X4E gt Dt FAAY
pellet size7t 23 @& doj7} AA Fonz FAY Yo gl Jge 7
A&t At

BARE AE £AAE A7 H HHe g8 7@,

O 714 2&9 P-V-T #AAL o474 A os ¥5arch

@ dAUNY 2EE dAEH, FAY FHADNE 43 FI Aot

@ sEY =9 ojgk g wgke 2 o] Ful(radial gradient)= FAE 4 gt
@ & A9 FA 9} F3F ]Z_vl uhze] oj gt of ¥ st E F-Adhc),

© F&E W9 FA49 258L F W B3 E(axially dispersed plug flow)o]th,
® AL U3 F g :Ei—hﬂ Woll EA3le, E 4 24 Ag AF
2 PAB
9o e wez A 28 R AU £xe os3 2ok
D AR 2A5A4 |
3%y, 9y; 9y, RT (1-e (07 : 83)
—_ - -1 — 1 —_ 1 — —_27 —_—
DL922+U32+8t+pPP(e)at Y 275 0
2 %2 2A5A4
3*P 3P | ,du , OP ( ud L)
Loa? Tar TP sy TT DLaZ( 5 (R e ()
A l1—¢ 2 32_- -
+ p ppRTlgl———’-at 0
3 £2 AUAEAY

2T T | .0 | oT
“azt (w55 + 75 )+Cero, Cot pa ) ST

~ep(—dH) 3G+ 2 (7-1,)=9

a) WMol Aol o= 4R 4

aT
OPu Cpw Ay atw - hz( T- Tw)—Z”RH)ho( Tw— Tatm)
Aw= II’(RZBO" R23,)
3. 449

Al AHEE FIEE Zo] 100cm, W73 3.7lcm9 stainless steel #HoE
A1, E58UL 1/4° sus tubeE ARSI Z1MEE S 24357 A8
HE Xl &axol= WHE MXNAL, § W P ex9 Wss

A&7 Y30 pressure transducer ¥ pressure gaugeE A X3¢ 1, RTDE &

hidl] JIN' Do

— 220 —



ol M EH 10, 30, 50, 75cm A Foll AAsATt AP Fo A FF Y
Ar EJF7IAE FFs7] A8 mass flow controller$t back pressure
regulatorg A X8Rt aln wER EYY VARHES AsAHTREH
mass spectrometer%— ALEEtel dAA tF o2 BAeg )

F 398 & 5~9atm (gauge pressure) B olA, FFE 2L 45~9.1 LSTP/min.
9 o) A %‘%(25i2°C)«] LEzANA YL YUt

4. 28

(1) T4 £33 4 22 FEH A4Y 4

Figure 1. & Figure 2. & A &0l daA FALEs TF539 Al o
g FAFENS HAFn Juh TFHFL 45 68 91 LPMoZ, FHagEL
5 7, 9 atm2.2 WEHAINHEAN foIHe AYE TAHY F3 %}Eﬂ"l 7}
ol wakA, gd}Azte] F71E-E & ¢ o addm, FTFHFY Z27t) wa

FANBE ZAEA Goh ok F30] FHUSE FAAG FAAN F2A
ol Pastnz FASE Be F4Fo FYHOR Fokxs] GRoT, 17
U FIFHEE A¥HoE ZI/AAE FHARo] AFHoE BAFAE QLo
M I FEE Fo)EY. ol FFA Jig E2EAD AP g3 Harde HE
NzZol Bade ousE, v S&lH TR ALgo]l O SIS % &
A,
" —. 10
fd o &AM LY o 7am
& QI 4 Sm
o —— Precied ° — Pedand
g® 1 g "
g n E »
b ° £ o
:Do 0 MT 150 ;I) 1 "‘0 E+) ?; 150 20 =20
Tire(s) Tere(s)
Figure 1. 4% &F3g dig Figure 2. 4% F3go] st
FFHYl me B33} 24 F4¢E) Be I3 34

Figure 3. & g4 g A4 $59& welF * ,
LPMe 2, 2% ¢de 15 amos ¥3 Adadth f50l wgel weka
2de o 2% 9ovn Qe ¥ vk

— 221 —



H, Concentration (%)

o 500 1000 |l‘00 2000 2500
Time (s)

Figure 3. 4% F&gd dd A8 54

(2) 4e PSA 33 28 A7

Figure 4. ¢ Figure 5. © A A PSA FAoA 9 FA¢aE, FF&¢o) product

o] #xo) "XE 9d%FE Vel Figure 4. & F3¢"d o

Hy 389 ¥sE BAFod FaAYYo] F71so wet H &
da2gE ¢ & Y. =3 Figure 5. ¥ TF

o 3 FE&S HASH qrldM s FAU¢EAE v

TES ZA% o] FEE U & U

fu
&
_l

H
'

s | Peylem wl — purty(aimy | | 7
- vyt ) e
Mortin s o U
Flgure 4. PSA EAAA *a-’—‘l’?:}a"’ﬂ Figure 5. PSA &4 A 33/
O& H, £= 34 & H, €9 35§

5. 31 %9

1. Yang, R. T.,, "Gas Separation by Adsorption Processes.” Butterworths
(1987)

2. Jaeyoung Yang and Chang-Ha Lee, "Separation of Hydrogen Mixtures by

— 222 —



a Two-Bed Pressure Swing Adsorption Process Using Zeolite 5A.” Ind. Eng.
Chem. Res., 36, 7, 2789~ 2798 (1997)
3. W.E. Waldron and S. Sircar, "Parametric Study of a Pressure Swing
Adsorption Process.” Adsorption (2000)
4. AFA, 23 AR EENAE AEH F4358 PSA Y FHEFEA 3
A" AMgta Ak =8 (2003)

— 223 —



