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TARZ star 7k 2H-gAl(crosslinking agents)S 11:892] F#H| & Egtalo] o IAS wal 443 H, 1SC0
3 (Isco syringe pump, Model No. of 1000D)E ©] &3l FTaAF F&AY F&dd FU3IA T& W=
5(102)& FA33ith. olu], Alg¥= 7t FEAlE TSR-6330] AHEE 4= Q).

=
2
olsh ol AxE FEA FAA FHL E 13 Pt
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5

=

o] o} Feho) Wrel

H

of v dej= 9

e
=)

=]

W

Value
0.2 ~0.3
0.2 ~0.3
0.1 ~0.3

0.2 ~0.6

Az mepd W7

=

5

A

¥ 1

4= 7H7F 947 (packing) ¥ o] H]

L
o

Specification

FA] (101)

rips (mm)
T

Lf.exp (m)
I'op, f (mm)

Ly exp ()

=]

L

ato] 7hzo] xshd i

[e)

=
=

s 4
A =)
oNA FEA ZYA

3

2

A

[0053]
[0054]
[0055]

LTFS

il 50% gr=o] o]

9]

Aol H]

il

=A
g

e Huyd

L
L

Al

2

ol

Eal

7}

p

L

A7t 33

L
o

A= R A=

=

=

Gerg s, Dn’/s]

e, L[m]$} z represent

=

=

Z2rA 8 (normalized axial distance)

S

gy

A %% (interstitial velocity)
=]

E

=)
(axial dispersion coefficient)

7}2~A(gas phase) 9] i

=
T

L
o

1 &,
7l
ZAle] o] (fiber sorbent length)et A+t3}

}

At

=

;:'i__'_

5Ces)

1 e(u,

1914 ¢ ; [mol/m’]

P 1)
3 T
q

e

o] A},

ShA]
G}

(module empty volume)S &2+ 7}~9] AR

ec,,

(

2 (feed gas)e] 5% ZZ3A(profile)ZA,

*}(gas phase) 2]

A

=
T

[0056]
[0057]
[0058]
[0059]

23

2 e 2

ol
™

)

R

i

I~
S

7} 2~ B2} (gas molecules)d % A

i3

cslE wkgel 9

3

Si[mol/m
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==

:
al
2
! fs

i

814 2)

(
cq
SH:E} = Eﬁfﬂ_ﬁf]
[0062]

[0060]
[0061]



[0063]

[0064]
[0065]

[0066]

[0067]

[0068]
[0069]

[0070]
[0071]

[0072]
[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
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kA 2004 Ny F3AF A wrSakx] 7] w2 ge 0oltk. E3F, ¢/ t[mol-H,0/kg-sorbent -
sle HO09F F8AF F&A Aol we&rZ yehha, rlmle F zZHA19) A S-S UERY,
%]

subscript rep, rip, % re A FEAA G 9, 9 Happel's free surfacedl <9J3+ A& vepdTt,

B4}

ool

)
agla pf[kg/ms] 2 o= WEe TFA F2AA9 FAS YeRdth. oW, Happel's free surface o2&

ARY BgS FAVE A 25 o APE= M S(layer) o] FAE Avtetr] fs o]8€.

TIAL FEA 9 %(bore side)] AU A] Hy WAL 7 4 YA 602 gAY, 784 4 A 62
FHol 39 7t 2 AFr A (heating medium) e 2% YERE Ao|t}.
(5782 4)
cT, 1“1” c(} 25
e (-g)—L-3 — (A o, X1~ 5,)p, = KU, (T, ~ 7%:

- e — A et 2 _(T.-T,)=0
Pea T e IR gl
(=4 6)

oT, 1 ¢eT,
o.C, . ——+p.c, m_o\ - V{Tf—ﬂ.)=0
SR A "LJ. 5 I z

S84 4 YA 69, TKlE 252 e, subscript £, g @ bE FENAY FFAF, 712 2 A
(heating medium)E YERYIL, W/m -oCc] & A[W/mz- oCl= 4
WaE J3Ab(axial thermal dispersion)S Weblth. ze]a ([ [Wm - °ClE AAujas} Z3AF S2a] Apo]o]

AA - A4 (overall heat transfer coefficient)E YWERMNW, ¢, ;& i component?] H]E-EF(specific

2

o Al (heat transfer coefficient)® =

L\‘

heat capacity)S YEMHAL, Tamb = 25C=E 7Fg3%ttt. o714 i component+ 7F2~oll ¥3+% componentE 1%
BEAS Aoz ivE W08 9n|gtt. B3, G732 494, kv F3AF FEACL AdGujAAole] & (heat
transfer)e] & A9 (effectiveness factor)E& UYERIAT., gl FTFAF FEAY - AE(r-
gradient)?] F-A|7} k9 AFgo 2 HAFETH

W 7}~ Ab(bulk gas phase)?] RWlE WA (momentum balance):E WA Ao 7hA7F E& o] dojypdr A
2AEE AE THASEe] 7 73 Zo]l REEEITE. 7 72 Fito] xshd bk AEE W

= 2ol

(k4 7)

dEe A 1 WA 7 A FEAE vE Feror, ofF Tl &= 3b H = 3col =A1E Hike}
s

Al
A
o] &=(adsorption), 7} (heating), Fé"xﬁy(desorptlon) 2 W7 (coolong) & WHESH= Alo]Eo] g &
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[0079]
[0080]
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3 Ao M= FAEo|),

gt 7F~7F Y (Feed Gas)

A FEoR diA
FTE &

r3 i

o
=
Ay
a
SEA
[}

o
lo
.

(@2}
i
e

3

9 (Toth isotherm

Y
ey

2L ol
=,
g
o

o
i

5_(}-
o] (kinetic data)E &}7]
ol L

>~

oo o it
ot pL N

)

=Q
[}

o
i

AN
flo o
H

&

FH] 2 Vapor sorption analyzer (TA instruments
714 gl
L; PN

ukm o] o] A A4
o

G2 T Lol of) f
e [ 2 o
8ol

=
isotherm)< UERf+=
e A
Z3 diolgHE 2AssoH
ko ek slE mue AMstgt
H(equilibrium) 7SS HAEY] g8 Alew E~

VRN
= o

rlo
>

8e FBAL FAA B3
Jelel el KO ES
55

st §)
bp.,
e
H,0 /kg-sorbent ]
H,0/kg-sorbent ] &
o

|y
B2+

o
<

=
T

[0086] a}4]
oA 9 WA 112 Ao, 84 9 WA 11

8A A g, [mol
equilibrium)< YeElHAL, g, [mol-
& vehie, b [bar

(the partial pressure of M0 in the gas phase)& YERNH
parameter)& YERATE

8¢] uetHEE2
s A 3ot

8
)
)
)

&4 9
U(_

b=h, e&qp(——}zwlﬁ

[0087]
(=

[0088]

10)

(57314
f‘m _qm{]:l EXp(}'jl (I_TKT))

[0089]

[0090]
7‘_<1‘—

[0091]
(4844 11)

i
n=A+B1--2Y
T

[0092]
AHe AR Z2HA 9 5

[0093]
T2 9 WA 11004 =
i, T FE &% (reference temperature)S
constant at T))E WEFWNIL, Go.1, Goz. 11, 1
2 B ¥Y 9w E(fitting parameters)ES UERATE

[0094]
=

by

IZZ‘: nglxl

of H,0 adsorbed

¥ (amount
(the maximum amount of H,0 adsorbed)

—7, ’
ne B2 5241 921 (the Toth isotherm

4 (isosteric heat of adsorption at zero loading)

at

H Ho
TT':HLQ

= #3
= FHAd HO
3} g4a=(the affinity constant)E YERNIL, pyo [bar]le 7F2=249] 00
89| Tt 7t 71A

b Fxewo 3PS (affinity

vreb,

P
-

¢l 2} (exponential factor of ¢)& YEM™, A
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
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kA 12 T3AF F2A9 2 7)ulg 29l (adsorption kinetic model)S YERATE.
(4754 12)

g

2282 1904 K. [s 1= 2 Al FFA S2AY HO Atele] HA Ed A Al (overall mass transfer
coefficients between fiber sorbent and H,0 at adsorption)®& WERNIL, s, 7|WlE B2 dadold o
El(the regulation factor of the kinetic equation)E <Ju]3it}.

il g3 1225H TEAb FEAY g3 7Y BEQl 84 130] Foj i),

(s78H4 13)

&q
é =K. ({.?;_z? —q)

- -1 - -
T2 1394 Kes [s 15 & Al T34 F2A19 B0 Atele] HA &4 AY 7Alg(overall mass transfer

coefficient between fiber sorbent and H.0 at desorption)Z YWEMAT. o]uw], LDF modelo] &2 7|dg =l
(desorption kinetic model) &4 A}&F ST},

o714, #8412 @ £84 138 B FBA FHAC FF ¥ 9aEE S58 e £H02, o4

2] &t = el ] Al dgsiglon, B dye e
o] 71eA ARG ®9] oA Fatokell A BAke] A AS ThxIAtel oste] oy 7R o] Jbssith
—f!Eo /l—l%i
100: H=

101: T84 24 1200 FHF
110: A1 W= 120: A2 H
130: A3 Hl= 140: A4 W=
2000 @7 FEE

300: 7k~ FEH-
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=9
EH]
- <} o
a ]
olo
o
o
\
fu
ﬂ
%0 \~—_/
L
L
T; L
b 4
o )
. ~—
i3
2 o
R g
N
e
EH2

Feed gas

Water-lean exhaust gas

ot ool L

Adsorption bed Heating bed

Cooling water

RTSA
Cycle

Steam

Sweeping gas

Cooling water <@ - Steam <@ H
Cooling bed Desorption bed
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EH3g

Adsorption ., Heating Desorption Cooling 0

w ST™M
130
110 120
Feed gas  Exhaustgas HW
Product : STM
ED3b
110 120 130 140
Shell side

t» . i biion
Statel B I: :g} i ....7 = Adsorption process
L oot 5 B Desorption process

3 Heating process

B Cooling process

wo CIbiE O

Flue gas

: Cooling medium

§ ;™
weo BDD

Steam

As time progresses

A 4

Stated ' k | ™ j’ i

Steam generation
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EHH3c
11 O\ 120 1/30;40
P os D Bed 4 Bed 2
o o o o heat flow
= N W b
:
State 1 E ch,r:onf
E State 2 I I u I
(o]
£ —
|_
State 3
State 4 ” I I I
Adsoprtion Heating Desoprtion Cooling
process process process process
EH4a
101
Zeolite 13X Polyamide-imide (PAI) PAl/Zeolite13X
. -
Spinning
N=——Ar=—1— >

Bore side
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101

102

101
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Cooling water @

k1
N2

H,0 adsorption amount

(g-H,O/g-sorbent)
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Feed gas

35

Water-lean exhaust gas

Hollow fiber sorbent module

30 -
298K

0 0.05
Partial pressure of H,O (bar)

0.10 0.15
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