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SEI} 270TOIB, MelZol 3600 /hr0ICi NHy SEIb 63ppm@l HHEIFAG 2 E
ZUSHAGLI NIt 23ppm0l SIUCH O, E=H S9I5% @ 0| EX20| Y
01017 &, 0 EX0| Freudlich 2 uwtEcha & wl, BEAEHNAN BHEI}

Nl SZE TR, SHAIZE 1A

(D) F2A 99 THT FHF
* NH; +2(X)
3600m' |(63—23)><10'6m“‘ 273K ] 17kg
Qx(Cp-Cy) = =5.49 x10%kg
b | mo | @73+270K | 22.4m
A B R
a=X;/M; = 5.49 x10’kg/10kg = 5.49 x10~
(2) HZFEl A mE7LS F AFsHE NHz (P)= 23ppm
se00m | 23x10°m | 21K | 17k
QxC, = =3.16 x10%kg
b | mo | @73+270K | 22.4m
<EoIZH 2>
Freudlich E=Al(a = k(P)S M2 QAINAIL 60%HHE 0}, EXZS SN HIS
A FO| @22 F2H0| 3x10%g 0110, 22 2 22 2FAIZF ZAHNAM 95%H HE
= 5 x10°%kg QUCtD BICH. Ol Freudlich EA0 HE2E = A=232 nS FEAL. & &L
22 2d 222410 2dA12H01 HEECH.
(Z2: 60%KHIH Al2l E=H HRASHY 2EI1A0 HHH|(a))= BRMHAIAERH =<
Y FIIAS A (ay)2l 1.78H2t2 SHCH. )
a k(3 x10%kg)""
_I :1'7: ( g) :6l/n
a k (5 X10-3kg)1/n

In1.7=1/n (In6 )
s.n = In6/ Inl.7 =3.37
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4000’ | 4 x10°m’ ‘ 273K ‘ 17kg
QxC = : =5.785x10kg
b | mo | @73+300K | 22.4m
o A @ T T F2H(a)

a=X/M = k(P)""
= 0.11kg/M; = 0.015 x (5.785x107kg) *~

= M; = 0.11kg/3.44x10” = 31.96kg
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zZho 28 %= AlZkHhr)=?
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12.2.3 &5 (Adsorption Potential)
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A5AIA(G) = o] Aol U /FoRA ALEHE dosty o
G =H-TS

3 G el A

dG = dH -d(TS)
=d(U+PV) - d(TS) < @
= {dU+ (PdV+ VdP)} - (TdS+SdT) < i dU=dQ+dW=dQ-pdV |
=(dQ+dW) + (PdV+VdP) - (TdS+ SdT) dS=dQ/T

—=(dQ-PdV) + (PdV+VdP) — (TdS+SdT)

= (JdS- )+ (Wﬂ/dp) - (}d§+ SdT)

dG= VdP-SdT
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Xst = E3}50 A S=XE G 3 A8
Xz = FHFZAAN Z2XE] G9Ry & 528 (g/cm?)

= A>
Fror §YHE 719 40 20m/mineli, §9 HE 298 HE7} 0.2g/cm’)
2] Zol7k 100ecmAth o FAEHA el
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(th F&sel g2 45 Azt

FHZFo] FAE A5olE F50 30m/min 2 A2 5 A 2
SoME ol oF 12m/min FLbtel WA etk g SolA=
of gt}

v Co
1

(2000cm/min) x (0.2g/cm®)

1.2min

A
ts = (XZ LZ)
C

o

(¢, Lz = 5cm ©]38h)

12.4.2 DF4& Wl 225l (Pressure drop across the fixed bed)

Ergun equation

APg.&'d ,p, _ 150d-gu s

D(1-¢)G? d,G

212 738t 1be/ft”
g.= SHAF, 4.17 x10%b,,-ft/Ibr-hr?

e= &% (void fraction), ft’, voids/ft’ packed bed
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V= %W 7}2A£ % ft.min

60~140 ft/min® 4=9} 5~50inch®] A Zo], 4x6 mesh=7]9] FA S A& 7 -0

ek FEF(12x6x2Mt)0] HlAle] 3o o] &&=t o] Hul= 1AZHEE HE 147
o QAT latmel A 100°F(=37.78 C)oll A wlAle] % 5

A5 ZAE 100 bmE 7]FC2 10 1bme] WAlo] FFHTA F2Ee] 2k

o, ZAeke] F3U S (bulk density) = 30lbm/ft’, &= E(void fraction) =0.40, Y A=7]= 4 x10
mesh (0.011ft) oJ™ FSi7F2=9] EAFE F7|eF Zom o] 7| AAH AEg

(a) Ergun equation (12.13) , (b) Union Carbide Corporation, (c)L¥H 12.62 ©]-&3}o] o] =73}
£ 7Aitstet
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<Eo]>

(2)

pe= 7t E = F7EE =0.0711b/ £

u=7F228 % =0.047 by /hr-ft(F-5 EB.2 3Hal)

regd AFERG) = h2e) Ad GAA = bhr) ) ST WA (=12x6f)

D7k AF FAAT = 7h=o] F7F (f'/hn) x FA7F=] (/A
o

DA S S 2hall Al A (kg) ‘ kmol 5= ‘ 22.4m’ ‘ (273+37.37)K ‘ 3531
&AL s (ft/hr)=
hr ‘ 2 (kg) ‘ 1kmol ‘ 273K ‘ m’
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© FFdAle] A= = F4
® @48 A% = et 59 x @4 4
(12x6x2)ft* ‘ 30lbm
® et A5 = 2% 2y « T A= = ’ ; =4320Ibm
ft
101b Al ‘ 43201b,, ‘ 0.4535kg
OFA TAF = T ox BT A= = 196kg
1001b2Hg & ‘ ‘ Iby,
B 196kg | Ikmol%= | 22.4m’ | @73+37.78K | 3531
@F 2l A - (3 /hr) = =2263 ft'/hr
e |78Gg | lkmol | 273K E:
2263 ft’ ‘ 1
@7k (f/hr) = =4.525%10° ft’/hr
hr ‘ 5000 x10°°
@ 47t = p, (Ib,/f)
MW P xMW latmx 28.92kg/kmol ‘ 11b ‘ m'
= = =0.0711b/ £
V(mol) RT 0.082m' - atm/(K * mol) x 311K ‘ 0.4535kg ‘ 3531
e R =0.082L - atm/(K - mol)
o Tt WA R =F 7B AEE = (28 kg/mol x 0.77)+ (32 kg/mol x0.23) =28.92kg/mol
@D 7k AF FA 20 /hr) = 7F S (fhr) x Y72 E =/
=4.525x10° ft'/hr x0.0711b/ f* = 32128Ib/hr
7be A FAZF b/hr 32128Ib/hr
P A9E520b /i - hr) = = =446.2 1b /ft* - hr
g e WA f 12x6ft*
YRR,
3
APg.ed,p, _ 150(1-&)u 175
5 )
D(-¢&)G d,G
ge= 4.17 x10%Ib,,-ft/Ib-hr?
g= 0.40
d,= 0.011ft
pe= 0.0711b/ £
D= 2ft
G= 4462 1b/ft*
15



1= 0.047 Ib/hr-ft
APx (4.17 x10% x 0.4 x 0.011 x0.071 150x (1-0.4) 0.047

2x (1-0.4) x446.2* 0.011 x 446.2

0.0874P =0.862+1.75, AP =29.91b/ft*
gloF 2FEmo|(em)E ALbshtE,

29.91b/ft* ‘ 0.0069 psi ‘ 27.68in H,O ‘ 2.54cm

‘ ‘ Ipsi ‘ linch

(b) V= W7}~ superfical velocoty (ft/min) = 7}~ 3(ft/min) / ¥ 4 (ft%)
4525310°®° | 1| !
hr ‘ 60min ‘ 12x6ft?

= 104.75(ft/min)

(c) 272 xFo] 104.75(f/min)d W yZ S 7.8inch H,O/ft
3 22 7.8inch HyO/ft x 2ft = 15.6 inch H,O/ft

12.4.3 E=H2 T4 (Adsorbent Regeneration)
A T EhEQl v gkl S nk-go)th

=14.5cm (=5.71inch)

D  Contact with a hot inert gas : adsorbent”} 13} o] glvtd F7|& A8, 5 71<E

@ Contact with low-pressure steam (stripping) : 7}€2 7}
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¢

= Hol fel @

@  Pressure reduction over the bed (pressure swing adsorption, PSA) : vl 7] 7}~ 5

2d)0 29S HEoRA e fFE23 Ex wWEks A9 ¢

M 2SS 9E S Hlad HAAA] SgelARt avte] 2

G e was

2) I3k steamFol FEFS v A

rr

A=
- amount of carbon loading
- bed geometry

- ease of adsorbate removal

- rule of thumb : 1~4 1bm steam/ Ibm of adsorbates
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O 124 (Safety Consideration)

g4
LEL : Lower Explosive Limits
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12.4.4

12.5 Fixed Bed Adsorption System
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A A3l rule of thumb
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