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ABSTRACT

This research propeses a mathematical model which, use study for CO removal in
reformate 'gas of packed bed reactor 'and membrane reactor. In. building  mathematical
model, 'utilized Kinetic data of / catalyst' condemns Pt 0:5 wt. % - Fe 0.02, wt. % on AlLO,
support beneath the hypothesis of the/model that the steady state condition, model the
procedure beneath temperature- condition of ' gas" 200 X atmoshphere' pressure and 0.5
gram of Pt 0.5 wt.%-Fe 0.02 wt.% on AL,O,. A membrane chooses to change compare with
the packed bed, reactor for 'seek: -the efficiency for CO removal in “reformate gas by
consider from the selective "CO" oxidation reaction.” From the .simulation results, the
simulation graph. illustrate selective’CO oxidation in’ membrane“reactor better than packed

reactor.
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3) Membrane Purification
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2.1 MRN8 (Heat of reaction)

AH, =AH,  +3%AnC, (T -298)

Reo > 29

AH, =AH,  +Z&nC, (T ~298)

H2. 29

= AH +3n,C,, (T —298)

Rycs Rycs > 298

PISAIHINININYAINION

Tag MuUIUAIAIINIA LS UAINISORIUIAINAUNTS

C, =Atb(T+273)+c(T+273) +d(T+273)’ (1170, J/mol.K)

asf n1 ApdnvesnsdnsUn i amaEnuiouiumz (CH[)

an qns a bx10% ex 10° dx10”
Tulnsou N, 28.90 -0.15 0.80 -2.87
BONHIN 0, 2548 1.52 071 1.31
Toth H,0 3234 L0 619 1.05 -3.59
asvoulasentsd| - Co, 2026 5.98 23550 7.46
miveuvousnlan.| co 28.16 0.16 0.53 2.22
loTasiou H, 29.11 019 0:40 -0.87

s
msAmuINscantnIsuns

9
frualdmsunsi iUl Koudsen Diffusion. Jagiannisaeil

Dy, =4850d ,,, /L (cm’*s ) (717)
mw,

o d o I3 e
msanaanosiyunnisutlasiiy

° S o o o o o o * dy
ﬁ1u15ﬂﬂ1u’)mlﬂ@3LclfuﬂfniLlﬂﬂ\iwuall0\3?“5U@uuﬂu’ﬂﬂ‘lcﬁﬂﬂ\jﬁuﬂ'ﬁﬂauhju

F ~F
CO conversion (%) = L9 T COou 100

COin
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MR UIN Y

szUTauMsNIFlYsunsuNeaNsing (Polymath)

y 3 o [ A ~ < d
v.1 szugaumsiFdmiunseslfnseumvanssy Tuaszlolumoesuea

(isothermal condition)

Indep Var = w, Solved with = RKF 45, Initial value = 0, Final value = 0.5

F’ Differential equations/explicit equations Initial value
dF,/ dW = Ry, *R{es 8.829x10”
dF o/ AW =RG R, yos 1.226x10°
dF.,/ dW~E R o R vcs 2.698x10”
dF,,¢/ dW = Ry, Rl 0
dFy,/ dW= (R, +Ry.)i2 1.226x10°
dF,,/ dW =0 4.905x10°

R,, = -20.53/60000 % P,,"" x exp(-18.742/R/T) i
R, = =352.8/60000.% Py, + P, /" x exp(-33.092/RIT) = =
R 65 =-4,402/60000 x((Pio % Pz (Peo; X Pr/KO)) X expls -

WGS

34.104/R/T)
K ='exp((4577.8/T)-4.33) -

F = F,+F o, " Fo tF o, Yo P -

P, =P x FuufF -
/F -

t

Pioo =P x Fiyo
P, =P x F,,/F, -
P., =P, xF.J/F, -
Py, =P, X F,/F, -
P.o, = P, X F,/F, -

Co2




3 Yo v ﬁ' = é
¥.2 szuvaumshiFamTumasealfnsamuuwanssy Tuanizgumgily

A a y A . ..
&ﬂiﬁdﬂ{]ﬂﬁiﬂhﬂﬁﬂ (nonisothermal condition)

Indep Var = w, Solved with = RKF 45, Initial value = 0, Final value = 0.5

Differential equations/explicit equations Initial value
dF,,/ W = R, *R s 8.829x10”
dF o/ AW = R R yas 1.226x10°
dF o/ AW = R0, R, s 2.698x10”
dF,,/ AW = Ry, R,y 0
dF_,/ dW = (R, +R;,,)/2 1.226x10°
dF,,/ dW =0 4.905x10°

R, = -20.53/60000 x P_,"*>-exp(-18.742/R/T) -
R, = 352.8/60000 X Py ¥ Ph, " x exp(33.092/R/T) -
R, s = 4,402/60000 % ((Pgo % Pyss)-Pes, P/ K )) x expl- -
34104/R/T)
K = exp((4577.8/T)-4:33) -
dT/AW-"= ((Hryy * (CRe)+HHry, < CR) 473
H(Hr_ygs ¥ (RiigMV(Fy; % Cpyp )t (B 5 Cpyyo)

+(Fy, ¥ CpitE 03 CPep ) HE g X Cpeg)+(Fy,y * Cpg))
F =Py, +Fo,+F

+Foz+F<30+Fbxz 7

coz H20

Py, =P % F/F; 7

Pio = PR Koo 4 -

Py, =P x Fo/E -

P.,=P xF.J/F, -
P, =P x F/F, -
P, =P, x F..,/F, -
Cp,,= (25.48+(1.520 x 10" % T) -
+(-0.7155 x10° x T x T }#(1.312 x 10°x T x T x T))/1000
Cp,,, = (29.11+(-0.1916 x10” xT)+(0.4003 x10” x T x T) -
+(-0.8704x10° x T xT x T))/1000

CProy = (22.26+(5.981 x107 XT)+(-3.051 x10” x T x T) -

+(7.469 x10° x T x T x T))/1000




Differential equations/explicit equations

Initial value

Cp0 = (32.24+(0.1923 X107 XT)+(1.055 x10” x T x T)H(-
3.595 x10°x T x T x T))/1000

Cpeo = (28.16+(-0.1675 x10” XT)+(0.5372x10° x T x T)+(-
2.222 x10” x T x T x T))/1000Cp,,

H,., = 283 % 10+(Cp oo, CPeo(0.5 X Cp,,)) * (T-298)
H_,oo= 411 % 10 +(CPy0-CPeo)(CPeop HCpyy)) X (T-298)

H,,= 242 x 103+(CpH20-CpH2-(0.5 X CPegy)). < (T-298)

k=02

48
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.3 55’.5‘U‘Uﬁ‘Nﬂ15‘?ﬂ‘lﬁnﬁﬁ‘U!ﬂﬁ631];]05&8!!‘1]1]!89!39?’)”1“

Indep Var = w, Solved with = RKF 45, Initial value = 0, Final value = 0.5

Differential equations/explicit equations

Initial value

dw/dw=((R,, R, )/2/pi/L/D,,,)-u
dC,/dw =u
du/dw = ((R,R

-WGS

)/2/pi/L/D ),
dC,./dw =u,

du/dw = ((-R o tR )/ 2/PI/L/D )0,
dC ., /dw =u,

duy/dw = ((-R,;,"RieV2/pi/L/Dy,0)-uy

dC,,/dw =,

020
du,/dw = (R, +R . )/4pILMD,)-u,
dC/dw =u,
dudw = -u,
dC,,/dw= u,

(12)

D,,, = 4850 x D * (T/MWh?2)

(1/2)

Dco = 4850 % D x (T/MWco)

Deo2 =4850 x D (T/MWco2)'

(1/2)

Dh20 = 4850 x D x(T/MWh20)
Do2 = 4850 D x (T/MWo2) |
Ph2 = P x Ch2/Ct

Po2 =P x Co2/Ct

Ph2 o= P x Ch20/Ct

Pco2 =P x Cco2/Ct

Pco=P x Cco/Ct

Pn2 =P x Cn2/Ct

Pt=1

Ct = Ch2+Cco+Cco2+Ch20+C02+Cn2

Rh2 = -20.53/60000 x Po2"* x exp(-18.742/R/T)

Rco = -352.8/60000 x Pco ' x Po2 ** x exp(-33.092/R/T)

0
24.184795
0
0.3224639
0

6.4492787

0.161232
0
2.7409434

49
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Differential equations/explicit equations Initial value

Rrev = -4402/60000 x ((Pco x Ph20)-(Pco2 x Ph2/Kp)) x -
exp(-34.104/R/T)
Kp = exp((4577.8/T)-4.33) -

d” 1 dl Y o L ¥ ﬂl = 1 é’j 1 Y o ¥ L4 ¥
wnanstluenashanulidmiunisidnuimenisnwivintu ldeygnlviluldussleyisunisen

Lidnsallagnsdu nviavhudilvidaudasilon uasdesdnsdsdiadiveaenarsynasaninisluly
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