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Abstract

The oxidation of carbon monoxide on a catalyst, LaSrCoQO; was investigatigated
with a plug flow system. Kinetic quantities such as reaction-rate, reaction order
and Arhenius-parameters at various reactor temperature from 200C to 300C
were determined. Also, the optimum condition for the oxidation of carbon monox-
ide with this catalyst was determined and are as follows.

Partial pressure of oxigen , 428mmHg
Partial pressure of carbon monoxide ; 332mmHg
Mixed moral ratio of oxigen and Carbon monoxide ; 1.3:1
Total gas flow ; 224ml/min
Reaction temperature ; 340°C

The reaction kinetic equation at the optimum condition, temperature range from
200°C to 3407, are as follow.
V=Aeﬁ.5Kcal/RT [CO]0,93~0.98 [02]0.42~0,50
In addition to this, numerical calculation were performed to evaluate the mass
and heat transfer effect on this system.
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Table 2. Reaction order of carbonmonoxide
and apparent rate of equation 4, k”.

reaction reaction order of apparent rate
temp(C) carbonmonoxide  constant, k" (sec™")

200 0.92 0.215
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280 0.96 0.550
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Fig. 6. Effect of oxygen amount on the carbon
monoxide oxidation at carbon monoxide
gas flow 0.437mol/g cat-min and vari-
ous temperatures
(A :2007C, O:220C, O:240C, V
1260C, A :280C, H:300C, @:
320C, ¥ : 340C)
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2 o)A 62.1%, 240C ol A = 0.0415mol/g cat
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Table 3. Reaction order of oxygen and appar-

”»t

ent rate constant of equation 6,k”’.

reaction reaction order of apparent rate
temp(C)  carbonmonoxide constant, k™ (min™")

200 0.40 0.126

220 0.43 0.162

240 0.45 0.209

260 0.46 0.260

280 0.47 0.324

300 0.48 0.391

320 0.49 0.472

340 0.50 0.570

o]l 9|3t H A9 WrEASFE HELE
200Col A 0.40%}F, 220°Col A 0.43%, 240C
4] 0.45%}, 260°ColA 0.46xF, 280ColA 047
2}, 300°C ol 4] 0.48=}F, 320°C ol A 0.493}, 340°C
o A 0.502} o] 4}

49 M HSAAM HT4

479 A¥ge 429 Fol Z AFY W9
YArsteba o] gnte] FAIE YEbE Holn 4.8
4y e daslgart & RFoR EAY W
49 Faol #FAE dvehd Folo. metA
B 494 YME 4tae daziasrt MR
FEHoZT W2 Hd AEe FIHY g
dated HEAD & Ye F=4E FYIZA
F Holch. ot F 22 k"#H B 39 k™
gozie (AN WEE=AFH K'E A
F A= E 49 Zrh

Table 4. Calculation of reaction rate constant

k.
reaction temperature reaction rate constant
(C) k’(min~!)
200 0.269
220 0.349
240 0.454
260 0.571
280 0.717
300 0.873
320 1.063

340 1.293
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Table 5. Relation between effectiveness factor
and particle diameter.

dex10*[cm] 6.08 2.05 2.10 1.04 0.43
7 0.78 0.87 0.98 099 0.99
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Table 6. Surface pressure of catalyst.

d*x10[ecm] X* P*(atm)
6.08 0.36 0.437
2.95 0.52 0.437
2.10 0.71 0.437
1.04 0.74 0.437
0.43 0.74 0.437

PsS=PA— 4P
0.437—(5x107%)
0.437—(6x107)
0.437—(7x107)
0.437— (7% 1079
0.437—(7x107%)

4.12 7| —22H ZHof Zof el HolE
Zujdztel A7o| 0.0295cm o|A L] AlE
Me ZIAZdA & BHZEEFoe FHUNS

olglx dolF9 dFeo] EI}HT Uk
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Fig. 10. Monograph of partial pressure difference.
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Table 7. Surface temperature of catalyst.

dp % 10?[cm] Ts—T Ts
6.08 —9.41x107° 340—(9.4x107%)
295 —1x107* 340—(1x107Y)
2.10 —-1x107* 340—(1x107%)
1.04 —1x107* 340—(1x107%)
0.34 —1x107¢ 340—(1x107%)
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Nomenclature
. specific surface area, m?/m?®
. specific constant in gas-solid system
. Concentration at surface, mol/cm?
. heat capacity at constant pressure, cal/g
T
. molecular diffusivity, m?%/s
. catalyst’s particle diameter, m
: mass flow rate, Kg/m?s
: heat transfer coefficient, cal/m? min K
: mass transfer dimensionaless group
. heat transfor dimensionless group
. equilibrium constant
: mass transfer coefficient of gas phase
: mass transfer coefficient of liquid phase
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K, K’, K”, K™ ! reaction rate constant for pres- Sh  : Shewood number, dimensionless(Kcd/D)
sure unit of equation St ! Stanton number, dimensionless(hCp/G)
k, k', k”, k™ : reaction rate constant for concen- Ts : temperature at surface, K
tration unit of equ ation 13, 14, u : local velocity, m/s
15, 17 V I amount of adsorbed gas
L . particle length, m Ve : volume of pore, m®
Na : molar flux, mol/m? min Vu : volume of helium, m?
No : Nusselt number, dimensionless Vu ! volume of mercury, m?
Ny ! Nusselt number, dimensionless Vm : effective molecular coverage area per
P : atmospheric pressure, atm molecule of gas chemisorbed
Pas ! pressure at surface, atm Vo . standard volume, 1/mol
Pco : partical pressure of carbonmonoxide, a area per one molecule of gas
atm chemisorbed
Po: . Partial pressure of oxide, atm ra . reaction rate, mol/m3-min
Pr : Prandtl number, dimensionless(po du/u) 4H : heat of reaction, cal/mol
Ps : Saturated vapor pressure, atm ep . Porocity

q . heat transfer flux, cal/m?-min
r : mean particle diameter

: rate of coverage area

. effectiveness factor, dimensionless
Re : Reynolds number, dimensionless(p du/x)

&

0

7

k : thermal conductivity, cal/m min-K
Rep . Reynolds number of particle, @

Oc

or

. viscosity, Kg/m-s

dimenstionless (o du/g) : solid density, Kg/m®

Sc  : Schimidt number, dimensionless(o/g D)
S; : metal area, m?/g

. particle density, Kg/m?



