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Thesis Kinetics of CO+NO Reaction over RW/Al O, at 150°C
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ABSTRACT

Kinetics of CO+NO reaction over RW/AL O, has been investigated at 150 °C according to
the behaviors of the system observed under both steady and unsteady conditions. As for the
behavior of reaction under steady conditions, rate of reaction was measured using a packed-bed
reactor. Concentrations of CO and NO were varied in the range of 0.0409-0.2454 mol'mand
0.0204-0.1431 mol-m's, respectively. The results showed that the order of the reaction were 0.03
and 0.45 with respect to the concentration of CO and NO, respectively. Behavior of the reaction
under Bang-Bang periodic condition reported in the literature was refered. The pattern of NO
concentration wave at the outlet of a reactor was employed to determination of satisfied reaction
mechanism and its kinetic parameter. For the calculation, the established model consists of a
mole balance equation for an integral reactor and differential equations for the change of surface
coverage of each species. The concentration wave of NO was calculated using the proposed
mechanisms and adjusted its kinetics parameters. The mechanism and its parameters which gave
good resemblance of experimental results obtained under both steady and unsteady operating

conditions were selected. Finally, the reliability of the selected kinetics model was evaluated.
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L4
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U3¢ (Internal pore diffusion)
E 4
3. A13QANAGY (Adsorption) YR IIAIHLMAMMUIBY Tawesd s s
v
4. mshlffsevesasaduuudumisioslvesdusawfnser (Surface reaction)
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Ats == As @.1)
B+s —— B-s 2.2)
A-st B-s ——= C-s+s (2.3)
C-s = C+s (2.4)
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A+s — A (2.5)
As+B +—— C-s+s (2.6)
C-s — C+s .7
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5. MIMYTY (Desorption) YBIMIHAATBNBBNINA WHULTO 12
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gﬂgWE unateludns Qﬂﬁﬁ?tﬂ (Internal diffusion mass transfer)

Internal diffusion

Porous catalyst pellet
External

diffusion
External surface
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2.2.1 mIAnIvaunamansveslgnammeldaniazaia [1-3]
P 4 a o 2 a o
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2.2.1.1 5anmeaisurya (Differential method)
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YPIAT A YBIAT A YIAT A YOI A (2.8)
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meldannzasiililimsazauvesans A luszvy annsodouaumsauga Tualddail

Fiup- F, + (r,XAW) =0 (2.9)

v
uazaumsuaassnsImsinalfnsouiludsi
-7y = (Fyy - F,)IAW (2.10)

aumsn  (2.10)  awnsalsuaumsuaaeasIMsinalfnsolugilvesminmsulasiuuay

9931013 Wa laasaumsn 2.11)

Ty = (Fyy X0 AW = (C vy XVAW .11
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-r, =kC,C, (2.13)
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Tay & fin kCD
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dgaseuiiedsuiuanududuvesmsdigunannsai d lagimsifeaiuil

2.2.1.2 758UNnTa (Integral method)

a o o

msmBudulisn lagiiauniniai 14 lasauuAsudulgisowasidouauns

& v W w aaa Q’l Q"’ o a o o o
auga lwadgreandosiududulfisoiiauudiu. simiwhnsduinsaaumsoyius H



] t 4 [ [
susmnljfsnitauuatiugnadesss ldnsildwadeandssiudasimsfalgiseniann
! av W aaa 1 o a o o do
mInaaee  iifesnindeslimsauyAsuauvedlfisnneuiimsduininsagumseyius
i 4 b4 v [
Wit daoudegunn dululanialliBdunniassgminnidiiiedsudulfisnegnoundy

uazdesmImaniioasImsiialfnserduny (Specific reaction rate constant) NguMgH

1 X o aaa LY 1 a ¢ aaa
A19 oM NAIIUNIzAUYeRlRATen Aredremsansizd wu Ugase
a @ d
A ——> HaaauMm 2.16)

[y [~ v o ' o
nnaunsaugaluatazanssasusy  zldarmduiussznimnudududiy

1 é’ oo o ar aaay d' Qé‘ g d'
nalugluuuaiee Jusgiusuaulgnsniauuaiuasgli 2.4
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T T
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Feed Effluent
Reactor C
Injection Detection
Pulse injection Pulse response
C ) C
T 0 4 0 t

(a) Pulse input

Step injection Step response

(b) Step input

4 v o d 1 @ ° @ o z
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(a) Pulse input (b) Step input
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CO+2NO —> N,0+CO, (3.13)
CO+N,0 —> N,+CO, (3.14)
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COy,+s =—= COs=s (A1)
NO, +s = NO-s (A2)
CO-s+NO-s —> CO,+N-s+s (A3)
CO,, +NO-s —> CO,+N-s (A4)
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