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Abstract

In heterogencous combustion, reaction of fuel and oxygen occurs on a catalyst surface. The
surtace of a cold catalyst is covered with the more effectively adsorbing species: when the
temperature is increased, this species is desorbed, and the rates of adsorption and desorption
determine the ignition lemperature, Based on the equations for the heat balance. cxpressions
were derived for the calculation of ignition temperature from the parameters of the experi-
mental sctip and the physical parameters of adsorption and desorption, These physical
parameters are the preexponential factor 4 and activation energy £p of desomption, the ratio
of zero coverage sticking coefficients, and the ratio of adsorption orders of tucf and oxygen.
Several published experimental ignition temperature measurements were reanalysed to obtain
adsorption desorption parameters [or CO, Ha, CHy, CoHy, and C;Hg on polverystalline plati-
num catalyst. The following parameters were determined via nonlinear least-squares fitling:
activation energies of desorption: £p(l /Pty = 43.3 £ 5.2 klmol, Ep{CO/Pt) = 107.2 £ 12.7
klimol, EpiO+/PY = 190£34 kl/imol, Ep{C:Ha/Pty = 136 + 21 klimol, En{Csl1/Pt) = 161 =
33 k¥mol: ratio of sticking coefficients: Sn,.u/Sow =367 = 96, ScppfS,, = 412283,

S‘,_\_l.,/S[.HA ; =3.9x£03, SCLHJ_U/SOI:,, =156+ 1.9 SCJHG_,,XSUJI, = 11.9 + 1.7. Error limits refer

(o a conlidence level of 0.95. Experimental ignition temperatures could be reproduced
assuming second order adsorption of CO, Ha, Oz, CH,, C:Hy, and Cilg on polycrystalline
platinum. These reaction orders have been debated in the literature.

Introduction

When a bare catalyst is exposed to a mixture of fuel and oxygen, the surtace gets covered
with the more elfectively adsorbing species. Depending on conditions, either the fuel or the
onygen has initially a higher coverage. If the fuel has a higher initial coverage, the oxygen
atoms on the surface will be soon consumed in the surface reaction. After the fast desorption
of the product, the vacant sites will be occupied mainly by the fuel, and the small amount of
adsorbed oxygen will also be consumed. Therefore, after @ few such steps, the surfacc
becomes almost tully covered by the fuel, When the ratio of fuel in the gas mixture is
increased, the reactivily of the mixture decreases and consequently the heterogeneous ignition
happens only at higher temperature. This means that increasing the fhel/oxygen ratio in the
gas mixture, the ignition temperature increases, Such behaviour has been observed in the
following systems: FHa/Oo/PLU[1], CO/Ox/Pt [1], ethene/O4/Pt [L], propene/Oy/Pt [L, 2, 3], and
NI1/O5/PL [4). In the opposite case, the surface is almost completely covered with oxygen
atoms and the increasing fuel/oxygen ratio decreases the ignition temperature. Such systems
are the CH4/0./PL[4, 5, 6], ethane/Q4/Pt |5, 7). propane/Oy/Pt [1, 4, 6, 8], and butane/Ox/Pt [1,
8] s¥stems.
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Recently we published [9] a new method for the evaluation of heterogensous ignition
temperalure measurements using an analytical model, which is based on the hear balance and
the Frank-Kamenctskil condition. It was assumed there that the rate limiting step is the
desorption of the dominant species from the surface of the catalyst. Equations were deduced
to relate the ignition temperature to the gas composition, the experimental parameters and ithe
physical parameters of adsorpiion and desorption. These equations can be used to predict the
tgnition temperature as a function of the composition of the gas, il the physical parameters of
adsorption and desorplion and the parameters of the experimental sctup are known. On the
olher hand, the equations can be applied to evaluate heterogencous ignition temperature
measurcments and to obtain unknown physical parameters via nonlinear least-squares fitling.

In this paper, the derivation of these equations arc bricfly reviewed, the results obtained
for COYO-/Pt, H-/04/Pt and CH4/O0+/Pt syslems are summarized, and the same equations arc
used for the determination of the adsorption and desorption parameters ol ethene and propene,
For a complete discussion of the derivation of the equations and further details on the CQO. Hs
and Cl 14 systems please refer to the general article |9].

Analytical expressions for the caleulation of ignition temperature
Reaction of fuel and oxygen pases on a catalytic surfuce can be described by the
following overall reaction:

F+o O, —>P (N

The detaifed elementary mechanism can be very complicated, but has (o contin the
competitive adsorption—desorption equilibrium of fuel and oxygen, the reaction of adsorbed
specigs on the surface and the desorption of reaction products [10):

R1 F+mPt(s) = m F(s)

R2 0., -2Pt{s) = 20(s)

R3 mF(s)+ 20 O{sY = k P{s}+(m+ 20— k) Ptis)
R4 P{s) —= P+ Pt(s)

Symbols F, O: and P denote the luel, oxygen molecule and product species, respectively,
in the gas phase; F(s), O(s) and P{s) denote the {uel, oxygen atom and product species on the
surface, respectively and Pt(s) denotes a vacant site. Adsorption of each fuel species requires
m vacant sites. Note that step R3 can be either an elementary reaction on the surface, or an
overall reaction that incorporates all surfuce reactions.

In catalvtic ignition experiments, the catalyst is usually a Pt plate or Pt wire. A frequently
used experimental setup is when a eatalytic wire is placed in a cross-stream gas flow |1, 11
12]. In such cxperiments, lemperature of the catalyst is increased to just below the ignition
lemperature, Having reached a stationary state, a small extra heating will ignite the system
and the temperature vs. time curve is recorded until & new stationary state is achieved. Due to
the exothermic chemical reaction and the external heating, tempcerature 7 of the surface of the
catalyst is always higher than temperature 7. of the inlet gas flow [ar from the catalyst.
Temperature 7 is determined by the heat balance, that is heat production by electric healing
and chemical reactions is equal 10 heat loss. Due to the relatively low temperature, conductive
and radiative heat transport can be neglected and heat loss is mainly due to cooling of the
catalyst by the gas flow, called convective heat transport. According o the theory of heat
transter | 13], convective heat loss depends linearly on the ditference of temperature 1 of the
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wimpurature T, of the gas (ar from the suriace und s proportional to the ratio of
wliotivity 4 of the gas and the characteristic thermal lenpth L

suyiaee

HITAATCTIR S

A

1]

WA+ O, =T =T,

Pere 447 18 the enthalpy of the overall reaction. e is the rate of the overal] reaction, and
I

(715 il rie ol heat production due to electric heating. The chargcteristic thermal length 1,
v e caiculined trom the flow geometry [13]. For stagnation point How configurations.

Lo=2x10 Yy ig (3

i I the Kinematic viscosity of the gas at lemperature 7., and & is the velocity gradient

5 . . | - . . . R .
s e, Units of £ vand g arem, m? s and 57, respectively, I a wire of diameter
ud perpendicalarly in a flow ot velocity u, the characteristic thermat fenpth is

a4
0.891< 107 Re"

s

{$

. is the dimensionless Reynolds number (Re = ud ¢ v).
o ignition. the surtace temperature is determined by the balance of the eleciric
1otk heat production of the surface reactions and the heat loss; the heat production of
the checiiee henting is more significant than that of the chemical reactions. Any increase in the
3 npersiure requires additional electric heating, At the ignition temperature,
il increuse in the external heating results in a large change of surfuce temperature.
fe: thz memenl ol ignition, the lemperature increases spontaneously due to the chemical
. without additional heating. According to the Frank-Kamenetskii condition |14],
cguation (2) with respect to the temperature results in an expression for the

o

il

comattios ol jnniiog

LN (35
o I

T

i this coumidon, £ and £, can be calculated from the conditions of the experiment and
s woweilknown value. Rate of overall reaction @ can be obtained from the differential

surfuve coverage of species, HMowever, due to the stoichiometry ol reaction
eull reaction rate and the time dertvatives of surface coverage of specics are nat
The lollowing cquations relate the rate of overall reaction @ to the e
ol adsarption and desorption of the fuel and oxygen (kea. 4n. ko.a, Son). the
cooul fuel, oxygen and vacant sites (&, &, A). and the reaction order of
weroriien and desorption of the fuel and oxygen (a1, Ben. Ro.a, o)

ft

T = r{',.-__.\ Ufl."‘ - A'I.-_[) 9;:."‘] (6}
i ] My s LT

—= —(__*r"o,..\ 0.7 ~kop By J 7
I e
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In these equations I is the density of active sites on the surface of the cotalyst, which is
T 2707410 " mol m ° [15Fin the case of Prcataly st

Rate coefficient of adsorption ol species § at zero surface voverage is egual to the numbe
of species hitting the surfuce multiplied by the zero-coveruge sticking coctticient Sea o)

(8)

where B, and p, are the molar mass and the partial pressure of
respectively. Partial pressures can be expressed as - p¥

specics 7 in the pus phase,
X is the male fraction of species J.

w where 5 Is the wtal pressure and
The rate coefTicient of desorprion can describad by ar Arrhenius expression:

I - . P
kg= s, expi—F, FRT) {9

Note that in equation (9), preexpanential factor Ay wus expressed with surl
and not with surface concentralions.

Initial fuet coverage. If initially the surface is
(=1t

GCE LOVerages

almost complelely covered with el
hen the number of oxygen atoms on the surface is regligible (Ao~ 0} and the rumber
of vacant sites is very small (6, « 1), therefure equation (7) can be simplitivd 10:

r "
w=—k, 6"
gt

' (10}

Denote 5~ #ig a / s the ratio of the orders of adsorption of fuet and ovveen, 1t can be
shown [9], that ratio b should always be greater or equal to one in cutady te dgnilion svstem,
with Initial fuel coverage,

[Fh 1 then AR L Ny -

=0, 0% " S and dhe overal! reaction rte is
o - _I. kL;“‘__ - __.I;kﬂq.. (1)
G =i _kr;\
A S m—" =
ke
From cquations (3pand (11);
I./ .
8 —kl—w .
—|  kpa AT == {2
cf | m =1 | .
N f{'[_;_;, J

Carrying out the differentiation, and substititing the above expressions for the rate
coefficients, the following condition of ienition is obtained:

863



LA L dypp Eygexpi-Lep/ RT) |

{13}
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Yo Sou VHE

The kind of quantity caleulated on the left-hand-side of this cquation is called 19] the
ignition Damkdahler number Ax In equation (13}, parameters Adep. Ergp and 5- 8008y are
physical constants of adsorption and desorption. Knowing these values and the other
constants characteristic lor the reaction and the experimental setup, ignition temperature 7
can be calculated knowing the composition of the gas by solving equation (13). On the other
hand. this equation can be used for the determination of adsorption and desorption paramcters
from the experimental ignition temperature vy pas composition data by nonlinear least-
squares [iting.

[f the rativ of the adsorption orders &> 1, then aga — 4 =0 and therelore, &% =0 if
#. « 1. This results in the following approximate expression for the overall reaction rate:

W
Fhy (ko
w=—"A 0 {14)

o | kpa

Substituting equation {14) into equation {3) and differentiating all temperature dependent
terms with respect T results in the following cquation:

. ¢ — . .
AHLD S(),[]A:_[) [rv' 2ART Yo/ (’b—_l +h oS k ,DL —hfp =1 {13}
AT S;_o P J (‘X’F.-"f i, )h 2T T J Ry

il

Using cquation (13), ignition temperature 7 can be caleulated from the composition ol the
gas knowing the physical constants and data ol experimental setup. On the other hand, if ratio
b of the adsorption reaction orders is known, Frp and 4" can be obtained from a nonlincar
least-squares fitting from experimental ignition temperature - gas composition data, [ is not
known, its value can also be determined this way.

Initial oxygen coverage. If initially the surface is almost completely covered with oxygen
{0 = 1), then the ratio of the (uel on the surlace is negligible (#r=0) and the number of vacant
sites is very small (A, « 1). This case can be treated analopously to the case of full fuel
coverage. 1t can be shown [9], that the ratio of the adsorpiion orders b = a4 ¢ #p.4 should
+lways be fess or equal to one in catalytic ignition systems with initial oxygen coverage.

In the ¢ase ol 5=1, the condition of ignition can be obtained using similar steps as shown
in the casc of fuel coverage:

TAH L, Agp Egpexp(=Eqp  RT)

, 5
ART{E ”’F SE*GJ
Xe Yo Seo

(16)

I{ A<1, then the condition of ignition is the following:
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Lquations {16) and (17} can be used the same way as described in the case of tuil fuel
coverage. Note that in the case ol oxygen coverage, obtained activation cnergy and
preexponential factor values describe oxygen desorption.

Determination of Parameters by Fitting Experimental Data

We have lound more than 30 publications dealing with heterogencous ignition. Most
experimenta data of heterogeneous ignition are available for the ignition of Ha, CO, CHy, but
some papers were found that investigated the heterogencous ignition of other fuels, including
ethene and propene. These articles studied heterogeneous ignition on a polycrystalline
platinum catalyst. Tgnition temperature measurements showed that increasing the fuel/oxygen
ratio, the ignition temperature ingreases in the case of CO, 11z, cthenc, and propene, whereas
the ignition temperature decreases in the case of CH,.

In this section, published experimental ignition temperature measurements were
reanalysed using the analytical expressions derived on the dependence of ignition tempcrature
from experimental and physical paramcters. In all cases, the experimental data were digitised
[rom the original publications and the experimental conditions were extracted from the text of
the article. The utility programs of the CHEMKIN-II package |17] were used for the
calculation of parameters like thermal conductivity and viscosity of gas mixtures at a given
temperature. Knowing the experimental conditions, equations (13), (13}, (163, (17} relae
ignition temperature o physical parameters, like ratio of sticking coeflicients and Arrhenius
parameters of desorption. The nonlinear implicit algebraic cquations were solved numerically
to obtain the ignition temperaiure. The experimental ignition temperature vs. gas composilion
data can be fitted using these equations to obtain the unknown physical paramcters. The
Levenberg-Marquardt (LM} aigorithm encoded by P. Holpdr and E. Keszei [18] was used {or
the nonlinear least-squares fits,

An important question is if the parameters to be determined are effective andfor
independent of each other. Principal component analysis [19] of local sensitivity matrix is an
cfficient method to answer such type of questions, First, the parameters determined by the
previous nonlinear leasl-squares fitting were utilized for computing T.°, the calculated igni-

tion temperature at the conditions of experiment £, In the next step, parameters £, 8 and Ap
were changed by 0.1% and sensitivity coefficients (5,1, sp, s3) = (87°/8F, , &1°/8S,
@]’}c/é;iD J were estimated via the caleulation of finite differences. The sensitivity coefticientls
were  then  normalized by caleulating (ED/Tf Iﬁfc/ﬁﬂ)), (S‘/‘f'f Xﬁ];.c/ﬁ.ﬁ'). artd
(AD/Tr“ l@]’:“/c’JAD). The normalized sensitivity vectors form matrix 8 , which have 3 columns
and / rows. According to the method of the principal component analysis of local sensitivity
matrices [19], eigenvectors of matrix §'S show if the parameters are independent of each
other and the corresponding eigenvalues indicate the effectiveness of single parameters or
parameter groups deflined by the eigenvectors. For example, in case of threc paramcters,
eigenvector (1.00, 0.00, 0.00) means that the first parameter is independent from the other
two; eipenvector (0.00, ~0.71, 0,71) related to a high eigenvalue means that the model outpul
is determined by the ratio of the 2™ and 3™ parameters. The effectivencss of 4 parameter
within a parameter group can be characterized by the square of the corresponding eigenvector
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companent. The principat conponent analysis cateulationg were pettormed wsing a madilied
version of KINAL {20).

Ignition of CO on pobyerystalline Pt osurface. Tlewroponeaus janilion of €O on
platinum surfuces has been diseussed in numerous napers bet anly ew of thon [ 12021
contain originul experimuental data. When he feel/onyaen ratio s lnercased. the ignition
termperature in the CO/O-/PL systern increases, which iudicates thut the serliee of the cetulvst
15 initially covered with the fuel: theretore syuations {13y and {15y arc to be used inthis case.
Experimental CO ignitfon data of Cho and Law [1] and Risneme et al. [12] were ued asing
cquations {133 and (15) These srticles conlain data for the wirg In Sow” geometry, The twa
datasets were Ned simultancously.

The first step is to determine the ratio of udsorption exders. which was porformed vsing
equation (I15). where the rutie of adsorptiorn erders £ owus one of the filling parssmeiers.
Pringtpal component analysis indicated that & is an independent and effcetive paransetor in
this case. The determined value was & L0010 Therelore. the sdsorplion reaction orders
ol CO und O cun be assumed 1o be equal. Next assuming that & 1. nondingar leusl-souares
titting was perlormed using coquation (137 to obtain vaiues of Eeos, S=Scon

cand e

Relatively high error imits supgested that these parameters could he 1. perslens whiel
wag verified with o prineipal compaonent anulvsis of the normalized sensitvilye matris, Resuehs
of the princinal component anadysizs show that ratie An'S could be Bied indepesdondy and
ellectively, Therelore, eguation {13y was transformed o the Tallow ing lm:

raJrL|- W | Ep o expl= 0 7]

e “1 (18
Y, W, b
e (Mo b

i
ART? :
"\,0 ’\I Jr']— .S‘ J

Uising this equation, the filting parameters now arce Fo. Ap/S and /8. Results of the
principal component analysis of equation (18) indicates that af! new fiding parametuers can b
determined separately, though ApdS s not a very elfective paramcter. therefore 1t will have
higher standard deviation.

The resulis of parameter estimation are: Eeap= 10722127 Klmol. cleop/S=
{9.74:‘7]9.57)><10”._ and 1/5=0.02434 00050 The indicated errars are 93% confidence lmiis.
These determined parameters were transformed to the mean valuces of parameters Lepp. Y
and Acop and the corresponding 95% confidence limits, taking into account the rules of crror
propagation. The determined activation cnergy of desorption of CO from polverystalline
surface was fpop = 107,221 2.7 klfmol. The ratio of the zero coverage sticking coctticients is
Scoof So,0= 412485, and the preexponential factor of the CO  desorplion s
Acop—4.0x10"7£8.1x10" ¢

[gnition of H; on polycrystalline Pt surface. Catalytic ignition of Ha on Pt surfaces has
been discussed in several papers, many of which reanalysed the same original measuremens.
Original experimental ignition temperature data were published in references [1, 11, 22, 23,
24, 251 Similarly to the CQ/Q/Pt system, the ignition temperature in the H0/PU system
increases with the increasing fuel/oxygen ratio. This indicates that the surtiace of the catalyst
is covered with the fuel, therefore equations (13} and (15) arc valid. Ignition lemperature vs,
gus composition data obtained by Fassihi et al. [22] and Deutschmann et al. [25] were
reanalysed using equations (13) and {13). Fassihi ¢t al. used ~wire in flow’ selup. whereas
Deutschmann et al. used -stagnation point flow” setup. Although the experimental conditions
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were vory diflerent, huth diatasets could be tfitted simultanecusly and the experimenta) data
cotad be reproduced with the same physical paramelars.

Determination of the ratie of adsorption orders wis carried ot using eguation (15). and
A= LAOBE0 1S was Tonnd. Again, principal compoenert analvsiy Indicated that # s an inde-
persleni and clfective parameter in this case. Therefore, it can be assumed Lhat the adsorption
rcacticn orders of Hy and O are equul. that is. =1 This means that either equation (13) or
equation 181 can be used. depending o the result of the principal component anals sis,
Principal component analysis inlormed us that the titing purameters Ap. Ap. and S o cquation
(13} are lnzerdependent: consequently the wansformed equation (18} was used for the
nonlinesr leasi-squares fiting. The sesnlis of the parameter estimation are the following:
Figay 4337252 klmol. Ay S7(2.5743.900° " and 1800272400071, The determined
paramclers wire transformed to the mean values and 93% conlidence limits of parameters
Erasme S and Hi- o taking inte aceount the roles of ereor propastation. The determined value of
43.575.2 klimal. The
=36.7+9.6, and the preexponential

the activation energy of the desorption of 11s Trom Pt osurface ts &

ratio 0¥ the wero coverage sicking coeflicionis iy 5,078

tuctor ol ke Fl- desorption is Ay 94313 15210 ¢

Ignition of alkeiies o poiscrysiailine P surfoee. O]L‘_Ju‘ moleeules are easily adsorhed
by repturing the weak carhon-carbon w-bond and forming two sepurate carbon-metal o-
bonds. The gnition temneraiure in this system increases with the increasing fuel/oxygen ratio,
indicating hat the surlace 18 covered with the fuel. This means that equations {13 and (13)
are applicable.

Tueo papers [T 6] were lound that investigated the dependence of the heterogeneous
ignition wmperture of alacnes on the composition of the gos. Veser and Schmidt 6]
pudiished ignition tempuranzre datz ol ethene and propence obisined n stagnation point low
geometry, while Cho and Law P sindied cthene and propene ignition in wire in Aow’
geomelay.

Tgnition of ethone. Fxperfmental data ot Cho and Law [1] were fined using equations
(13} and {13). Datermimaion ol the ratio of adsorpion orders was performed using equation
(15 and & = 1.03=0.17 was abtainad. Principal component analysis showed that & coutd be
determined independiently and eifvetively in this case. Thus. it can be assumed that the
adsorption rescticn orders of ethene and oxvgen are coval, Assuming that & = 1, u nonlincar
least-squares Niing und o subsequent arincipal component analvsis was performed, using
equation (13). Privcipal component analysis indicated that the fitting parameters Ay, £, and §
can be determined independently in this case. although the ignition wcmperature is relatively
insenstlive to the value of Ap. Phe resulls of the parameter estimation are; Lo n = 135.6=
20.95 klimol, S U;’Sm o 7 156219, Ao =T (3.5225:16.29)«10'" s°'. The indicated
errors arc 953% contidence limits, The measurcd data and the fitted curves are shown in Figure
1.
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Figure 1. Surfacc ignition temperature for cthene ignition. Circles show the experimental data
of Cho and Law [1]; the solid and the dashed lines denote the fitted curves using cquations
(13) and (15), respectively.

Ignition of propene. Hetcrogeneous ignition temperature data of Cho and Law {1] were
used for the determination of adsorption and desorption parameters of propene on
polycrystalline platinum. Using cquation (15), the ratio of adsorption orders & = 1.05+£0.33
was determined, Assuming that & = 1 and using cquation (13), the paramcter estimation gave
the following results: Egp,p = 160.8+32.91 klimol, Sey /S, s = 119217, deayn =

{].204_-9‘.’32')><10l3 s '. The indicated errors arc 93% contidence limits. Principal component
analysis of equation (13) proved that the determined parameters could be determined
independently. The standard deviations arc higher in this case because only few measured
ignition temperature data were available and their scatter was significant.

Ignition of CH4 on polycrystalline Pt surface. Unlike in the casc of the heterogencous
ignition of CO, H», and alkenes, which were discussed above, increasing the fuel/oxygen ratio
in the CH4/O4/P1 system results in lower ignition temperature. This indicates that the surface
of the catalyst is initially covered with oxygen atoms, and cquations (16) and (17} are Lo be
used. Note that these equations contain the activation energy and the preexponential factor of
the desorption of oxygen and not of the methane. Experimental data obtained by Veser and
Schmidt [6] were reanalysed using equations (16) and (17). Determination of the ratio of
adsorption orders was carried out using equation {17}, and =0.9510.25 was found, therefore
the adsorption reaction orders were considered to be equal. Equation (16) was used to
determine values Fo,p, Ao,0, and § = So,0 / Scnyo, and the tfollowing results were obtained:
Eo,p=190£34 kJimol, Ag,p~(7.5£35)x10" s”', and $=5.920.3. The indcpendency and
effectiveness of these parameters were checked by a subsequent principal component
analysis, which showed that the parameters could be determined independently, although the
preexponential factor Ao,p is not a very effective parameler, therefore its value has a large
error limit.
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Conclusions

A ncw method has been developed for the evaluation of heterogencous ignition
lemperature measurements using an analytical model, which is based on the analysis of the
heat balance and the Frank—Kamenetskii condition. Equations were deduced to relate the
ignition temperature {0 the gas composition, the experimental parameters, and the physical
parameters of the adsorption/desorption processes. These equations can be used 1o predict the
ignition temperature as a function of the gas composition, if the physical parameters of the
adsorption and desorption and the parameters of the cxperimental setup are known. On the
other hand, these equations can be applied to evaluate heterogeneous ignition temperature
measurements and te oblain unknown physical parameters by means of nonlincar least-
squares fitting,

This method was used 0 re-cvaluate experimental ignilion temperature data for the
following systems: CO/OxPt, HyOx/PL CiHyOxPL, Cal /0P, and CH/O-/PL Activation
energy values were determined for the desorption of CO, Hs, CsHy, CH,, and O- from
pelycrystalline platinum surface. In addition, ratios of the zero coverage sticking coelficients,
and ratio ol the adsorption reaction orders were also determined,

Design and optimisation of heterogencous and catalytically stabilized thermal (CST)

combustors and catalytic three-way converters require the proper quantitative description of

heterogeneous ignition and combustion. Nowever, most of the data used in numerical madels
are cither crude estimations or based on physical measurements at very ditferent conditions,
like on a single crystal at low temperature. The method described here allows the
determination of hasic parameters of adsorption and desorption, corresponding to a practical

catalyst at the temperature of ignition, that arc essential for the compuler simulation of

heterogeneous combustion systems. The parameters dotermined are direetly applicable in
numerical modelling,
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