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The pulse laser photolysis/laser induced fluorescence {RILP technique has been used to measure the
rate constants of the reactions of OH radicals with dimethyl ether and ntetitydutyl ether. OH radicals

were produced by photolysis of,8, at A = 266 nm. The photolysis cell was heated by a small electric
furnaces in order to obtain information on the temperature dependency of the rate constants in the domain of
295-660 K. A preliminary study of the reaction of OH with methane was carried out to control the experimental
setup. The Arrhenius expression obtained in the temperature range 66895, kor+ch, = (5.65+ 0.49)

x 107217 301 exp[—(959 &+ 36)/T], is in very good agreement with previous determinations (bimolecular rate
constant units: cfmolecule® s71; error limits & 20). For the reactions of OH with ethers, the Arrhenius
expressions derived from our own results ksgipme(295-618 K) = (3.02+ 0.10) x 1072°T 285 exp[(618

=+ 13)/T] and kop+mtee(297—616 K) = (6.59 & 0.43) x 10 °T 240 exp([(499+ 22)/T]. Combining these

data with those from previous experimental studies allows us to derive Arrhenius expressions in larger
temperature domainskon+ome(230-650 K) = (4.59 £ 0.21) x 10719T 246 exp[(476 + 14)/T] and
kOH+MTBE(230_750 K) = (158:|: 009) x 10720T 298 exp([(716:|: 18)/T]

Introduction Concerning the thermal stability of the organic reagent, it is
There i . f ted d iall likely, from experimental and modeling studies on the oxidation
Ere Is a growing use of oxygenated compounds, €specially ot p\ie2 ang MTBE? that thermal degradation is negligible at
organic ethers, as fuel additives with beneficial effects such as temperature lower than 750 K. However, we considered that

an increase of the octane number and a reduction of carbonit would be useful to perform preliminary measurements on the

monoxide and particles emissions. However, these additives Can.qaction of OH radicals with methane. a reagent with a better
also enhance the exhaust emission of volatile organic compound§hermal stability than ethers. Also ,this reaction has been

(VOCs) such as formaldehydeA better understanding of the extensively studied in a large temperature dorhaiith a very

mfluenpe of oxyge_nateq fugl qddltlves requires gccurate datagood agreement between several independent determinations.
on their consumption kinetics in automotive engines. Normal

combustion in an engine occurs essenti_ally_at high temperatureExperimental Section

(between 1500 and 2000 K), and kinetic data should be

determined in this range. However, data obtained in a lower Figure 1 displays the main features of the experimental setup.

temperature range (from ambient to 800 K) are also of interest The reaction cell is made of quartz and is heated by independent

because important processes such as knock take place in thiglectrical furnaces in order to maintain a flat temperature profile

temperature domain. in the reaction zone. Temperature measurements along the
In this work, the rate constants for the reactions of OH radicals eaction cell axis showed that in the range 3888 K the

with dimethyl ether (DME) and methyert-butyl ether (MTBE) ~ temperature gradient is less than 1.0 Kénirhese measure-

Measurements have been performed using the pulsed lasef’om the bottom of the reaction cell. _

with a reaction cell heated electrically. OH radicals were The central one is closed at its end and contains a chremel

produced by photolysis of 4,. The production of OH by alumel thermocouple for temperature control. The molecular
thermal decomposition of iﬂ)Z could increase the background reactant, diluted by helium, flows through the intermediate tube,
signal and reduce the accuracy of the OH fluorescence measure2nd an HO./He mixture flows through the external tube. Gas

ments. Specific measurements of the fluorescence signal in theflow rates are controlled by mass flow meters with an individual

absence of the photolysis light showed that OH production by accuracy of 3%. .

thermal decomposition of 4, was completely negligible up The fourth harmonic of a Nd:YAG (GCR-100, Quanta-Ray)

to 570 K. A progressive increase in the signal was observed at!aser is used for the production of OH radicals in the ground

higher temperatures, but the photolysis remains the dominantstate (Xz (v = 0)) by photolysis of HO, at1 = 266 nm. The
process for the formation of OH up to 670 K. OH concentration is monitored by laser-induced fluorescence

using a Nd:YAG pumped-frequency dye laser. OH excitation
* To whom correspondence should be addressed. Phone: 33 2 38 25 543t 4 = 282 nm corresponds to theZx (v" =0) — A2_2+
82. Fax: 33 2 38 69 60 04. E-mail: vovel@cnrs-orleans.fr. (v' = 1) transition. The dye laser operates with Rodamine 590
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Figure 1. Experimental setup.
Figure 2. Reaction OHt+ CH,. Evolution with time of the fluorescence

; ; signal. (@)T = 295 K; CH, concentration (molecule cr?), (@) 0.0;
in methanol. Both the photolysis and fluorescence lasers have(A) 4.05 % 10 (W) 6.95 % 10% (b) T — 619 K CH, concentration

repetition rates of 10 Hz. Typical pulse energies, measured at(molecule cm?), (@) 0.0; (a) 2.67 x 10 (M) 1.26 x 10%.
the exits of the reaction cell, are @5 mJ for the photolysis ' ' '
laser and slightly less than 1 mJ for the fluorescence laser. A
time delay generator (Stanford Research System) synchronizeg50/50%) solution was concentrated by bubbling of helium
the laser shots at the preset reaction time. during 2 days.

A photomultiplier (PM) collects the radiation emitted in a
direction perpendicular to the plane defined by the two laser reguits and Discussion
beams. A filter with 310 nm peak transmission and 10 nm
bandwidth selects the signals corresponding to ti&ETA (a) OH + CH4 Reaction. The reaction of OH with methane
(v = 0) — X%z (v"' = 0) transition ati = 308 nm and to has been studied in the temperature range of-B88 K at a
the A= (v' = 1) — X%z (v"' = 1) transition atl = 314 nm. total pressure of 1.3% 10* Pa (100 Torr). Figure 2 shows that
The output signal of the PM is integrated over a preset time the LIF signal (on) decays exponentially in the whole domain
period (gate width, 100 ns) by a Boxcar (EG&G, Princeton of methane concentrations. The pseudo-first-order rate constants
Applied Research) and transmitted to a microcomputer. The (k') were obtained by fitting the variations of la(;) with time
signal integration was repeated 128 times to increase the signalto straight lines by using a weighted linear least-squares
to-noise ratio. procedure. As recommended by Cvetanovic et data were

The reactant concentration is derived from its partial pressure weighted byw; = 1/0i? with 0; = 0i./lon. 01, iS the mean
in the reaction cell under the perfect gas assumption. To control standard deviation of the 128 OH fluorescence signal measure-
that rate constant measurements are conducted under pseudanents. The value df obtained without methane was denoted
first-order conditions, the OH radical concentration has been ky and corresponds to the contribution of two terms: the
estimated from the pD, concentration with a quantum ef- consumption of OH by reaction with #; (ku,0,[H202]) and
ficiency of 2 and an absorption cross section depending on the diffusion of OH out of the detection zonkg). External
the temperatureé.The HO, concentration has been measured consistency values were computed for the standard deviations
at room temperature by absorption of the 213.9 nm line from a of k' andk;,.
zinc lamp. For these measurements, an absorption cell (1 m Figure 3 shows the variation of the net pseudo-first-order rate
length) was connected to the exit of the reaction cell. A band- (K — ki) with the methane concentration. A linear relationship
pass filter (214 nm peak transmission and 12 nm bandwidth) is observed for all temperatures studied, and rate constants of
isolated the 213.9 nm line. The transmitted light was detected the bimolecular reaction of OH with CHare derived from the
by a photodiode. All experiments on OH DME and OH+ slope of each straight line obtained from data fitting. Data were
MTBE reactions have been done with [organic reactant]/[OH] weighted byw; = 1/0i? with ¢; = [ok? + ok 2]Y2 Table 1 lists

ratios above 100. This ratio is considerably highed(?) for the values and their error limits taken as twice the standard
the reaction Cli+ OH to make the secondary reaction £H deviation. The range of OH and GHoncentrations are also
OH negligible. mentioned in this table.

The certified purity of Helium (Alphagaz) was 99.9995%. The Arrhenius plot of the rate constants measured in this work

Those of the reactants were 99.90% (methane, Alphagaz), 99%Figure 4) exhibits a curvature, and a two step procedure was
(DME, Fluka), and 99.8% (MTBE, Aldrich). Both ethers, liquid used to determine the three parameters of a modified Arrhenius
at ambient temperature, were purified by distillation prior to expression:k = AT" exp(—E/T). In the first step, variations of
mixing with helium in a storage bottle. The initial,8,/H,O In(k) with T were fitted to the expressiogn= In(k) = In(A;) +
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4000 —— used with data weighted by, = 1/0,2 and o, = oy/k. The
3 }% best fit so obtained corresponds to the expression
3
=007 i Korssci, (this work) = (5.65+ 0.49) x
A !
—° 2000 f ;i 10 2T 3% exp[—(959 + 36)/T] cm® molecule * s™*
] ff X
x + X e Kinetic dat& 12 previously measured with different tech-
1000 jﬁ = “f niques (shock tube, flow reactor, and photolysis cell) have been
I e also plotted in Figure 4. Dunlop and Tullydetermined the
0M NN R rate constant between 293 and 800 K. They mentioned an

0 2 4 6 8 10

CH, concentration (10% molecule.cm=) outstanding agreement between their values and those measured

between 223 and 420 K by Vaghjiani and RavishanRdmam

Figure 3. Reaction Ot CHa. Evolution with the methane concentra- ) et of data, they derive a modified Arrhenius expression:

tion of the net pseudo first-order rate constant. Temperature @): (
295; (&) 367; @) 464; (¢) 619. kOH+CH4 (Dunlop and Tully)=

| 9.65x 10 ?°T >*8exp(~1082M) cm®molecule * s™*

1x10™"

Atkinsorf observed that this expression is also in excellent
agreement with the measurements performed by Bott and
Coherf at 1234 K, Finlayson-Pitts et &.(278-378 K), and

% Mellouki et all? (233-343 K) and proposed to extend the
validity of the Dunlop and Tully expression to the temperature
range 233-1234 K.

Our measurements are also in excellent agreement with all
values considered by Atkinson, especially between 295 and 420
K, so that it can be assumed that error sources were minimized.

| The main error sources, secondary reaction of OH withy CH
\ and reactions of OH with methane impurities such as alkenes,
- | would both lead to an overestimation of the rate constant of
X107 |- ﬁ.\ i the OH + CH, reaction. Because of the fast increase of the
: \ rate constant of the OH CHy reaction with the temperature,
B ‘ this overestimation would be maximum at low temperature. In
" L | | | L the temperature range 66668 K, the three parameter expres-
e ] 5 3 P 5 sion obtained in this work predicts values 15% larger than those
1000/T (K1) calculated by the Atkinson’s expression. This slight difference
can result from problems related to the thermal stability gD
However, it may be also considered that only one dat¥ set

1x1072

\MH‘

1x10™

H(“

174

1x10™

k (cm®molécules™)

Figure 4. Reaction OH+ CH,. Arrhenius plot of the rate constant
and comparison with previous experimental determinatio®s.ttfis

work; x, Mellouki et al.22 v, Dunlop and Tully*' [, Bott and Coheh covers this temperature range in Atkinson’s recommendation.
O, Vaghijiani and RavishankaPay, Finlayson-Pitts et at$ #®, Gierczak When all data plotted in Figure 4, including very recent
et al.2® modified Arrhenius equations:=, this work; — - —, Atkinson; measurements performed by Gierczak e¥*akith the PLP-
---, all data.) LIF technique between 195 and 296 K, are taken into account,
TABLE 1: Ranges of Reactant Concentrations and Reaction the following three parameter expression is obtained in the
Rate Constants of the Reaction OHH CH, at a Total temperature range 193234 K:
Pressure of 1.33x 10* Pa (100 Torr) )
temp _ range of OH _ range of CH K 20 Kow+cr, (@ll data of Figure 4j= (4.09+ 0.18) x
(K) concentratioh  concentratioh  (cm® moleculel s 10 2t 304 exp[—(920+ 13)] cm® moleculet st
295 1.+1.6 0.6-8.7 (6.23+ 0.20) x 10715
319 1.2-1.2 0.5-8.2 (9.16+ 0.28) x 10715 The largest difference with respect to Atkinson’s recommenda-
367 9.8-14.6 0.5-55 (2.19+0.07)x 10724 tion is only 5%.
419 2127 0.4-4.0 (4.26+ 0.18)x 1074 (b) OH + CH3OCH3; Reaction. This reaction has been
g‘lig %g_i% 8'?%'2 gggi 8'3}31 igm studied in the temperature range of 2488 K at a total
569 2736 0115 (2:0& 0:09)x 10-13 pressure of 1.33 fQPa (100 Torr). As fqr the reaction with
619 6.4-7.0 0115 (3.06+ 0.10)x 10722 methane, exponential decays of the OH signal are observed over
668 4.6-6.7 0.+1.4 (4.224 0.14) x 10713 at least three lifetimes. Figure 5 shows the variation of the net

pseudo-first-order reaction rate with the DME concentration,
for three temperatures. Straight lines are obtained, and a

) weighted linear least-squares procedure is used to derive the
ny In(T) —E4/T by a nonlinear least-squares procedure. Data Were rate constants of the OH DME reaction. Values obtained

a 10" molecule cm3. b 10* molecule cm?3.

weighted byw; = 1/oy* with oy, = ow/k;, and values of, ny, and the ranges of OH and DME concentrations are listed in
and E; were obtained from minimization of the su® = Table 2.

Yiwi(yi — IN(Ay) — mIn(T) + Ey/Ti)?. In the second step, A partial decomposition of DME by the= 266 nm radiation
andE; values and their erroksa, andog, were computed from  of the photolysis laser is not expected to affect the accuracy of
fitting of the data to the expressian= In(k'T™) = In(Ay) — the results because DME does not absorb radiations with wave-

E./T. In this second step, a linear least-squares procedure wadengths above 200 nAf.However, the absence of photolysis
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TABLE 2: Ranges of Reactant Concentrations and Reaction
Rate Constants of the Reaction OH+ DME at a Total | |
Pressure of 1.33x 10* Pa (100 Torr) o | | |
UX
temp range of OH  range of DME k+ 20 1 2 3 4 5
(K) concentratioh  concentratioh  (cm® moleculel s 1000/T (K'1)
293 0.5-0.6 3.2-187 (2.70+ 0.08) x 10—12 Figure 6. Reaction OH+ DME. Arrhenius plot of the rate constant
297 0.5 2.518.2 (2.69+0.07) x 1012 and comparison with previous experimental determinatio®s ttfis
298 0.8-0.9 2.4-20.2 (2.67£0.07)x 10_12 work; x, Wallington et al}® v, Wallington et al*® O, Tully and
3613; 8;_(1)3 gzigé ggii 88%X ing Droege!® A, Perry et alt” +, Mellouki et al.2° &, Arif et al.;?*
Sl : : : )X v, Nelson 126 modified Arrheni ions=, thi rk; - - -
433 10 13120 (4.07+ 0.11)x 10°22 v d:tzc)) et al’? modified enius equations:-, this work; - - -,
499 1.3 1.6-10.9 (5.19£ 0.14)x 10712 '
12
567 2426 L2r1 (6.21+ 0.12)x 1012 The Arrhenius plot in Figure 6 includes all previous deter-
617 2.7-2.8 1.17.1 (7.54+ 0.20) x 10~ o . .
618 1314 05-45 (7.31+ 0.24)x 10712 minations and those from this work. Our values confirm the

curvature of the Arrhenius plot but less pronounced than that

from Arif et al.’s study. The two step procedure used for the

OH + CHjy reaction was applied to compute the parameters of

a modified Arrhenius expression in the temperature range-295

618 K:

of DME was verified by repeating one measurement at ambient

temperature with the pulse energy of the photolysis laser Koy pwme (this work)= (3.02+ 0.10) x

increased by a factor of 2. The value so obtained, 2 7M~12 10°2°T Z'SSexp[(618d: 13)mM] em® molecule st

cm® molecule’? s71, is very close (within the incertitude range)

to those obtained with the current laser pulse energy (2.69 Using the same fitting procedure, a second modified Arrhe-

10-*2cm?® molecule* s™). A second control was made to test njus expression was derived from all values plotted in Figure

for a possible influence of the reactants jets velocity in the 6. |n the temperature range 23650 K, this expression is

concentric tubes. Results obtained at ambient temperature and

at 617 K show that the variations with respect to the values kqy. pye (all data of Figure 6= (4.59+ 0.21) x

measured at the nominal velocities are within the incertitude — 19 2.46 3 11

ranges. 10 *°T 2% exp[(476+ 14)/T] cm® molecule* s
Values obtained in this work have been compared to previous

experimental determinations of the rate constant of the®OH  gne group to another. These variations result essentially from

DME reaction performed using either relatioé® or absolute  gjfferences in the definition ob which include sometimes

methods'®"?! Most determinations cover a limited temperature - gxperimental uncertainties in addition to statistical uncertainties.

domain (246-440 K), and only one (Arif et &) gives  jith data weighting byw, = 1/0%, data with larges values

information on the temperature dependence of the rate constangyert only a small influence on the parameters of the Arrhenius

in a larger temperature domain (29650 K). Arif et al. expression. Data fitting was also performed without weighting

observed that the extension of the temperature range at valuegng the following expression was obtained:

higher than 440 K clearly shows a marked curvature in the

Arrhenius plot. A nonlinear least-squares analysis leads to ako,,pve (all data of Figure 6= (1.174 0.11) x

modified Arrhenius expression: 107187 233 exp[(423:+ 35)/T] em? moleculé s

210" molecule cm3. ® 10 molecule cm?. ¢ Pulse energy of the
photolysis laser multiplied by a factor of 2Reactants flow velocity
changed by a factor of 0.5Reactants flow velocity changed by a factor
of 2.

However, marked variations im values are observed from

Kons+ome (Arif et al.) = (3.39+ 13.8) x

ot (41110.6 . - (c) OH + (CH3)3COCH3 Reaction. If only one reaction
10”247 41208) ayp[(1221+ 252)/T] cm® molecule™ s

path has to be considered for the reaction with DME, ®H
CHs0OCH; = H,O + CH3OCH,, the reaction with MTBE
involves two paths: (A) OH+ (CHz)sCOCH; = H O + (CHg)s-
COCH, and (B) OH+ (CH3)3COCH3 = H,0 + CHz(CH3)2-
COCH;. Because the reaction products were not analyzed in
this work, the measurements of the rate constant refer to the
sum of the two reaction paths. These measurements have been

Becausen = 4.11 seems unreasonably high, Arif et al.
proposed a second expression witffixed at 2.0:

Kou+ome (Arif et al.) = (1.05+ 0.10) x
10 1T 2% exp[(328=+ 32)/T] cm® molecule s *
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6000 = 5 Results obtained by using relative methods at room temper-
B & A /g/ - ature, by different groups, have been compared in Table 4. These
y values are in reasonable agreement. Complementary kinetic
o~ 4000 - L 3 S studies have been carried out to derive information on the
f’%, B /ﬁil g temperature dependency of the rate constant. Between 240 and
i e 440 K, Wallington et af° obtained a linear Arrhenius plot with
2000 - ff E a small positive temperature dependency of the rate constant.
;‘/‘i/‘ From a linear least-squares analysis, these authors derived a
L two parameters Arrhenius expression:
0 H Lo i L
0 4 8 12 16 20 .
MTBE concentration (10 molecule cm-3) Kor+wree (Wallllr;gton etalj=(5.1+16) : -
Figure 7. Reaction OH-+ MTBE. Evolution with the MTBE 10 ™ exp[~(155+ 100)/T] cm” molecule " s
concentration of the net pseudo-first-order rate constant. Temperature
(K): (®) 316; (a) 498; @) 616. In the temperature range 24814 K, Bennett and Ketf also

observed a small positive temperature dependency and derived

TABLE 3: Ranges of Reactant Concentrations and Reaction from their own experimental results the following Arrhenius
Rate Constants of the Reaction OH+ MTBE at a Total

Pressure of 1.33x 10* Pa (100 Torr) expression:

temp rangeof OH range of MTBE k+ 20 Konsmtee (Bennett et al.j= (4.0+ 1.3) x
(K) concentration  concentration  (cm® molecule* s™) 10722 1024+ 70 3 | lgls?

Xp[— m°m

297 0.5-0.6 3.1-19.6 (3.15= 0.04) x 10712 expl=( yme olecule s
29F 0.7 2.5-19.8 (3.01£ 0.09) x 10712 and

297 1.1-1.2 2.5-20.8 (3.08+ 0.09) x 10712

298¢ 0.2 1.2-9.66 (2.96£ 0.04) x 10712 .

316 0.7-0.8 2.9-18.4 (3.13+ 0.05)x 1012 Kontwree (Bennett et al., evaluatiory (5.2+ 1.7) x

367 0.9-1.0 2.5-16.0 (3.71£ 0.07) x 10712 —12 - 3 -1 -1
433 1213 2.1-135 (4.47+ 0.10) x 1022 107 exp[~(155+ 100)/T] cm” molecule™s
498 1.72.0 1.6-10.4 (5.26+£ 0.18) x 10712 .

566 2124 1491 (6.40+ 0.14) x 10-22 when data from others groups are also taken into account.
616 36-3.7 13-84 (7.27+ 0.27) x 1012 From measurements in the temperature range of-33Q
616 2.4-2.6 0.7-4.7 (7.344+ 0.23)x 10712 K, a slight curvature in the Arrhenius plot is mentioned Byone
616° 0.8-0.9 0.6-4.3 (7.42+ 0.22) x 10722 et al.2” and a three parameter Arrhenius expression is proposed:

210" molecule cm3. ® 10 molecule cm?. ¢ Pulse energy of the ; .
photolysis laser multiplied by a factor of 2Reactants flow velocity ~ Kon+mree (T€ton etal.)= (7.92+ 0.40) x
changed by a factor of 0.5.Total pressure 6.65 kPaReactants flow —17 2 3 11
veloc?ty chénged by a factor of g 10T " exp[(447+ 32)] em” molecule " s

performed in the temperature range of 2B16 K, at a total Howeve.r, for compqrison purpose, these authors also propose
pressure of 1.33x 10* Pa (100 Torr). Here again, the @0 Arrhenius expression
exponential decay of the OH signal is observed over three ,
Iifeeimes. Figure ;/shows that thg net pseudo-first-order rate Koruree (T€ton etal.)y= (5.03+ 0.27) x
constant increases linearly with the MTBE concentration. For 10 2 exp[(133+ 30)/T] cm* molecule * s *
clarity purpose only, three temperature data have been plotted.
At each temperature, the rate constant is calculated by ain very close agreement with Wallington’s and Bennett's
weighted linear least-squares analysis. Table 3 lists the valueseXpPressions.
obtained in this way and the ranges of OH and MTBE Arif et a|.21 extended markedly the temperature domain
concentrations. toward higher values (293750 K) and observed a marked
The po’[entia| influence of either the pu|se energy of the curvature in the Arrhenius p|0t From data flttlng by a nonlinear
photolysis laser or of the reactants velocity has been also testedeast-squares procedure, these authors derive a three parameters
and found negligible as for DME. The effect of the total pressure €Xpression:
has also been examined at ambient temperature and at 616 K, .
A reduction by a factor of 2 does not produce a significant Kor+mree (Arifetal.)=(1.11+ 3.18)x
change in the rate constant. 10 Y77 B0%09 ayp[(266-+ 177)M] cm® molecule st
As for the reaction with DME, most determinations of the
rate constant of the OHt MTBE reaction have been performed All data considered in this discussion and those obtained in
either at room temperature or in limited temperature domains. this work have been plotted in Figure 8. From our own results,

TABLE 4: Comparison of Relative Determinations of the Rate Constant of the OH+ MTBE Reaction at Ambient
Temperature

reference Kor+Ref k=+ 20

T (K) OH precursor organics (cm®*molecule? s7Y) (cm® molecule? s71) ref
295+ 2 HONO GHa4 8.0x 10712 (2.6+£0.5) x 10712 22
295+ 2 HONO Nn-CgHia 59x 10°%2 (2.4+0.4)x 10°%? 22
298 CHONO n-C4H1o 2.5x 10712 (3.24+£0.08) x 10712 15
298 CHONO or HONO n-C4H1p 2.54x 10712 (2.99+ 0.12) x 10712 23
298+ 4 H,O, or CHsONO n-CsHiz 3.96x 10712 (2.98+ 0.06) x 10712 24
298 CHONO + NO CHs0CHs 1.08x 1071 (2.84+0.08) x 10712 26

298 CHONO + NO CHsOC;Hs 1.29x 1071 (3.09+ 0.08) x 10712 26
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2.0x10™ - ] where several data sets are available. At higher temperatures,
! our measurements are slightly larger than those of Dunlop
and Tully but differ from the Atkinson recommendation by
o less than 5%.
= o For the OH + DME reaction, this study confirms the
< qoxto™ - N curvature of the Arrhenius plot and provides new values in
2 goxt0” - ‘? agreement with both the low temperature determinations of
@ 80x10™ | Mellouki et al2? and the measurements of Arif et?dlbetween
\&,:3 7.0x10"2 |- 295 and 650 K.
S 60x107 Measurements performed in this work for the reaction-©H
mE 5.0x107 MTBE reaction are in excellent agreement with previous data
£ 7 measured between 295 and 371 K bitoreet al?” At higher
< Loxio® | temperatures, our values are slightly smaller than those previ-
-~ ously measured by Arif et &L
3.0x10™ - Acknowledgment. Whalid Mellouki and Georges Le Bras
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