“a[owW /183 000°€Z ST 08 PUB ‘16 ‘T2 syuawiniadxa jo adofs a1y woly paje[nafed A50ud
UONRATIOR SNIUAYLTY Y], ‘A[Pandadsal ,018 pur ‘06L ‘S¢/ ‘C09 ‘ceg 1v fsinoy g ((FH) 1sd
0007 1® un1 219m syuaWLRdxa 25T, *[§ PUT ‘08 ‘76 TL ‘0L Paiequnu sjuswiadxa 10f a1ny
-~eradway ajnjosqe ayy jo [edoxdmar ayy JsureSe y Sof 10 (H/0) o] 7/1)80[ Jo 10[d "L "L

g0| “ak /I
1! 3 q ! ‘L 080
0/® &
-z'z.
(9A 02 5
@
—~|—=
'91' —
(@)
@
91 ol
L6 )
vi-
(0]:] e
A
ajow/ind
=@
000'8I-~-®3 |
ol ¥ET
557 b0y lero-
1sd 000T 'SINOH Z <
uaboiphA-9312|8D lB. i

“QUEISUOD S1 Y17 ASNBIAQ ‘G Ly /% = LP/¥ Ul p :uonenba snuayiy oy,
301d a3 jo uorpiod reaul] 2y} WO PIJRINO[LD SI ATIoUD
uonieanoe juaredde oy, *APAndadsar H,0L8 PUT ‘D.06L ‘DoSEL ‘D609
93,666 are soamjeradway ay T, *sjudwLiadxa (B 03 UOWWOD 1IN (sinoy 7)
owry ay) pue (1sd opg) 24nssaid ay [, “18 pur® ‘08 ‘16 ‘IL ‘0L sou sjusw
-uadxa woay vyep Suisn uonenba snwwayiry ay3 jo jord e st £ aInSig
*(%3f) UOTIBAIIO® JO AF1oua juaredde snuayary
oY) 23emoEd 0) pue ‘arnjeiadwal yim SjULISUOd 23l Y} JO UOLIBLIBA
2] 21BN[EAD 0] )8 PUT [ T/ STUaWLIAAND WOy vITP 9y [I1M PIsn aq urd

ald B L P
i yup

ruonjenba sniuayLry ay [,

1911 SWHILSAS NADOIAAHALVNOLIVD NI SOILANIN



1162 A. A. GIARDINI AND C. A. SALOTTI

can be integrated with respect to T to give In k= — E,/RT+C. This lat-
ter form was used with the data from experiments 71, 91, and 80 to cal-
culate the Arrhenius apparent activation energy (F,). This activation
energy is 18,000 cal/mole.

TasLE 3. DaTa USED IN THE EVALUATION OF THE AcTIVATION ENERGY IN FiG. 7

E 1 1 Co
R, yre Ca Co/C  log Co/C —log Co/C log - log —
c ! G

1.23X107% 43.7 1.02 0.0086 0.004 —2.40
1.14X1073 7 1.04 .0170 .008 —2.05
0.99 X103 § 1.16 .0645 .032 —1.50
-94X107% J 1.27 .1038 .052 —1.28
.87X10-3 2.68 . 4281 .214 —0.61

The relation between the rate constant and the initial and final concen-
tration of a reactant in a first-order reaction is as follows:

1
k=—1In—;
(&

t

and the activation energy can be evaluated from Figure 7.

The slope was determined by using only the information from experi-
ments 71, 91, and 80. Experiment 70 was excluded because of the analyti-
cal uncertainty in determining so small a change in the amount of re-
acted calcite. Experiment 81 was excluded because of the likelihood of a
change in the behavior of the system at higher temperatures.

The digression from linearity of the sample at 870°C may result from
the interaction of a competing reaction. The competing reaction may be
either or both the thermal dissociation of calcite and the pyrolysis of
methane.

Usually a homogeneous reaction has a higher activation energy and so
is favored at high temperatures, whereas the heterogeneous reaction pre-
dominates at lower temperatures. The pyrolysis methane decomposition
may also effect the calcite-hydrogen reaction rate. Britton, Gregg and
Winsor (1952a) and Britton Gregg, Winsor and Willing (1952) on the ba-
sis of a study of the thermal decomposition of calcite in vacuum, con-
cluded that the rate of dissociation was proportional to the area of the
interface. Our studies support the conclusion that the calcite-hydrogen
reaction is surface dependent.

In earlier work where a single cleavage rhombohedron was used for the
calcite charge, it was common to recover a core of unreacted calcite en-
veloped by a cohesive rim of calcium hydroxide. Many of these samples




