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and CO or C()~, E\CCfH at low pres"ur<:s and high tell1peratun:s, the t· ... 

peril11<:ntal e\'iclence is that CO:! is not presl·nl. 

Thermocl\'n:llllic data indicate that at moderate pressurl'S parallill :, 
hydrocarbcns can form belo\\' 35()oe and oil:lin s bl'lol\' 2500

(' by reaniO II ' 

between carbon dioxidl' and h~'dro~en; althou!:!h the free energy chall ~ " 

of such rl'actions are Illuch less negati\'e than carbon Illonoxidl'-hydro!.!, I 

reac ti ons . The \\'ater-gas reaction ( H~+CO~= CO+H/) also is pl'l'li 

nenl. Equilibriul11 cons tants for the \\' ater - ~a" reaction sholl' that at teln 
peratures belo\\' sooDe, equiliuriulll \'cry much fa\'ors the formation IIi 
carbon dioxide and hydrogen. 1 The poinl is that CO~ is therl110dYllallli 

cally stable with regard to uolh the \rater -gas rl'action and, al the telll\, 
eratures of the experiments, in regard to hydrogenalion, but it is 11<> 1 

found in the gas analyses except under the s tated rl'stricted conclition~ <>i 

low pressure a,llcl high temperature. For the experimental conditions ill 

vesligated, therefore, a direci methanation oi the calcit e appears to I.,· 
the plausible reaction. 

The position that CO is not gtnera ll y <tn intermediate product in thl' 
dissociation of calcite is not as defensible as the argulllent against e( l ,. 
The reaction of CO with II:! forms the uasis oj the Fi scher-Tropsch h,\ ' 

drocarbon synthesis. In this synthesis the hl'st yields of hydrocarbons u, 
cur if the CO and H:! are introduced in the ratio of 1: 2 by volume at aboul 

100 psi total pressure, The hydrocarbon yidd rapidl~' decreases ",ith ill 

creasing hydrogen content and increasing total pressure. Fi gu re 2 sh(J\I~ 
that under most of our experimental conditions, the formation of the 

li ghter hydrocarbons ((\ 10 C'.) by reaction b l' t\\'t:l.'n CO and H~ is ther , 

mod:-nami(all~' ht \'orable. Thl' initial reaction : H t + CaeO:: = CO 
+Ca(O[{)~ under standard conditions rt::iults in a substanli,d incre:l'.\ · 

(+22.6-+ kcal moil: ) in free energ~' . The subsequent react ion: eO+311 , 
CH~ + IlJ) ~ ' ielcls a large decrease t - 3-+.0 t kcal mole) in free energ,\' . TlH' 

sum of t hl'se t\\'o reJoct ion s, of course, e ' luais the overall free l'nL' r!! ,1 
change for the rl' ,Luion: CaC():; +-t Il ,~= CH~+Ca(OH)"+HJ) ",hil'h 
yields Illdhanc directly. 

,\ gain, ho\\'e\'er, the best evidence that eo is not a genera l reactioll 
product is iOllllcl in the gas analyses, L-ndL'l' conditions of sOllie of our n ' 
peri11lents CO dnL's occur in the present·l' oi e'\cess hydrogen, This i~ 

sho wp by Ihe ~as analyses of expL'riments 7.::; and -12 (Tables 1 and 3) , 
HO\rcn'r, CO is absl'llt frol11 all othl'1' gas analys('s and it is reaso nable to 
aSSU11lL' that it ne\Tr was presl'nt in dl'tl'Ctable quanti til's, Thl'se obsel'\';I -

, 'I h~ pcris t:tnce of 1 U) and CO in ,011\C of thl' reaction !(:tscs IJrlow RooDe is allol hL" 
indicalitlll of di~~quilibrium. and i, dul' ttl the ~ I O\"Il':~~ 01 the suJ,;;cqucnt water-gas r .. ac · 

tion . 
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liuns, th erefore, also appl'ar to "u l' 
,lllat iun rather than h~'drogL'nati " 

The kinetics of the thermal di"~,, 
.I nrl dolomite, has recei\'ed (on ~ i ,1 
1) "\'11 proposed that the c\it'iusio l1 

Il'P (Zad \\'adski and B ret "znajn. 
.I ntl Turner, 1()32; Britton, fi til., 1 
bt'at to and \\'i thin the sample h . ' 

, tL.' p . \J ore recen tly a ra t e expn' 

( ' ()~ pressures and a temptr:ttt lr\ 

,iI ,, 1(58). 
,\lthou gh the calcite-hydro~e l1 

~in~ altel1lperaturts \I'ell belo\\' . 

;ll iion kinetics describing the ca l, 

1(1 t he kinetics fur the thermal d' 
~cn appears to simulate a \'<lCUII 

Th e determination of an~' rl',! 

t..:rlllination of concentration a, 
I ration does not accurately n:tl L' 

r"ac\ion: CH~ = C+2Il:!, ThL' w. i 
t he ;;olid is an appropriate ro n, 
Ih- cause equal amou nt s of cak: 

lI"l'd for each ru n, the wei!.!h I l' 
'1111\'crted int o con\'cnlionaI1l 11 ' 

,~~an' constant. It is 5uIY\L:icl1 i 

Ill enta l conditions \"eight Pl'I'l' t" 

Iration in the solid . 
,\ n unusual form oi the COil ' 

reaction is hrst order becall~e II, 

del' reaction is independent oj I 
l' l' ntration is initially \'er\' Lt l 
change in th e hydro~en conn'! 
During the experiments, the r.· 

nearly cons tant , and bCl';tU " 

I pseudo- fj rst ortier' a nd ::;Ul' l' lO~-

I :\ plot of the rate constal1 l,. 

, ,\ second-order fcaction in 1,'11 

(cntraliot\ of a reactant in a ~i \' Cll \1' 

in itial concrntr:llions. If b rrt ,r,o", 
h\'{lrogcn reaction al ('05°(' ,, "01 ) >, 

j,~l\\'ecn 2 ,,"d !() h()ur~ i, ()')'>;o. I. ' ' 

= k ( ,/ , .1'). the rt' lati,) ;\ IIi a I',r-I " I ',' 

• z ...... ~ 


