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tiOlh, therefore , also appear to suppo rt a reacti on in\'oh'ing direct meth­

.IILll iotl rather tha ll hydrogenation of CO or CO~. 
The kil1l:t ics of the t henn al di~sociati o n of carhonates, especially calcite 

Illd dolomite, has receil' eel considerable attention o\,er the years. It has 
111'CIl proposed thal th e difiusion of released C()~ is the ra te conI rolling 

II 'P (Zadwa cl 3k i and Bret sznajt:r , 1933a , 19331J, 1030a, 19.38b; :\l ask ill 
111(\ Turner, 1932; Gritt on . et aI" 1951a, ]952b, lc);'i2c) . The conduct ion of 
hl',l l to a nd wit hin the: sample has also bee n held to be the determining 
-11'P. ~l orl" recently a rate expression involving actual an d equilibrium 
('( l ~ pre:-stJres and a temperature cons tant has been proposed (llyatt et 

,i/ ., 19;'i8) . 
. \\(h ollgh th e calcite-hydrof!en reaction is bimolecular and reaction be­

..: ins a t tempera tures well below the "in air" calcina tion of calcite, the re­

.1,'1 ion kinetics describing the calcite-hydroge n sys tem possess similariti es 
II ) Ihl' kinetics for th e th ermal dissociation of calcite in yacuum. Hydro­

~!l'n appears to simulate a yacuum environment. 
The determination of anI' reaction ra te inn'it ah le reduces to th e de­

II"J"Jt1inalion of co nce ntrati on as a fun cli on of lim e. Th e meth ane concen­
tlal ion does not accu rately ret1c:cl the reac tion because of the subsequent 
1 .. :ll·lion: CH4 = C + 2H~. The II'eighl perccn t carbon dioxide rcmaining in 
Ihe soliel is an a ppropri ate concen trati on measure of the reac tion rate. 
I:l'r;l use equal amou nt s oi cakile . sie:yed to a common gra in size, were 
11"'d for each run, th e II'eight pelTent CO~ remaining in the sol id ca n be 
\I)IlYL. rt ed in to cO lwen ti onalunit,.; . i.e, moles 'ec, by introd ucin g th e nec­
\·,,:-;ary constan t. 1l is suflic icn t he re to recognize that under the experi­
IIll'nla l conditions weight percent CO~ is a measu re of th e calcite conce n­

Iration in th e solid , 
,\n unusua l form of th e concen tration unit is no in con Yl'nien ce: if th e 

, .. :tction is fir st ord er bl'C<llIse the \"alu e of th e rale constant for a tirst or­
lil"!" reac ti on is indcpend ent of the concentrat ion unit. The hydrogen con­
,"'Iltration is initially very large relati ve to calcill', am! th e pl'I"cenlage 
dwngl' in th e hydrogcn concentrat ion is small l'vell in rUll s of 16 hours , 
llurin \.( th e e:\ peril11enl s, tlll:refore. th e hydrogen concentralion facto r i:i 
nl'arly const a nt , and becallse of thi s th e real·tion can be considered 
Jlseudo-lirs t order l and s ll cct::~sflllly trea ted as surh. 

:\ plot of th e rat e constant;; calculatcd fronlcxpc riJ11l'nt s 11, 12,/3 , I.J. , 

, ,\ second, order Icac tion in terms of the variab le .r rcprl'Sl'll\inl~ the dl'c rca~(' in con­

(c'ntrat ion of a reaclan t in a gi\'l'n lime is: d.r jd/=k(II -.r1 (" .rl ",here II and b rep re;;ent thc 

initial concl'ntralilln5. Ii" rqm';;ent;; Ihe initial hydrogen CIlI\ccn lration in Ihe calcite­
hydrogen rl':lclioll :I I r.O.)~ (' alld 2t~Kl p;;i pO l .!) t1wn the "alue of ,b,.r) for the inu' f\ 'al 

k lIl"Cl"1l 2 anti II, h"ur~ is ().')')~ I" ()1)1->.'. The lerm (h,xl call l,c ncgil'c l erJ k~l\'illg dx/ dl 

~ k 1<1 .r l. lhl' rc'lal i,,;, (If a ,',r;;\ "r"c'r reaction . 
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