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FIG. -1-. Plot of mole r~ CH, gcnerated in the calcile-h~-tlroO'en system and residual COl re· 
maining as calcite in eXJlcrimcnts run at 605°C ; 2000 lJ;i (H 1); for 2, -1- . 8. and 16 hours. 

e rgy change for reac tion A is less sel1Siti YC to increasing temperature alit! 
at about 5-WoC reaction .A. is thermodynamically favo red oyer reaction 1\ . 

Graphite is present mainly along calcium hydroxide surfaces , with 
lesser amounts occu rrin g within the calcium hyd roxide. _-\t runs at high l'l' 
tempera tures ( > i OO°C) a "soot-li ke" material formed in the bomb. I t 
was readily wiped clean from the sides of th e bomb. Only rarely was thi, 
"soot- lik e" material eve r associated \\'ith the solids \\'ithin the platillu lll 
cassette. Examination of lhe analytical data Cfable I ) re\-e,d5 th al at 
high er temperatures (ex p eriment 81) there is a much larger \\'eight l os~ (Ii 
carbon as CO2 in the sol id than can be accounted for a.s carhon in the ~l'n
erated CH.

I
. Th is discrepancy is beyond analy ti cal er ror. Th e "soot-li ke" 

ma.terial <1ppe~lrs to b e amorphous carbon formed through the th erm al 
di ssocia ti on of methane, and highcr hydroca rbons if th ey iormed . :\ n~ 
highe r hyd rocarbon s formed by py rolysis of the me thane \\'ould be un 
stable and none \\'ere found in the gas analy:;is. Carbon ant.! hydrogen art' 
the end prod uc t. of meth ane pyroly;;i;;, but equilibrium is diJlicult to al

tain . Catalysis can hasten equilibrium. Th e di ssociation of methane i, 
catal: .. ti call~· p romo ted by platinum, iron, nickel, all of which arc presl' n1 

in t hese e" perim ents, 
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FIG. 5. In the calcite-hydrogen ~y~tt ., 

t 'l), remaining as calcile in expcrinll;llt~ f' 

i<)(), and 870°C. 

:\nal ysis of the reaction gas(':; ~ 
res tricted in number even th(lU~ 1 
possible in the C-R-O system. T h 
("lli f,; H 20 ; CO; and CO~. Th l' ! 
Il\enl (no. (5). This experilll L' l1t ,. 
pressure was only 200 psi.' Tlt t' 
,mes may b e e\ pl a.ined , at ll' ;t,.t ; 
1.1 tions for a sim plifted ('-B-O ~" 
n tlations sho\\' that decreasin~ \ ' 
\ra ter rel a tive to methane and 

linel ings _ 
It appea rs that mcthane anti. 

of meth<1ne, form dircctly rat It • . 

I Fugacilie:; \'a ry with pre:,slII't'. t''' :' 

ill thc cquilibliul11 will als" \·:try "it h " 


