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CALClTE-HYDROGE:\ 

In the calcit e-hydrogen system llsing calc ite iragment~ of -10 to (,tJ 

mesh, bet wcen 535- 87()OC, and 200- 800() psi of initial hydrogcn, tht: ill l 
lowin g compounds \\-ere observed: solid CaO; Ca (OHL: graphite; ;Ind 
carbon "soot." Gaseous CHI; (:!H fi ; CO; CO~; and H/) also formcd . 

The experimental results are summarized in Table 1 and plotted in 
Figures 3. -I, ,wd 5. The wei ght percent CO~ in the remaining solid and t hI 
mole percent CH4 formed arc plotted against the duration of th e run ill 

hours at .2000 psi (PII J . 
Belo\\' it s dissociation temperature Ca ( OH)~ is the stable sol id reactiol\ 

phase. In runs allowed to cool to rool11 temperature under the reaction 
gases, Ca(OH)~ is always present. In experiments run <lbo\'e the dissoci ;1 
tion temperature of Ca(OHh CaO is present if the reaction gases arc rl'· 
placed ",ith heliulll al the operaling temperature .. -\ nalyses of the re;\\ · 
lion gases indicat e that \yater is th e oX\'genated product. Simplified eq\\;I­

tion s for the reactions arc th e follo\\'ing: 

(:\ ) CaC03 + -IH~ 
(ll) CaCOa + -IH~ 

CaO + CHI -+ 2E/) 

Ca(OH)~ + elL + H~O 
The change in iree energy for reaction B is negative belo\\' appro ,i . 

mately 325°C; whereas for reaction .-\ it is positive. Howeyer, the free ell-

165 

Ca lei t e · Hydrogen 
605°C, 2000 psi(~) 

Resid ua I wI % 
C~ 

1.55 ~ slope. ·k/2.303 

t.5()l ,.' ,..J 

o 2 4 8 16 

TIME in HOURS 

FiG. ,," Lin~:H plot of 10;': C against time for cakil,, · hydrn~l'n datil from "xperil1lc'nt, 7t. 

72. 73. and 7-1; run al (,OS°e. lOtX) I"i til, ) ilill-t rali\l~ lhe p,cutill -lirst urder nal\ll'L' III 

I he rl'action . 
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