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"J:\ I '~TICS ,·\:\D REL.\TJO:\S IX THE C -\LCITE .. IIYD ROGE:\" 
REACTIO:\ ;\:\1) RELATTO~S l:\" THI.:: DOLO~fITE .. H\, .. 

DROCE:\ .-\:\D SlDERITE .. BY!) RO(;E:\ SYSTE:\I 

\ .. -\ , Gl.-\JW[ \, [ .\XU C. :\ , S.·\LOTTI, Departlllcill oj Gc%gy, T"e Cllii'ersily 
l~r Gcor,,ia, ,J I" ells, Georgia, 3061) I. 

ABSTRACT 

Rl'action ,; of calcite. dolomite, and siderite II'ith h~'drog('n at rlcl'ated tC'mpcratures 
,lIld prl'~surcs rcoult in Ihe formation of inorganic hytlr()carhons up to and including bu .. 
ialle. The carhonatc .. h~·drogen experiments were run in a "cold·seal" type \'e~scl. The 
.walyscs of the reaction products \I'ere done by ma,s spectrometry for the gases, and hy wet 
chemica l, atomic ab50rption "peClroscopy, and X -ray methods for the solids. 

11.\·drocarbons appear to form direcLly from a cal bonate surface-gas reaction rather than 
irom a react ion bet\\'ecn generated gas and hydrogen .. -\n il1\'erse relation holds between 
till' complexity of the hydrocarbon formed and the temperature of formation. 

,\ n e\'alualion oi the kinetic data for ca\Cite .. h~·drogcn shOlYS the reaction to be pseudo .. 
I" r<t·order. For the expcrirntntal s~'stem the .-\rrhenius apparent act ivation energy is 
I S,()()O ca l/mole. 

IXTRODUCTIO:\, 

Recent evidence (Ikorskii, 196-1; lkorskii and Romanikhim, 196-1; 
I'ctersilie, 1958; P etersil ie, 1963; Petersilie, 196-1; Zakrshcyskay;t, 196-1) 
ind icates that reducing; gases were prcsel1t during the crysta lli zation of 
;;ol11e igneous rocks, Th ermodynamic caleulat ions (Fren ch, 1966) suggest 
thal in graIJh it e .. bearing rocks the equilibriulll gases should be reducing in 
('()l11position, The predominant emphasis in experim ental petrolog:' to 
date has been the study of systems in air; unde r their own yapor pres .. 
~ur('s, carbonate and su liid e systems for example; or uncl eI' an imposecl 
Jlre~sure, usually H 20 or CO2 , The writers belie"e th a t the s tudy of nat .. 
ural and s:'nth et ic systems under reducing atmospheres wilt yield infor .. 
Illation tha t is pertinent to a number of petrologic problems. This 
Illanuscript reIJorLs some of our find ings in t he systems calcite .. hydrogen, 
dolo mite .. hydrogen, and :; icl erit e .. hy<.lrogcn. 

Calcit e, rlololllite, and siderite under the appropriate conditi ons react 
wil h hydrogen to produce hydroca rbons . These reac tions have been 
'ltld ied under \'ari Olls J> .. T conditions. 

E:-'I'ICR IM E:<:TAI. PROC'EDt'RES 

The folkl\Ying matcriab were ilH'cstigatecl in the hope tha t they II'ould h,l\'c a catalyt ic 
tlitct upon the reactions: mdallic nickel. pla tinum . copper, titanium, magne~i um, and 
iron; commercial mi~turcs of U.S percent palladium, platinum. and rhodium on alumina; 
,Ind dried ~ilica g~1. acti\'ated alum ina, hematite, magnet ite , chromic oxide, chromium 
Irio\ idc, and \'arious " Kieselguhr" mixtures. Thc possible autocatal~· tic eriects of product 
h~drous and anhydrous o\idcs and pyrolitic cnriJon also ",ere investigated . ~one oi the 
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