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Supplemental Table 1. C-O-H organic compounds investigated in high pressure-high

temperature experiments.

Molecular
Compound Formula References
(Holloway et al. 1968; L. Millhollen et al. 1971; Holloway and Reese 1974;
Kesson and Holloway 1974; Taylor and Liou 1978; Morgan et al. 1992;
Rosenbaum and Slagel 1995; Draper and Green 1997; Aranovich and Newton
. cq g 1999; Akaishi et al. 2000; Litvinovsky et al. 2000; Molina and Poli 2000;
oxalic acid dihydrate C2HeOs Newton and Manning 2000, 2009; Shmulovich et al. 2001, 2006; Sokol et al.
2001; Dobrzhinetskaya et al. 2004; Cherniak and Watson 2007, 2010; Poli et
al. 2009, 2009; Tumiati et al. 2012, 2017; McCubbin et al. 2014; Poli 2015;
Tiraboschi et al. 2016, 2017)
oxalic acid anhydrous C2H,04 (Shaji Kumar et al. 2000; Tiraboschi et al. 2017; Tumiati et al. 2017)
. . (Taylor and Foley 1989; Matveev et al. 1997; Akaishi et al. 2000; Jakobsson
stearic acid CisHic0z and Holloway 2008; Sokol et al. 2009)
fumaric acid C4H404 (Eggler et al. 1979; Truckenbrodt et al. 1997; Truckenbrodt and Johannes 1998)
phthalic acid CsHO4 (Matveev et al. 1997)
benzoic acid C7Hs0; (Matveev et al. 1997)
4'-acetophenone CoH 1002 (Truckenbrodt et al. 1997)
4'-Methoxy-
Y CoH 100> (Truckenbrodt and Johannes 1998)
acetophenone
4-(1,1,3,3-Tetramethyl-
( y Ci4H2,0 (Truckenbrodt et al. 1997)
butyl)-phenol
3-(2-Furyl)-acrylic-acid C7HeOs (Truckenbrodt and Johannes 1998)
formic acid CH,0» (Li2017)
glucose CsH 1206 (Yamaoka et al. 2002)
acetic acid CH40; (Huang et al. 2017)
anthracene Ci1sHio (Matveev et al. 1997; Sokol et al. 2001, 2009)
n-hexacosane CasHsa (Taylor and Foley 1989)
docosane CxHas (Sokol et al. 2009)
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SI Figure 1. Retooling of the Seewald (2003) alkane decarboxylation reactions, whereby a long-chain
alkane is shortened with stepwise decarboxylation reactions.



American Mineralogist: May 2020 Deposit AM-20-57166
SHEIK ET AL.: EARTH IN FIVE REACTIONS: CARBOXYLATION AND DECARBOXYLATION

2.0

1.5+
Q Immature
I

Type Il
1.0
Qil formation
'\/ zone
0.5 Gas formation
zone
[ [ [

o/C

SI Figure 2. Van Krevelen diagram for the chemical evolution of sedimentary organic from
diagenesis, through catagenesis and to metagenesis (based on (Seewald 2003; Vandenbroucke and
Largeau 2007). Note that the main zone of oil formation is during catagenesis, which involves
abiotic thermocatalytic decarboxylation.
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SI Figure 3. A schematic of the process of coal maturation, which progressively depletes the
original biological organic material in heteroatoms and hydrogen.
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