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Abstract

The use of hydrogen as a fuel free of carbon emissions and in applications such as petroleum refining, steel and fertilizer manufacture, has
motivated a surge in the manufacture of hydrogen and search for natural hydrogen. This study’s objective is to investigate the viability of using
siderite to track occurrence of geologic hydrogen. It was initiated because from the literature, siderite is known to play a role in the generation
of geologic hydrogen. This study is a preliminary investigation into the empirical relationship between siderite and hydrogen in areas where
geologic hydrogen occurrence is well known such as in Kansas and Australia. The study commenced with analysis for siderite in drill cuttings
retrieved from 3 wells provided to Wildcat Technologies by the Kansas Geologic Sample Repository. The wells are; Schuette-1, Foote-1 and
Wilson-1, located in proximity to Nemaha uplift in the Mid-Continent Rift in Kansas, USA. The cuttings were ground to 60 mesh and then
about 70 mg was analyzed on the HAWK Pyrolysis instrument. 111 samples from 2310-4852ft in Schuette-1 were analyzed and so were 15
from 2570-2650.55ft in Foote-1. The 3rd well that was sampled is Wilson-1 from which 134 samples from 2590-5700ft were analyzed. These
samples were analyzed on Wildcat Technologies’ HAWK Pyrolysis instrument using the pyrolysis cycle’s 100 to 650°C oven temperature
ramped at 25°C/min, whereby siderite was identified and quantified by determining the carbonate content that was pyrolysed, as evidenced by
CO2 generation designated as S3’, within the siderite anoxic decomposition temperature (400 to 600°C). The quantified siderite was used to
track occurrence of geologic hydrogen. Literature review revealed that hydrogen was not detected in Foote-1, while gas was sampled at 4839ft
in Schuette-1. Gas was sampled at > 4740ft in Wilson-1 and analyzed for hydrogen. The HAWK instrument’s results were; none of the Foote-1
and Schuette-1 cuttings contained siderite. Samples from Wilson-1 showed occurrence of S3°, from 8 depths; 4910-4920ft, 4920-4930ft, 4950-
4960ft, 5010-5020ft, 5200-5210ft, 5370-5380ft, 5590-5600ft and 5670-5680ft. The S3’ was used to quantify the pyrolysed carbonate carbon
(Pyr CC), then their siderite content was derived as per; Siderite (wt.%) = Pyr CC x molecular wt of FeCO3/Atomic wt of Fe. For the Wilson-1
samples, HAWK siderite values were 0.3, 1.5, 0.5, 1.4, 1.0, 0.5, 0.4 and 0.4 wt.% respectively while that for a siderite sample was 11.9 wt.%.
From Bulk XRD, siderite had 87.3 wt.% and out of the 8 Wilson-1 samples, 5 showed nil siderite while 3 had siderite of 6.3, 9.2 and 2.3 wt.%
for the 4920-4930ft, 5010-5020ft and 5200-5210ft depths, respectively. A plot of HAWK Pyrolysis siderite vs Bulk XRD siderite, yielded R2
of 0.77 based on; y = 9.0407x — 5.6048. Using a hydrogen thermo-couple detector on the HAWK’s pyrolysis analysis’ 100 to 950°C oven
temperature ramped at 10°C/min, hydrogen was detected on the siderite and the 3 Wilson-1 samples. When Wilson-1 was drilling at 5385ft, in
the Precambrian basement, the gas swabbed included 17.2% H2 and 1.5% He. In this study, the HAWK determined siderite in the 0.3-1.5
wt.% range in the 4910-5680ft interval of Wilson-1. This leads to our postulation and conclusion that analysis of siderite and mapping it, is a
viable way of determining locations where geologic hydrogen occurs in the Mid Continent Rift and similar geological settings such as the East
African Rift and Australia.



