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Other Applications of Magnetic Resonance and Related Phenomena

The Study of Kerogen by NMR
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The kerogen deposits that make up the shale are widely developed in various oil-
producing regions of the world. At high temperatures, cracking of kerogen can occur, result-
ing in the formation of oil components in stages, ranging from the most highly molecular and
viscous — asphaltenes to light hydrocarbons and gas.

Using the capabilities of the nuclear magnetic resonance (NMR) method it was found
that for a significant part of the rock kerogen molecules, the Gaussian form with the NMR
relaxation time characteristic of a solid satisfactorily describes the transverse magnetization
decrease. To describe the more mobile elements that make up the organic system of kerogen
(formed petroleum) the Lorentz form is used. The ratio between the Gaussian and Lorentz
form is 3:1.

Since the components of the system that we
found for NMR are characterized by different relax-

\ ation times, an original study of the interphase ex-
! change was carried out. The data on the morpholog-
bl b = ical features of solid-state (from NMR relaxation)
Fig.1. The effect of the Goldman-Schen  structures of kerogen were obtained using the
pulse sequence at two different times of = Goldman-Schen (fig.1) pulse sequence [1].
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parameter characterizing the process of t, uc

Ipterphase redistribution by magn etl_za— Fig.2. Relaxation attenuation normalized to the initial

tion, the value =600 ps and det_em'nne amplitude for the initial kerogen sample, obtained using

the spatial scales at which the redistribu-  the Goldman-Schen pulse sequence. The colors of the

tion of magnetization is carried out [2]. diffusion time are coded: black - 11 ps, red =500 ps, blue
We hope that our results will serve - 1000 ps, green - 5000 ps, and rose - 10,000 ps, and

; . brown - 25000 ps.
as the basis for creating an express-
procedure for analyzing the composition and determining the oil-generating potential of the

organic matter of shale rocks.
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