








from a pressure transducer in the Petrophysics Laboratory in the Kansas Geological
Survey in Lawrence, Kansas (Figure 1). The regression equation shown graphically in
Figure 1 was entered into a spreadsheet and was used to automatically convert the
millibar measurement to barometric pressure in pounds per square inch (psi).

A spreadsheet program written by K.D. Newell (Kansas Geological Survey) was used to
convert all gas volumes at standard temperature and pressure. Conversion of gas
volumes to standard temperature and pressure was by application of the perfect-gas
equation, obtainable from basic college chemistry texts:

n=PV/RT

where n is moles of gas, T is degrees Kelvin (i.e., absolute temperature), V is in liters,
and R is the universal gas constant, which has a numerical value depending on the units
in which it is measured (for example, in the metric system R = 0.0820 liter atmosphere
per degree mole). The number of moles of gas (i.e., the value n) is constant in a
volumetric conversion, therefore the conversion equation, derived from the ideal gas
equation, is:

(Pstpvstp)/ (RTstp) = (P rierig)/ (RTrig)

Customarily, standard temperature and pressure for gas volumetric measurements in the
oil industry are 60 °F and 14.7 psi (see Dake, 1978, p. 13), therefore Py, Vi, and Ty,
respectively, are pressure, volume and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine ("R 460 + °F). Prig, Viig, and Trig,
respectively, are ambient pressure, volume and temperature measurements taken at the
rig site or in the desorption laboratory.

The universal gas constant R drops out as this equation is simplified and the
determination of V¢, becomes:

Vstp = (Tstp/ Trig) (Prig/P stp) Vrig

The conversion calculations in the spreadsheet were carried out in the English metric
system, as this is the customary measure system used in American coal and oil industry.
V is therefore converted to cubic feet; P is psia; T is °R.

The desorbed gas was summed over the time period for which the coal samples evolved
all of their gas. In the case of well cuttings from Dart Cherokee Basin #D4-26 Gritton
well, the maximum time of desorption was 41 days.

Lost gas (i.e., the gas lost from the sample from the time it was drilled, brought to the
surface, to the time it was canistered) was determined using the direct method (Kissel and
others, 1975; also see McLennan and others, 1995, p. 6.1-6.14) in which the cumulative
gas evolved is plotted against the square root of elapsed time. Time zero is assumed to be
the moment that the rock is cut and its cuttings circulated off bottom. Characteristically,






the measurements are listed and converted to hours (and square root of hours) since the
sample was drilled.

Lost-Gas Graphs (Figures 3-7)

Gas lost prior to the canistering of the sample was estimated by extrapolation of the first
few data points after the sample was canistered. The linear characteristic of the initial
desorption measurements is usually lost within the first hour after the cuttings leave the
bottom of the hole, thus data are presented in the lost-gas graphs for only up to one hour
after cuttings are off bottom. Lost-gas volumes derived from this analysis are
incorporated in the data tables described above.

“Lithologic Component Sensitivity Analyses” (Figures 8-9)

The rapidity of penetration of an air-drilled well makes collection of pure lithologies
from relatively thin-bedded strata rather difficult. Mixed lithologies are more the norm
rather than the exception. Some of this mixing is due to cavings from strata farther up
hole. The mixing may also be due to collection of two or more successively drilled
lithologies in the kitchen sieve at the exit line, or differential lifting of relatively less-
dense coal compared to other lithologies, all of which are more dense than coal.

The total gas evolved from the sample is due to gas being desorbed from both the coal
and dark shale. Both lithologies are capable of generating gas, albeit the coal will be
richer in gas than the dark-colored shale. Even though dark-colored shale is less rich in
sorbed gas than coal, if a sample has a large proportion of dark, organic-rich shale and
only a minor amount of coal, the total volume of gas evolved from the dark-shale
component may be considerable. The lighter-colored lithologies are considered to be
incapable of generating significant amounts of gas.

The total amount of gas evolved from a cuttings sample can be expressed by the
following equation:

Total gas (cm3 ) = [weightcoa (grams) X gas contentey (cm3/gram)] +
[Weightyar shate (grams) X gas contentgar shate (Cm’>/gram)]

A unique solution for gas content,,, in this equation is not possible because gas

content gari shale 1 N0t known exactly. An answer can only be expressed as a linear
solution to the above equation. The richer in gas the dark shales are, the poorer in gas the
admixed coal has to be, and visa versa. If there is little dark shale in a sample, a
relatively well constrained answer for gas content ., can be obtained. Conversely, if
considerable dark shale is in a sample, the gas content of a coal will be hard to precisely
determine.

The lithologic-component-sensitivity-analysis diagram therefore expresses the bivariant
nature inherent in the determination of gas content in mixed cuttings. The gas content of
dark shales in Kansas can vary greatly. Proprietary desorption analyses of dark shales in
cores from southeastern Kansas have registered as much as 50 scf/ton, but can be as low
as 2-4 scf/ton. For a general understanding of the lithologic-component-sensitivity-









FIGURE 8. Sensitivity analysis for Little Osage Shale at 943’ to 945' depth.
FIGURE 9. Sensitivity analysis for Bevier/Iron Post coal at 983' to 988' depth.

FIGURE 10. Lithologic component sensitivity analyses for all samples.

FIGURE 11. Desorption graph for all samples.













































