








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) = (Prig Viig)/(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, Viip, and Ty,
respectively, are pressure, volume and temperature at standard temperature and pressure,
where standard temperature is degrees Rankine ("R = 460 + °F). P, Vg, and Trg,
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 Vstp becomes:

VStP = (Tstp/Trig) (Prig/Pstp) 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.

Lost gas for samples (i.e., the gas lost from the sample from the time it was drilled,
brought to the surface, to the time it was canistered) are normally 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. Lost gas, however, had to be inferred for the samples collected from this well
because no desorption apparatus was on site when those samples were collected. The
procedure used to infer lost gas for these samples is outlined in the section below on Lost
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Upon removal from the canisters, the cuttings were washed of drilling mud, and dried in
an oven at 150 °F for 1 to 3 days. After drying, the cuttings were weighed and then dry
sieved into 5 size fractions: >0.0930", >0.0661", >0.0460", >0.0331", and <0.0331". For
large sample sizes, the cuttings were ran through a sample splitter and a lesser portion
(approximately 75 grams) were sieved and weighed, and the derived size-fraction ratios
were applied to the entire sample.

The size fractions were then inspected and sorted by hand under a dissecting microscope.
Three major lithologic categories were differentiated: coal, dark shales (generally
Munsell rock colors N3 [dark gray], N2 [grayish black], and N1 [black] on dry surface),
and lighter-colored lithologies and/or dark and light-colored carbonates. The lighter-
colored lithologies are considered to be incapable of generating significant amounts of
gas. After sorting, and for every size class, each of these three lithologic categories was
weighed and the proportion of coal, dark shale, and light-colored lithologies were
determined for the entire cuttings sample based on the weight percentages.

DATA PRESENTATION

Data and analyses accompanying this report are presented in the following order: 1) lag
time to surface for the well cuttings, 2) data tables for the desorption analyses, 3) lost-gas
graphs, 4) “lithologic component sensitivity analyses” showing the interdependence of
gas evolved from dark shale versus coal in each sample, 5) a summary component
analysis for all samples showing relative reliability of the data from all the samples, and
6) a desorption graph for all the samples.

Graph of Lag-time to Surface for Well Cuttings (Figure 2)

Lag time of cuttings to surface varied, but there is a general trend of longer lag times for
greater depth. The lag times accepted for cuttings were taken to be a visual average of
the trend (defined by the scatter of data points on this graph) at the depth at which the
samples were taken.

Data Tables of the Desorption Analyses (Table 1)

These are the basic data used for lost-gas analysis and determination of total gas desorbed
from the cuttings samples. Basic temperature, volume, and barometric measurements are
listed at left. Farther to the right, these are converted to standard temperature, pressure,
and volumes. The volumes are cumulatively summed, and converted to scf/ton based on
the total weight of coal and dark shale in the sample. At the right of the table, the time of
the measurements are listed and converted to hours (and square root of hours) since the
sample was drilled.

Lost-Gas Graphs (Figures 3)

To infer an approximate lost-gas value for each sample, a correlation of the total gas
desorbed from a sample after it had been canistered to its rate of lost gas was developed
using desorption data accumulated for 42 cuttings samples obtained from air-drilled wells
in the Cherokee basin in southeastern Kansas (Figure 3). The rate of lost gas used in this












FIGURE 10. Lithologic component sensitivity analyses for all samples.

FIGURE 11. Desorption graph for all samples.













































