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Introduction

Potentially economic lignite deposits in strata of Eocene age underlie
approximately 6,125 square miles of eastern and southern Arkansas (Haley,
1960). Lignite resources are estimated at 13.5billion short tons in beds more
than 2.5 feet thick to a depth of 200 feet (Clardy, pers. comm., 1981).

Significant to any complete lignitevresource appraisal is an estimate of
the chemical composition of the lignite. Four reasons for obtaining
comprehensive énd precise chemical analyses of lignite are as follows: (1) to
help determine the most suitable use of the lignite, (2) to assess possible
by-product recovery, (3) to help interpret the geological and geochemical
history of the lignite-bearing rocks, and (4) to help assess the environmental
1m§11cations of lignite mining and utilization (Hatch and Swanson, 1977).

During the period between July 1975 and April 1979, 53 samples of lignite
(50 core samples and three samples from surface exposures) were collected from
15 counties in southern and eastern Arkansas (figure 1) f;r chemical analysis
during an exploratory investigation conducted by the Arkansas Geological
Commission. Sample localities and brief descriptions are given in table 1.
Location maps (by county) and drill logs for the holes sampled are included in
Clardy (1978) and Holbrook (1980).

Geologic setting

The Arkansas lignite samples were collected from the Wilcox (31 samples)
and Claiborne (22 samples) Groups of Eocene age. The areal distribution and
stratigraphic relationships of these strata are shown in figures 1 and 2,
respectively. General descriptions of the lignite-bearing strata follow.
Detailed descriptions of the geology of the areas discussed in this report are

included in Barris (1894), Anderson (1942), Murray (1947), and Stearns (1957).
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Figure 1l.--Geologic map of Arkansas, showing counties from which

samples were collected (modified from AAPG Highway
Map Committee, 1966).
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The Wilcox Group consists of interbedded sand, silty sand, silt, clay,
and lignite. The unit averages about 650 feet in thickness (Haley, 1960), and
attains a maximum thickness of 850 feet in the northeastern part of the state
(Holbrook, 1980). Lenticular beds of .lignite up to 10 feet thick are present
throughout the Wilcox Group (Clardy, pers. comm., 1981).

The Claiborne Group overlies the Wilcox Group and has a similar
lithology, consisting of interbedded sand, clay, silt, and lignite. This unit
ranges in thickness from 500 feet to 1,200 feet (Haley, 1960; Clardy, 1978).
The lignite beds in the Claiborme are lenticular, generally of limited areal
extent, and thin, with a maximum reported thickness of 7.0 feet (Clardy,
1978). 1Lignite in the Claiborne does not appear to be restricted to a
particular stratigraphic horizon; several exploratory drill holes encountered
beds more than 3.0 feet at depths of 150 feet or less (Clardy, 1978; Holbrook,
1980) .

Explanation of data and summary tables

Proximate and ultimate analyses, and heat-of-combustion, air-dried-loss,
forms-of-sulfur, and ash-fusion-temperature determinations for the 53 lignite
samples from Arkansas are given in tables 2a-2b. These analyses were provided
by the Coal Analysis Section, Department of Energy (formerly U.S. Bureau of
Mines), Pittsburgh, Pa. Analyses for ash content, contents of 35 major and
minor oxides and trace elements in the laboratory ash (tables 3a-3b), and
analyses for nine trace elements in whole lignite (table 4a-4b) for the 53
samples were provided by the U.S. Geological Survey in Denver, Colo. Tables

5a=-5b contain the data listed in tables 3a-3b converted to a whole-lignite



basis and include the whole~lignite analyses listed in tables 4a-4b. Twenty
additional elements not listed in tables 3, 4, and 5, were looked for but not
found in amounts greater than their lower limit of detection (table 6).

Unweighted statistical summaries of the analytical data in tables 2a-2b,
3a-3b, and 4a-4b for lignite from the Wilcox and Claiborne Groups are given in
tables 7a~7b, B8a-8b, and 9a-9b, respectively. For comparison, statistical
summaries of the analytical data in tables 2, 3, and 4 for lignite from the
Wilcox and Claiborne Groups combined are presented in tables 10, 11, and 12.
Data summaries for P,05 contents In ash are not included in tables 8a, 8b, and
11 because PZQS was detected in an insufficient number of samples to calculate
meaningful statistics. For the same reason, data summaries for Ag, Cd, Ce,
Ge, La, Nd, and P are not included in tables 9a, 9b, and 12, and Mo is not
included in table 9b.

To be consistent with the precision of the semiquantitative emission
spectrographic technique, arithmetic and geometric means of elements
determined by this method are reported as the midpoint of the enclosing six-
step brackets. (See headnotes of tables 3a and 3b, or Swanson and Huffman,
1976, p. 6, for an explanation of six-step brackets.)

Most of the analytical procedures used by the U.S. Geological Survey are
described in Swanson and Huffman (1976). Arsenic contents of the samples
included in this report were determined by two different analytical methods:
samples D176391-D176398 were analyzed spectrophotometrically (lower detection
limit 1.0 ppm); the remaining 45 samples were analyzed for arsenic by

instrumental neutron activation analysis (lower detection limit 0.1 ppm).



Antimony, selenium, and thorium contents of samples D176391-D176398 were
determined by the Rhodamine-B spectrophotometric method (lower detection limit
0.l ppm), x-ray fluorescence analysis (lower detection limit 0.l ppm), and
delayed neutron activation analysis (1owef detection limit 3.0 ppm),
respectively. The remaining 45 samples were analyzed for antimony, selenium,
and thorium by instrumental neutrom activation analysis (lower detection limit
0.1 ppm).

Cobalt and chromium contents of samples D176391-D176398 were determined
in ash by semiquantitative emission spectrography (lower detection limits 10
ppm and 2 ppm, respectively) and converted to a whole-lignite basis (table
4a). The remaining 45 samples were analyzed for cobalt and chromium by
instrumental neutron activation analysis (lower detection limit O.l ppm). The
typical sequence of preparation and analysis of samples by the U.S. Geological
Survey is presented in figure 3.

Explanation of statistical terms used in summary tables

In this report the geometric mean (GM) is used as the estimate of the
most probable concentration (mode). The GM is calculated by taking the
logarithm of each analytical value, summing the logarithms, dividing the sum
by the total number of values, and obtaining the antilogarithm of the
result. The measure of scatter about the mode used here is the geometric
deviation (GD), which is the antilog of the standard deviation of the
logarithms of the analytical values. These statistics are used because the
quantities of trace elements in natural materials commonly exhibit positively
skewed frequency distributions; such distributions are normalized by

statistically analyzing and summarizing trace-element data on a logarithmic

basis.
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One quart {about 600 g) of coal split out

for U.S. Bureau of Mines analysis

Ultimate and proximate analyses
{procedures described in Office of
the Director of Coal Research,
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|
Air dry in oven at 32°C

I
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Figure 3.--Flow chart showing sequence of sample preparation and chemical analysis
(modified from Swanson and ‘Huffman, 1976).




If the frequency distributions are lognormal, the GM is the best estimate
of the mode, and the estimated range of the central two-thirds of the observed
distribution has a lower limit equal to GM/GD and an upper limit equal to

GM x GD. The estimated range of the central 95 percent of the observed
distribution has a lower limit equal to GM/(GD)2 and an upper limit equal to
GM x (GD)2 (Connor and others, 1976).

Al though the GM is, in general, an adequate estimate of the most common
analytical value, it is, neverthless, a biased estimate of the arithmetic
mean. The estimates of the arithmetic means listed in the summary tables are
Sichel’s t statistic (Miesch, 1967).

A common problem in statistical summaries of trace-element data arises
when the element content of one or more samples is below the limit of

analytical detection. This results in a "censored'" distribution. Procedures
developed by Cohen (1959) are used to compute biased estimates of the GM, GD,
and arithmetic mean when the data are censored.
Discussion

The heats of combustion (moist, mineral-matter free basis) and apparent
ranks for the 53 lignite samples from Arkansas were calculated using the data
in tables 2a-2b and the formulae in AST™M designation D-388-77 (‘lnerican
Society for Testing and Materials, 1978). The results are summarized below by
geologic groupe.

For 31 lignite samples from the Wilcox Group, heats of combustion range
from 4,300 Btu/1lb (2,390 kcal/kg) to 8,300 Btu/lb (4,620 kcal/kg). Heats of
combustion for 22 lignite samples from the Claiborne Group range from 5,160

Btu/lb (2,870 kcal/kg) to 7,900 Btu/lb (4,390 kcal/kg). The apparent rank for

all samples from the Eocene of Arkansas is lignite.



Statistical comparisons, using the "t" and "f" tests (95-percent
confidence level) (Miller and Kahn, 1962), of the sample means and variances
of the Department of Energy data for the 53 Arkansas lignite samples with 27
lignite samples from the Wilcox Group, central and eastern Texas (Hildebrand
and others, 1979), show that the Arkansas samples collectively have
significantly higher ash deformation and ash fluid temperatures; significantly
higher contents of moisture, ash, hydrogen, and oxygen; significantly lower
contents of volatile matter, fixed carbon, carbon, nitrogen, total sulfur, and
organic sulfur; and significantly lower heat content. Ash softening
temperatures and contents of sulfate and pyritic sulfur are not significantly
different.

Statistical comparisons of the sample means and variances of ash and
contents of nine major and minor oxides in the ash for the 53 Akansas lignite
samples with 39 lignite samples from the Wilcox Group, central and eastern
Texas (Hildebrand and others, 1979), show that the Arkansas samples
collectively have significantly higher ash content and content of S5i0, in ash;
and significantly lower contents of Ca0, Mg0, Naj0, and S04 in ash. Contents
of Al,043, K90, Fey03, and Ti0, in ash are not significantly different.

Statistical comparisons of the sample means and variances of 35 elements
(whole-lignite basis) for the 53 Arkansas lignite samples with 39 lignite
samples from the Wilcox Group, central and eastern Texas (Hildebrand and
others, 1979), show that the Arkansas samples collectively have significantly
higher contents of Si, Al, K, Fe, Ti, As, Ba, Co, Cr, Cu, F, Ga, Hg, Li, Ni,
pb, Sb, Se¢, Sr, Th, U, V, Y, Yb, Zn, and Zr; and significantly lower contents
of Ca, B, Mn, and Se. Contents of Mg, Na, Be, Mo, and Nb are not

significantly different.



Statistical comparisons of the sample means and variances between 31
lignite samples from the Wilcox Group and 22 lignite samples from the
Claiborne Group, southern and eastern Arkansas, show the Wilcox Group samples
have significantly higher contents of fixed carbon; significantly higher Na,0
and K90 contents in ash; significantly higher contents of B, Be, Co, Cu, Ga,
Ni, §b, Sc, and Se; and significantly lower contents of sulfate sulfur. All
other values are not significantly different.

Differences in the oxide composition of lignite ash and the element
contents of lignite result from differences in the tota} and relative amounts
of the various minerals in the lignite, and the total and relative amounts of
organically bound elements. The chemical form and distribution of a given
element are dependent on the geologic history of the lignite bed. A partial
listing of the geologic factors that influence element distributions includes
chemical composition of original plants; amounts and compositions of various
detrital, diagenetic, and epigenetic minerals; temperatures and pressures

during burial; and extent of weathering.

The trace-element content of the lignite samples from Arkansas,
particularly sample D176394, may have been influenced by the contribution of
various transition metals in detritus or water-soluble compound: originating
from alkaline igneous intrusive source rocks of Cretaceous age in the
goutheastern part of the Ouachita Mountains uplift. Sample D176394 contains
unusually high concentrations of praseodymium and samarium (15 ppm for each
@lement, whole—lignité basis)--rare~earth e;ements not normally detected in
coal--as well as Ag, Ce, Ge, Nd, Y, and Yb. This sample was collected

approximately 10 miles southeast of the Cretaceous alkalic igneous Magnet Cove

10



Complex (Erickson and Blade, 1963). There is a strong possibility that the

unusual mineralogy of the rocks at Magnet Cove and similar igneous intrusive
bodies have contributed significantly to the trace-element content of lignite
sampies from Pulaski, Saline, Grant, and Hot Spring Counties. Other geologic
factors affecting the trace-element content of lignite from Arkansas have not

been evaluated.

1
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Table l.--U.S. Geological Survey sample numbers, locations, field or drill hole
numbers, and sample thiclmess or depth interval represented for 53 lignite
samples from the Focene of gsouthern and eastern Ar kansas

[D176396-D176398 are channel samples from surface exposures; all others
represent core samples]

Sample thickness

USGS Location Field or or depth interval
sample drill hole represented
number Section Township Range County number (feet)

Wilcox Group

D186852 28 13 N. 4 E. Craighead 62 78.5- 80.0
D186854 21 14 N. 3 Es¢ ==—do==-—- 68 181.0-183.0
D186855 21 14 N. 3 Ee  =mwdOmw—- 68 202.0-204.0
D176391 2 1 s. 12 w Pulaski 2-AR 29.0- 33.0
D176396 10 2 S. 13 w. Saline 12-AR 1.5
D176397 34 1 s. 14 We  ===do==—== 13-AR 3.0
D176398 8 3 s. 14 Wo  ~=—do=—==- 14-AR 5.9+
D176392 26 3 S. 15 w. Grant 4<AR 40.0- 44.0
D176394 36 4 S. 17 W. Hot Spring 5~AR 58.0~ 60.5
D211822 10 8 S. 15 w. Dallas 543 20.2~ 29.9
D211823 36 9 S. 17 We  ===do=——- 587 97.0~ 98.6
D176393 27 8 s. 18 wW. Clark 8-AR 19.0- 23.0
D176395 20 9 s. 18 We  =—~dOo==—w—- 9-AR 2045~ 25.5
D197025 25 9 s. 19 We  —~~—=do=w—- 286 26.5-~ 34.6
D197023 29 9 S. 18 We  =~==do===- 276 63.0~ 66.5
D197022 25 9 S. 19 Wo  —=~=dom—=—- 275 58.0- 61.3
D197024 36 9 S. 19 We  ===dO===- 285 34.3- 37.0
D199369 13 10 s. 19 We  ===dom==—- 297 50.8~ 55.3
D199370 13 10 s. 19 We  ==—do~—m—= 298 18.5- 20.3
D199371 13 10 S. 19 We  ===do=—== 298 20.3- 22.3
D197021 6 10 S. 19 Woe  ===do=w=—= 269 24,4~ 27.4
D197020 1 10 s. 20 We  ===dO==—- 266 32.0- 34.5
D205165 17 13 s. 22 W. Nevada 317 58.0- 62.9
D205166 11 13 s. 23 We  ===dO=—-=- 320 35.0~ 38.3
D205163 33 13 s. 23 W.  Hempstead 304 34.2- 36.7
D205164 29 13 s. 23 We  =—==do===- 305 20.0- 23.8
D197015 32 13 s. 24 We  ==—dom==- 245 37.8- 40.3
D197016 32 13 s. 24 We  ===dO===- 245 71.3=- 73.1
D197017 32 13 s. 24 We  ===do==—- 245 79.3- 81.4
D197018 25 13 s. 25 We  ===do==—- 249 22.0- 26.0
D197019 3 14 S. 25 W. ~med Qm——— 252 77.4~ 81,2
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Table l.--U.S. Geological Survey gample numbers, locationg, field or drill hole

numbers, and gample thickness or depth intervals represented for 53 lignite
samples from the Focene of southern and eastern Arkansas--continued

Sample thickness

USGS Location Field or or depth interval
sample drill hole represented
number Section Township Range County number (feet)

Claiborne Group

D186853 9 11 N. 4 E. Poinsett 27 64.5~ 66.8
D186850 18 11 N. 4 E. —==d === 24 80.0- 88.5
D186848 18 11 N. 4 E. ——=dO=——- 3 70.0- 82.0
D186849 18 11 N. 4 E. —==do=——- 31 140.0-148.0
D186851 31 11 N. 4 E. ———do==—- 35 73.0- 81.2
D211820 3 5 Ss. 14 W. Grant 608 18.8- 21.2
D205170 31 10 S. 12 w. Dallas 398 44.1= 47.8
D205173 36 10 S. 13 w. ~—=d g==—m=- 489 10.5- 12.9
D205169 6 10 s. 11 W. Cleveland 390 38.0~ 40.0
D211821 3 9 S. 13 w. i it 527 16.5- 19.0
D205172 20 12 S. 13 w. Calhoun 473 24.0~ 28.2
D205171 ) 13 S. 13 wW. —==do=—— 431 43.0= 49.7
D211819 15 13 s. 13 v. - G- 453 140.0-142.0
D211816 19 13 s. 13 w. —==d gm—— 433 87.7- 93.6
D211818 3 14 s. 13 W. ~—=d o=——— 441 94.2- 99.8
D211817 4 14 S. 13 w. ===do===- 440 51.0- 53.7
D211815 4 14 s. 14 W. —em O e 410 30.0- 31.6
D205167 32 13 s. 18 w. Quachita 342 50.0- 52.6
D205168 32 14 S. 19 W. ——=d O—=—— 361 59.6- 62.2
D197012 26 17 S. 18 w. Union 187 76.8- 80.0
D197013 36 17 s. 18 W. ——=do=—— 188 28.0-~ 31.0
D197014 22 19 S. 27 W. Miller 226a 101.2-107.7
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Table 2a.--Proximate and ultimate analyses, and heat-of-combustion, forms-of-sulfur, and ash-fusion-temperature determinations for

[ALl analyses except kcal/kg,
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D1 76392

37.2

D176393
p211822
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NN
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Lal -Lasl

“ s

D211823

*Proximate and ultimate analysis per formed by the Department of Energy, and adjusted by U.S. Geological Survey computer to total 100%.
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Table 2a.--Proxlwate and ultimate analyses, and heat-of-combustion, torms-of-sulfur, and ash-fusion-temperature determinations for

31 lignite samples from the Wilcox Group, southern and eastern Arkansas--cont fmed

Forms of sulfur Ash fusion temperature, °C
Sample A r-drled Initial
number loss Sulfate Pyritic Organic deformation Sof tening Fluid
DIB6852 B 0.03 0.14 0.8 1,415 1,445 1,470
- .05 24 .65
-— .10 .45 i.21
DIB6BS4 B 01 .04 .20 1,320 1,350 1,515
-— .02 06 .31
-——— .03 .12 .60
[N-1:1.55} b .09 45 46 1,23 1,260 1,290
-— .15 W15 117
- .23 1.14 .17
VI76391 B B B B 1,600+ 1,600+ t,600+
- B 8 B
-— B B B
DEJ63Y6 ) B B B 1,600+ 1,600+ 1,600+
- B B B
- B B B
DiTLIY7 [} 8 8 B 1,600+ 1,600+ 1,600+
-— B B B
-— ] B B
DET6OIYE B B B B 1,600+ 1,600+ 1,600+
-— 8 B B
--- B B B
0176392 B B 8 B 1,600+ 1,600+ 1,600+
-— B B B
.= B ] B
nDL76393 B B B B 1,145 1,170 1,200
-— B B B .
- B B B
D211822 J2.6 .01 By .38 1,475 1,540+ 1,5404
-—— .02 .18 .61
o =—- .03 .33 .14
n211g23 32.0 .01 .66 02 1,115 1,375 1,420
- .02 1.08 .03 -
-—= .03 1.66 .05
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Table 2a.--Proximate and ultimate analyses, and heat-of-combustion, forms-of-sulfur, and ash-fusion-temperature determinations for
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table la.--Proximate and ultimate analyses, and heat-of-combustion, forms-of-sulfur, and ash-fusion-temperature determinations for

31 lignite samples from the Wilcox Group, southern and eastern Arkansas--cont {mied

Foms of sulfur Ash fusion temperature, °C

Sample Al r-dried Initial

mumber loss Sulfate Pyritic Organic deformation Sof tening Fluid

DlI763Y4 B B g B 1,6000 1,600+ 1,600
- B B
- B B B

DI76395 B B B 8 1,140 1,165 1,195
- B B B
- B 8 B

n197025 9.0 L0t .09 ) 1,140 1,155 1,170
- .02 .14 .69
-_— .02 .16 .82

DiY7023 29.0 LO0L A7 .26 1,470 1,525 1,600+
-— L0 .28 42
- LOIL .38 .58

biy7022 25.0 .0l .01 Y 1,400 1,425 1,455
-— .02 .02 .28
- .02 .02 40

D197u24 28.0 JUIL 09 49 1,170 1,180 1,200
- LOlL .15 .84
- UL .18 .99

plI9S3oY 32,8 .01 .32 .37 1,330 1,360 1,525
-— .02 .56 .bé :
- 02 .68 .79

DIYYITU 33,2 L0l A0 .37 1,125 1,155 1,180
- .02 .19 .69
—— 02 22 .80

p199371 29.3 02 02 .32 b,415 1,445 1,560
-— .03 .03 .50 . .
- .06 .06 .88

bDlY97021 35.0 .02 U2 .45 1,105 1,120 1,140
-— 03 .03 .76
- .04 .04 .91

BI97020 23.0 LI .03 .39 1,200 1,220 1,245
--— 010 .05 .65
- RN .07 .85

b20516% 10,3 .01 .05 43 t,230 1,260 1,320
-— 01 .07 .64
- .02 .10 .89
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Table 2a.-~Proximate and ultimate analyseg, and heat~of~combustion, lorms~of~-sulfur, and ash~fusion-temperature determinations for

31 lignite samples from the Wilcox Group, southern and easstern Arkansas--contimed

Foms of sulfur Ash fusion temperature, “C

Sample Alr~dried jattlal
mmber loss Sulfate Pyritic Organic detarmation Sof tealng F luid
p2USi66 0.1 0.02 0.18 0.44 {,50% 1,560 },600¢
- 03 .29 .70
hdand U5 W45 1.0
DLUsSL63 18. 6 Sl W03 V32 1,120 1,150 1,260
-~ 02 U3 .32
: ~ U2 U6 33
D2USIL4 7.8 WOl U7 +50 1,165 1,195 1,260
- LUl 40 1
-— U2 2 .85
mL7ms 26. ML U6 4 1,205 1,290 1,500
- NIH 0 55
- N1 15 .83
bl9701é 32.0 JO1L .08 1 1,200 1,230 t,300
- LSOt A4 .bj
-—- Ol .18 .8
$¥97017 23.0 A2 .2 .28 1,405 1,470 1,600¢
- .03 .18 41
- 05 32 4
M9ruis 24.0 NI 03 W43 1,260 1,290 §,345
- 02 .03 .68
- 02 .05 y
maeroy 24.0 .01 .02 .34 1,205 1,230 f,340
- .02 .02 »53
- 02 R .69
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ported

are rej
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22 lignite samples from the Claiborne Group, southern and eastern Arkansas *
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first
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) + 32,
Moisture
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cr
D186853

Table 2b.--Proximate and ultimate analyses, and heat-of-combustion, forws-of-sulfur, and ash-fusion-temperature determinations for

{All analyses except kcal/kg,
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*Proximate and ultimate analysis performed by the Department of Energy, and adjusted by U.S. Geological Survey computer to total 100%.
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Table 2b.--Proximate and ultimate analyses, and heat-of-combustion, forms-of-sulfur, and ash-fuslon-temperature determinations for

22 lignite samples from the Clathorne Group, southern and eastern Arkausas--contimred

Foms of sulfur Ash fuslon temperature, “C
Sample Alr-dried Initlal
mimber loss Sulfate Pyritic Organic deformation Sof tening Fluid
DI86YS) B 0.50 a4 1.06 1,09 1,115 1,145
-— .90 2.58 1.90
-— 1.14 3.28 2.41
186850 B 0N, .08 47 1,295 1,320 1,390
-— LI .14 .83
-- .01 .21 1.26
Did6ess8 B 01 02 .30 1,320 1,350 1,410
-— .02 .03 .32
--- 02 .05 Jd4
DI86BLY B 01 01 .32 1,295 1,320 1,390
-— .02 .02 .49
——- .03 03 .81
DLE6bSI B 01 01 .37 1,445 1,470 1,500
- 2 02 .59
--= .03 .03 1.06
bz1g2u 42.9 01 .31 .97 1,450 1,510 1,600+
- 02 .58 1.83
- .03 .87 2,11
D20st7u 19.0 L0l 02 .41 1,230 1,260 1,370
-— 02 .03 .66
-— .02 05 .93
beuSI?3 19.3 02 07 .58 1,220 1,250 1,405
-— .03 Y .94
-— .05 .18 1.46
D2ZUSI69 9.7 JOH, .13 40 1,220 1,275 1,310
- JOIL .19 .58
- JUIL .26 .79
p2i21 40 .6 SO .05 .32 1,120 1,190 1,230
-— LO1L .09 .59
—_— JIL .1t .68
V205172 19.9 02 .20 .32 1,230 1,260 1,375
- .03 34 .89
-— .05 46 1.18
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Table 2b.--Proximate and uitimate analyses, and heat-of-combustion, forms-of-sulfur, and ash-lusion-temperature determinatlons for

22 lignitc samples from the Claiburne Group, southern and eastern Arkansas—-cont lued

Foms of sulfur Ash fusifon temperature, “C
Sample Alr-dried Injtial
mmber loss Sulfate Pyritic Organic deformition Sof tening Fluid
L2USH71 i6.0 0.01 u.1y 0.65 1,230 1,255 1,275
-— 02 .33 L.14
- 02 .40 1.38
Dziigi9 25.8 .Ul .06 .33 1,370 1,430 1,495
-— 0t .09 .49
— W03 .16 .88
v2Ziglo 28.4 .01 .05 .37 1,200 1,260 1,320
- .02 .08 .62
- .02 .11 .85
D218 I8 26.7 L0 .04 .32 1,315 1,380 1,430
-— JUIL .06 50
-— OlL .08 .66
D2LI81L7 39.3 .01 W04 .30 1,095 1,155 1,200
-—— .02 .07 .54
-— .02 .09 .65
v2i1815 21.7 .04 W .24 1,470 1,530 1,600+
- .01 .15 .33
-—— .03 .33 JI2
D2usSi6? 20.1 01 01 .29 1,230 1,260 1,290
- .02 .02 .48
- .02 .02 .60
D205le6b 24,2 04 N .27 1,165 1,195 1,250
-— .02 .12 46
-—— .02 02 .52
ply70L2 23.v L0l J1 .54 1,600+ 1,600t 1,600+
-— LOUlL 1.0} .19
- Ol 1.99 1.52
bivsul3 2. A0 02 k) 1,490 1,600+ 1,600+
- .16 .0} .54
- .24 .05 .80
DIY7UL4 19.u Ny .74 .56 1,415 1,445 1,580
-— .16 1.09 .82
--- i 2.03 1.54
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Table 3a.--Major- and minor-oxide and trace—element composition of the laboratory ash of 31 lignite samples from the Wilcox

Group, southern and eastern Arkansas

[Lignite ashed at 525°C. L means less than the value shown; N, not detccted; B, not determined. S after element title indicates
deteminations by semiquantitative emlssion spectrography. The sgectro§raghtc results are to be identified with geometric
brackets whose boundaries are part of the ascendling series 0.}2, 0.18, 0.26, 0.38, 0.56, 0.83, 1.2, etc., but are reported
as midpoints of the brackets, 8.1, 0.15, 0.2, 0.3, 0.5, 0.7, 1.0, etc.; precision of the spectrographic data is plus-or-

mims one bracket at 68-percent or plus-or—mfms two brackels at 95-percent confidence level]

Sample Ash siv2 A1203 Ca0 MgO Na20 K20 Fe203 Ti02 P205 Sampl e
mber (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number
DIB6YS52 45.5 66 18 4,6 1.04 0.10 0.72 4.0 0.87 1.0L bI8 6852
DiIB6854 45,5 72 13 4.4 .97 .29 1.2 2.2 1.6 1.0L DIB 6854
D1 86855 33.9 66 7.8 5.5 1.07 .40 .92 6.3 .87 1.0L DIB6855
D1 76391 34.7 49 32 2.2 .50 .11 .33 3.4 2.2 1.0L D176391
DL76396 23.5 56 29 .53 .37 .10L .36 6.8 1.9 1.0L D176396
pL76397 41.3 54 24 3.2 1.05 .18 1.3 4.1 .91 1.0L D176397
D1 76338 18.4 66 19 .48 .12 .10t .21 4.6 2.5 1.0L D176398
176392 45.0 74 13 1.1 .48 .09 .64 2.8 1.4 1.0L D176392
D176394 5.2 20 17 19 1.86 .34 .28 3.8 .99 1.0L D176394
D211822 46.8 56 25 3.4 1.19 .20 .38 2.4 2.2 .090 b211822
b21i823 45.9 49 23 4.8 1.04 .22 .76 6.9 1.2 040 V211823
DI 76393 30.2 70 11 .31 12 .14 .36 1.5 4.2 1.0L DI76393
D176395 i1.3 41 1 17 4.06 .34 1.0 6.9 .91 1.0L D17 6395
DI197025 16.4 45 16 13 1.83 .45 .80 3.6 1.0 060 D197025
p1970u23 24.5 73 5.9 7.2 .98 W43 .80 2.6 70 0401 pI97023
vIY7V22 27.9 8u 9.2 5.1 1.01 .23 .90 2.6 1.0 .040L D197022
plYy7024 13.8 34 17 15 1.87 .36 40 3.5 1.0 L070L DY 7024
D19936Y 17.2 47 24 4.1 1.10 .24 .80 6.9 1.2 .60l b1Y9369
bl9937u 13.1 51 11 il 2.55 .39 .70 7.6 1.0 LO80L P19 9370
bI9yi 41.4 81 11 2.8 .78 .19 .60 1.2 1.2 .020L 199371
bly7v21 l4.6 4 16 12 3.18 .03 .50 5.8 .60 .U70L DIY 7021
DL97020 20.8 53 20 7.2 2.30 .68 .50 2.1 1.2 .05 D197020
b2U5i65 26.4 62 16 3.5 1.10 .26 .70 9.7 1.6 .040L D205165
b2U5l66 37.2 58 25 2.5 1.33 .22 1.3 4.2 1.4 L0301 D205166
b205163 8.3 6V 11 7.1 1.34 .24 <50 10 1.5 .050L D205163
DZUslod 15.9 47 16 9.5 1.9 .20 1.0 9.2 1.6 L060L D2U5104
DLY7015 30.7 70 12 3.4 1.28 .26 1.3 4.5 .80 .10 DLYILS
bl970le 23.9 57 16 7.5 1.78 .32 1.4 3.9 .90 LO40L DIY7016
LY 7LI7 42.7 79 10 3.5 .86 .21 .90 1.2 1.2 050 DI97017
DIY7UI8 11.5 41 19 i 3.70 1.27 .40 4.4 .90 .0%0L BI970LE
bity7uly 21,0 48 19 9.4 1.83 .55 .50 2.1 1.2 .050L DI 019
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Table 3a.--Major- and minor-oxide and trace-element composition uf the laboratory ash of 31 lignite samples from the Wilcox

Group, southern and eastern Atrkansas--cuntimied

Sample B-§ Ce-S Sample

wmbe r (ppm) (ppm) number

(HE N5V 4.1 N 100 7 2.0 S00L 04 Dl86852
[HR.173. 57 2.4 N 150 7 1.04, S UUL 87 DIBGBS4
DI BLB5S 7.6 N Juu 15 |05 N 54 DIBEBSS
D 706391 J. 1 N 200 50 1.0 700 04 Dl76391
bl76396 i.6 N 200 3 9.0 N 59 DL7063%6
DI76397 3.7 N 300 15 2.0 S0UL 206 DL76397
BI76398 2.1 N S0t 3 9.5 5001, 126 D176398
bl76392 1.2 N 150 7 F.on SOUL 29 D176392
DL763Yy4 22 3 2,000 70 5.0 100 387 D176394
LZ1I822 B 1L 100 3L 5.0 500L 141 D211822
D2lM2}3 B N 150 L 2.V 54 D21182)
L7639 62 N 150 7 2.0 700 96 D17639)
BI76395 i N 0oo 15 1.0L N 118 blL76395
DI1Y7u2s 11 N 000 1 1.0L N 166 DI97025
BigIu23 6.0 N 500 10 I.on N 41 p19 7023
D197022 3,8 N »300 10 I.0L N 51 - pI9 7022
DI97024 14 N ,000 15 1.0L N 255 DI u24
DE9Y36Y 7.8 N 700 7 [.oL N 317 0199369
ni9Y3lzv 14 N 1,500 1 1.0 N 224 b199370
D199371 2.2 N 300 5 I.on N 118 D199371
pPL97u2t 13 N 3,000 30 ot N 154 Dt9u21
D197020 1.3 N 1,500 i35 N 107 D19 7020
D20O5I65 4.0 N 500 1 N 131 p205165
b205166 1.8 N 300 7 N 167 D205166
D205i63 7.3 N 700 15 N 179 D20S163
D2USI64 8.8 N 700 7 N 233 D205164
py701s 6.3 N Joo 15 N 101 DI9 7015
plyr0le 7.0 N 7100 20 N 186 DI97016
Di970u17 3.3 N 500 15 N 93 n1y w017
Di97ul8 i3 N 2,000 15 N 128 [URRIVIR]
[UE NIV 6.0 N 1,000 5 R 142 DiI9 7019




oe

Toble Ja.~-Major- and minor-oxide and trace-element composition of the laboratory ash of 31 lignite samples from the Wilcox

Group, southern and eastern Arkamsas--contimed

Sample La~$ Lt Mn Mo-8 Nb~8 Nd-$ Ni-§ Pb Sc~§ Sc-§ Sample
nunber (ppm) {ppm) (ppw) (ppm) {ppm) (ppw) (ppm) {ppm) {ppm) (ppm) number
D186852 N 57 115 15 30 N 20 40 15 500 DIB6ES?2
Di86B54  100L A5 130 N 30 N 15 30 20 500 D186854
DI8685S  JOUL 38 190 - 15 30 N 10 35 20 0 DIB6855
bl76381 00 159 575 30 200 200 150 56 15 700 Di76391
PI76396  100L 19 50 15 50 5 70 80 30 150 D1763%6
L7637 200 131 260 20 100 150 50 40 k1 700 DI76397
Di76398 200 34 40 1 150 100 160 30 1,500 DL76398
L176332 100 90 135 7 50 150 ] 25 15 200 p176392
DI76394  J00 29 1,330 70 700 500 90 70 700 p176394
D21I822  jO0L 121 & 7L g 1501 30 95 30 500 p213822
BZEB23 10UL 69 468 N 20t N 30 65 i5 700 p211823
ptlelwl 300 42 7 7 70 30U 50 50 30 200 D176393
B176395  TOUL 42 890 10 30 N 150 50 30 1,500 DI76395
BI97025  10UL 71 7% 10 20 N 70 45 50 2,000 D197025
97023 N 25 185 N 20 B 30 5L i5 1,500 p137023
VY7022 N 38 4w N 20 B 30 251, 20 1,500 P197022
Bl47024 N 71 560 15 20 8 10 45 30 3,000 pi9 7024
1199369 N 67 145 15 20L 8 150 40 50 1,0 D199369
Bive3 7o N 46 394 10 20L B 200 50 g 2,600 D199370
Bl49374 N 49 94 N 20L B 20 35 15 500 D199371
pi97021 N 58 960 15 30 B 100 45 X 1,500 v197021
D1Y 7020 N 75 750 7 30 B 70 45 30 5 D8 7020
B2OSI65  1UUL 48 482 10 20 N 70 108 30 700 D205165
20566 10 1% {88 7 201 B 200 84 30 i D205165
P205163 10U L] 549 7 0 8 50 62 50 1,000 D205163
u205164  10UL 44 884 15 30 N 300 83 50 1,000 D205164
DIY7615 N 47 400 ] 20 B 30 60 30 1,000 P197015
0197016 N 69 295 7 20 B 50 60 50 2,000 pI97016
ply701? N 45 130 7 20 B 70 30 30 1,000 D901 7
mazuis  1o0 57 870 7 0L N 100 135 30 1,500 BIg7618
PIY7019  JouL 37 650 7 20 N ts 30 20 2,000 PIS VLY
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Table Ja.--Major- and minor-oxide and trace-element composition of the laboratory ash of 31 lipnite samples from the Wllcox

GCroup, southern and eastern Arkansas--contlmed

sample V-5 Y-S Yb-$S Zn Zr-S
mimber (ppm) (ppm) (ppm) (ppm) (ppm)
piBoLE52 tS5u 70 7 2% 150
DIBoLYS4 150 70 7 64 150
DIBOYSS 150 Ju 7 1S 200
D691 150 150 10 580 700
76396 Juu 50 7 11 300
m763y7 150 70 7 98 300
Bl76398 %0 150 10 79 300
IM70392 150 70 7 50 300
76394 500 700 70 500 150
211822 390 50 7 95 200
b21182) 150 30 ] 51 150
bl76333 150 150 15 124 500
76395 150 70 7 264 150
BE97025 200 70 7 170 150
V197023 70 3 19 200
D197022 100 S0 7 13 300
DE97024 200 70 1 28 150
0199369 300 5 51 150
199370 150 70 1 46 150
D199371 100 30 3 27 300
nl97u2t 150 150 10 71 150
Bl9702v 150 100 7 37 200
0205165 150 70 7 42 200
D205166 200 50 5 168 150
V205163 150 100 10 35 300
b20U5164 vy 100 10 73 200
plY70l5 I5u 70 3 75 200
BIY70t6 200 100 7 43 150
pi97ul7 150 70 7 56 200
biy70l8 200 [SV2V) 7 70 150
ply7ot9 150 3 k) kX 150
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lable 3b.--Major- and minor-uxide and trace-element composition of the laboratory ash of 22 lignite samples from the Clalborne

Group, southern and eastern Arkansas .

ILignite ashed at 525°C. L means less than the value stown; N, not detected; B, not detemined. S after element title indicates
deteminations by semiquantitative emission spectrography. The spectrographic results are to be identified with geometric
brackets whose boundaries are part of the ascending series 0.12 8.]8, 5.26, 0.38, 0.56, 0.83, 1.2, etc., but are reported
as midpoints of the brackets, 8.1, 0.15, 0.2, 0.3, 0.5, 0.7, I.é, etc.; precision of the spectrographic data is plus-or-
minus one bracket at 68-percent or plus-or-mfms two brackets at 95-percent confidence level]

Sample Ash Sio2 A1203 Ca0 MgO Na2 K20 Fe203 T102 P205 Sample
mumber (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) (percent) number
D186853 21.5 32 it 10 1.44 0.13 0.69 27 1.3 1.0L DI86853
DI8685U 33.0 53 22 8.3 1.51 .13 .82 4.8 1.0 1.0L D186850
DIB6BAS 28.2 66 14 i1 1.44 .16 .75 3.1 1.3 1.0 Di86848
D186849 39.2 69 15 5.8 1.20 1 .58 2.5 1.4 1.0L D18 6849
18733511 43.0 62 24 6.1 1.22 .13 .90 3.3 1.2 1.0L DI86BS!
21820 31.6 64 18 .60 .68 .26 1.4 5.4 .17 060 D211820
D205170 30.9 56 23 8.3 1.82 .18 .34 4,2 1.4 .030 D205170
V205173 35.4 66 14 4.5 1.66 .16 .12 i.9 .90 .030L  D205173
b205169 26.1 45 18 9.8 1.64 .20 .46 6.2 1.1 L040L D205169
D282} 12.3 30 17 20 4,53 1.09 .24 3.0 .97 .080 D211821
D2u5172 25.8 54 18 8.8 1.58 .24 .66 4.7 1.0 .080 D205172
bzu5171 18.6 36 19 15 2.16 .26 12 6.2 1.1 .050L D205171
D21819 41.3 71 13 2.9 .93 .16 1.1 3.7 1.2 050 D211819
vzZiwle 21.3 56 14 7.3 1.31 .24 .35 4.6 2.0 090 D2 11816
pZig iy 25.4 62 8.3 9.7 1.68 31 .29 2.7 1.7 040 p211818
b21is17 le.u 49 9.8 13 1.99 .20 .22 5.6 2.0 L06UL D211817
NZ1BLES 52.9 75 12 1.8 .56 .12 .61 2.2 1.5 040 D211815
b205167 18.8 64 11 5.9 .71 .09 .24 10 1.8 L050L D205167
b2usdles 11.3 45 17 9.2 1.16 11 .24 14 1.8 b4 D205168
pE970u12 44,3 88 4,2 3.0 .65 .09 .20 3.7 .60 020 D197012
pLrY7013 31.9 63 15 2.7 .67 Jdu 40 .60 1.2 030L D1Y7013
DlY7014 44,6 73 8.5 2.6 .62 .10 .50 4.1 70 .040 DI97014
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Table Jb.~-tajor- and minor-oxide and trace-element composition of the laboratory ash of 22 lignite samples from the Claiborne

Group, southern and eastern Arkansas~--contimied
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Table 3b.--ajor- and minor-oxide and trace—element composition of the laboratory ash of 22 lignite samples from the Claiborne

Group, southern and eastern Arkansas--contimed

Sample La-§ Li Mn Mo-S Nb-$S Nd-§ Ni~-§ Pb Sc-$ Sr-§ Sample
mmber (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number
DIBLESS 150 47 115 7 70 N 70 35 20 200 DI86853
DIB6850  100L 74 230 N 30 150L 30 60 30 500 DI86850
plB6Bh Y 10UL 48 535 7 50 1501 20 55 20 700 DI86848
DI86B4Y 100L 64 110 7 50 1501 15 40 20 150 D18684Y
18685 N 68 210 N 30 N 15 30 15 300 D186851
p2iW20 200 24 87 L 20 00 100 70 15 150 211820
D205170 N 62 730 7 30 B 15 43 30 700 D205170
D205173 N 55 307 7 30 B 30 37 15 300 0205173
D205169  1uUL 63 590 7 50 N 30 57 30 1,500 0205169
11821 10UL 86 1,020 7 30 N 30 85 15 1,000 n211821
V205172 100L 35 s 7 30 N 50 65 30 700 0205172
D205171 100 65 1,330 15 20 N 50 169 30 1,000 D205171
0211819 100L 23 430 L 20 150L 20 75 15 700 D2 11819
0211816 100 20 990 7L 30 N 30 71 20 1,000 D2 11816
b214818 1000 18 452 7L 30 N 30 65 20 1,000 p211818
0211817 100L 54 400 7L 30 N 30 70 30 700 p211817
211815 . 100L 38 192 N 20 N 20 61 15 300 D211815
p205167  100L 53 970 7 30 N 20 29 30 700 D205167
D205168  10UL 102 1,190 7 30 N 30 56 30 1,500 D205168
pI97012  100L 10 180 N N N 30 10L 300 DI97012
pI97013 100 51 145 7 70 N 200 50 15 700 p197013
pI97014 N 88 170 N 20 B 10 55 1oL 500 DIg7014
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fable 3b.--Hajor~ and mluor-oxide and trace-element composition of the laboratory ash of 22 lignite sampies from the Claftborne

Group, southern and eastern Arkansas--contimued

b;unrlc V-5 Y-s Yb-§ n Zr-5
mmber (ppm) (ppm) (ppm) (ppm) (ppm)
INETI 5] 00 70 ! 255 200
DIBOESO 300 70 7 135 150
DIBOBAY 150 70 7 53 3ou
DIB6HBLY I5¢ 70 7 34 30y
DIB6YSI] 150 3v 3 40 150
hZii82u 150 200 20 373 3oy
n20517vu 150 30 3 30 200
P2usll) 150 30 3 20 150
D20%1069 150 30 k] 30 200
D212l 150 70 5 24 300
p205172 150 S0 S 49 30
D205171 200 70 7 96 200
D211819 150 50 3 44 300
D2Ligle 360 50 5 20L 300
n2iig 150 70 7 20L 300
B2 Li7 150 30 ] 36 300
D2ZILES 150 30 3 26 300
N205i67 100 70 7 51 Joo
V2051068 150 70 ] 161 200
Mmyr012 70 30 5 402 150
pig7u13 1vu Ju 7 il Joo
big7uI 4 0 20 k] 32 300
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Table 4a.--Content of nine trace elements in 31 lignite samples from the Wilcox Group, southern and eastern Arkansas

{Analyses on air-dried (32°C) lignite. L, less than the value shown. For samples D176391 ~ D1/76398, analysis for Co
and Cr i{s on ash (525°C) by semlquantltative emlssion spectrometry converted to whole-coal basis‘,

Sample As Co Cr F Hg Sb Se Th u Sample
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppmw) (ppm) (ppm) (ppm) number
D186852 8.0 2.7 39 20 0.39 u.2 2.3 9.2 3.6 D186852
DI 86854 3.2 L 39 120 .23 1.7 4.5 8.5 3.5 DIB6554
D186855 26 L 24 85 .20 1.6 4.7 4.6 3.7 Di 86855
0176391 12 20 10 135 1.00 1.2 16 28 4.3 D176391
B176396 15 7.0 30 115 A0 1.5 5.0 19 4.9 b176396
L176397 5.0 10 30 250 .42 5.2 14 18 7.2 D176397
bl76398 5.0 5.0 15 90 .63 .7 7.4 12 2.6 pi76398
DI 76392 3.0 7.0 30 90 .08 .9 1.8 9.8 2.9 D176392
Ll 76394 5.0 7.0 - 7.0 25 .06 1.5 4.5 3.0L 1.8 D176394
D211822 7.2 5.1 73 220 .73 2.5 9.0 19 7.2 D211822
D2 LIB23 3.4 3.0 37 150 L45 .7 3.2 6.7 2.5 D211823
DI76393 4,0 5.0 50 75 .28 1.2 4.1 24 4.0 Di76393
Ul 76395 2.0 7.0 7.0 35 .09 .8 5.2 3.0L .7 DI 76395
D1Y7025 3.9 4.4 14 40 .19 .9 5.7 2.6 1.0 D197025
197023 2.6 3.6 12 30 .17 .6 5.0 1.7 .5 pL97023
DIY7022 1.5 6.6 18 55 .14 .7 3.9 2.5 .8 197022
DI97024 5.6 5.4 12 20 .16 1.5 5.7 2.8 1.4 D19 7024
piY9369 3.3 7.2 21 55 .17 1.2 8.7 4.2 2.2 0199369
pl99370 2.9 1l 11 35 .24 .8 5.9 2.4 1.7 D199370
0199371 2.3 4.3 32 100 .21 1.5 8.1 5.5 3.0 D199371
D19702) 3.4 9.7 7.8 30 .22 1.0 4.3 2.2 3.4 D197021
DL97020 2.4 7.6 16 50 A4S .8 6.5 5.3 1.9 0197020
205165 3.0 6.3 21 70 .34 1.2 9.0 4.4 2.3 D205165
0205166 14 20 43 180 .26 2.0 7.2 6.6 4.4 D205166
D205163 2.8 2.9 15 30 .20 .9 7.6 3.3 1.7 D205163
D205164 4.2 20 16 55 .19 1.2 9.1 3.9 2.2 D205164
BI97015 4.5 5.7 24 85 .15 1.3 5.2 3.7 1.6 p197015
pi197016 4.5 5.0 23 80 .21 1.9 6.9 3.4 1.6 D197016
DI97017 8.9 8.8 33 100 .25 2.5 7.3 5.4 2.7 DI970L7
D19701t8 1.3 13 AL 30 J24 . 2.9 1.9 1.0 D137018
Di970u19 2.4 2.9 16 45 40 .8 6.7 4.9 1.8 DI97019
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Table 5a.--#ajor~, minor-, and trace-element composition of 31 lignite samples from the Wilcox Group, southern and eastern Arkansas--

cont [nued

Sample

8-S Ba~-$ Be-$ Ccd Ce-8 Co Cr Cu F Ca-$ Sample
mimbe r (ppm) (p pe) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm number
[TE.11:0Y: 50 i,000 3 0.91 2001, 2.7 39 47 22X 10 DIB6852
DIBHYSA 14 300 3 46l 2001 i 19 40 120 IS i 86854
Bi 86855 tuu 200 5 AL N AL 24 52 85 5 DIB6BSS
M 76391 70 200 i5 .35 200 20 10 36 135 20 pI76391
DI76Ye 5u 70 .7 2.1 N 7.0 30 37 115 15 DI76396
L7697 150 Juu ? .83 2001 10 30 85 250 B.Y) D176397
RS E) 1ot 200 5 i.7 1601 5.0 15 23 90 5 DI76398
76392 70 200 3 JA45L 2001, 7.0 30 13 90 15 DI 76192
76394 100 50 ) W73 30 ’.0 7.0 U B pPL76394
2118212 50 150 1.5L 2.3 200L 5.1 73 66 220 30 211822
21823 70 150 1.5L .92 N 3.0 37 25 150 15 p2irgzy
BE76397) 50 100 2 .60 200 5.0 50 29 75 15 D17639)
DI76395 20U 200 1.5 L N 7.0 7.0 13 35 3 DL76395
197025 30U 100 1 i6L N 4,4 14 27 40 7 DI191025
bBLY7023 Juo 150 2 «25L N 3.6 t2 10 30 3 pig23
My7u2?2 500 300 3 .28L N 6.6 18 14 55 10 D9 022
DI97024 300 100 2 RN N 5.4 12 35 20 10 DI97024
D19936Y 100 150 | 17L N 7.2 21 55 55 10 D199369
DE9Y370 200 150 1 .13 N [N 11 29 35 7 Di9937u
plL993 7| 150 200 2 LA N 4.3 32 49 100 15 Di99371
DI97021 500 S50 5 5L N 9.7 7.8 22 3O 10 D921
BE97020 300 300 3 210 N 1.6 16 22 50 10 bl9 7020
D205165 150 300 2 . 261 N 6.3 27 35 10 7] D205165
n2usl66 100 200 2 .56 N 20 43 62 180 20 D20S16 6
D205163 150 200 3 .18L N 2.9 15 33 30 5 D205161
205164 (K] 200 1 . 161 N 20 16 37 55 5 D205164
DEY 7015 100 500 5 <JIL N 5.7 24 31 85 10 DI%7015
97016 150 300 b) . 241 N 5.0 23 44 80 10 DI97016
pty7ui? 200 00 7 L43L N 8.8 33 40 100 20 bigul7
DY 7018 200 150 1.5 .35 N 13 .IL I5 30 7 D98
iy 7u19 200 uo 1 L21L N 2.9 16 30 45 10 LI90LY
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Table 5a.~-Major-, minor—, and trace-element composition of 31 lignite samples from the Wilcox Group, southern and eastern Arkansas--

cont inued

Sample Ge-S lg La-§ Li Mn Mo-$ Nb-$ Nd-§ NL-§ P Sample
number (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number
D186852 15 0.39 N 26 52 7 15 N 10 2,000L D186852
D186854 N .23 50L 20 59 N 15 N 7 2, 0001, DIB 6854
DI 86855 15 .20 0L 13 64 5 10 N 20 1,500L DIB685S
Dl 76391 10 1.0 100 55 200 10 70 70 50 1,500 b176391
DI76396 N ) 0L 9.2 12 3 10 N 15 1,000L DI76396
D176397 15 .42 100 54 119 1 50 70 20 1,800L D176397
Dl 76398 N 63 30 6.3 7.4 1.5 10 30 20 D176398
DI 76392 N .08 50 41 61 3 20 70 15 2,000L D176392
DL76394 30 .06 15 1.5 69 3 1.5 30 20 2301 Di7 6394
D211822 N .73 50L 57 140 3L 15 0L 15 180 D211822
L2123 N .45 50L 32 210 N 10L N 15 80 p211823
D176393 7L .28 100 13 23 2 20 100 15 1,300L 0176393
D176395 3 .09 10L i.7 100 1 3 N 15 490 D176395
PI197025 N .1 15L 12 120 1.5 3 N 10 43 D197025
bid7u23 N 17 N 6.1 45 N 5 B 7 43L B197023
n197022 N 14 N 11 120 N 5 B 10 491, p197022
D197024 5 o N 11 17 3 B 10 421 0197024
bl9936Y 3 17 N 12 25 2 3L B 20 451 D199369
DI9Y3 70 3L .24 N 6.0 51 1.5 3L B 30 46L D199370
p1993 71 N 21 N 20 39 N 10L B 10 36L DI199371
pry7021 7 .22 N 8.5 140 2 5 B 15 45L D19 7021
DL97020 51, 45 N 16 160 1.5 7 B 15 45 D197020
D205165 N L34 0L 13 136 3 5 N 20 461 0205165
0205166 N .26 301 51 70 2 L N 70 491 D205166
D205163 5 220 201 7.1 100 1.5 5 N 10 40L D205163
D205164 3L .19 15L 7.0 140 2 5 N 50 42L D205164
D197015 10 15 N 14 120 2 7 B 10 130 DI97015
DI97016 7 .21 N 16 71 1.5 5 B 10 421 DI97016
197017 N .25 N 19 56 3 10 B 30 93 pi97017
DI97018 3 24 10L 6.6 100 .7 2, N 10 451 DI 7018
pI97019 N W40 20L 20 140 1.5 5 N 3 461 DI 7019
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Table S5a.~-Major-, minor-, and trace-element composition of 31 lignite samples from the Wilcox Croup, sowthern and castern Arkansas--

cout inuved

Sample bb Sb Sc-§ Se Sr-§ Th u v-S Y-S Ybh-§ Sample

mmber (ppm) (ppm) (ppm) (ppm) (ppm) Cppm) (ppm) (ppm) (ppm) (ppm) number

DiB6852 18 0.2 7 2.3 200 9.2 3.6 70 ] 3 DI86852
DIB6B5G 14 1.7 10 4.5 200 8.5 3.5 70 30 3 DIBB54
1186555 12 1.6 7 4.7 150 4.6 3.1 50 20 2 DISORSS
1176391 17 1.2 5 16 200 28 4.3 50 S 3 b176390
D176396 19 1.5 7 5.0 3 18 4.9 0 10 1.5 D176396
vile197? 17 5.2 i5 14 300 18 7.2 70 3 3 L7697
1176398 29 . 5 1.4 300 12 2.6 30 30 2 D176)98
Di76392 1l .9 7 1.8 100 9.8 2.9 70 W 3 0176392
LI76394 4.7 1.5 3 4.5 30 3. 1.8 20 k] 3 0176194
D211822 44 2.5 15 9.0 200 19 1.2 150 20 3 D2 11822
D211823 30 .7 7 3.2 300 6.7 2.5 70 15 1.5 n211823
DI76393 15 1.2 10 4.1 10 24 4.0 50 50 5 0176393
1176395 5.7 .8 3 5.2 150 3.0L . 15 7 .7 Dl 76395
Di97025 7.4 .9 7 5.7, 300 2.6 1.0 30 10 1 0197025
DIg7023 6.1L .6 3 5.0 300 1.7 .5 15 7 .7 D9 702)
5197022 7.0L .1 5 3.9 500 2.5 .8 30 15 2 DI1Y 7022
HENU 6.2 1.5 5 5.7 500 3-8 5.4 % 0 ‘ DI9 7024
8%33}% g.z l.% lg 8.7 150 .2 2 0 01993;19

. . . . . i u .

BI99371 14 1.5 7 3? 369 §:4 1:4 88 19 l.s HET R
ng7u21 6.6 1.0 5 4.3 200 2.2 3.4 20 20 1.5 Bl 21
0197020 9.4 .8 ? 6.5 300 5.3 1.9 30 20 1.5 0197020
P2US165 29 1.2 7 9.0 200 4.4 2.3 50 20 2 D205165
V2U5166 31 2.0 10 1.2 200 6.6 4.4 10 20 2 DLUSI6G
D2U5163 11 9 10 7.6 200 3.3 1.7 30 20 2 D205163
D2USL64 13 1.2 7 9.1 150 3.9 2.2 50 15 1.5 0205164
DIY70LS 18 1.3 10 5.2 300 3.7 1.6 50 20 1.5 DIgIuLS
bly70l6 14 1.9 10 6.9 500 3.4 1.6 50 20 1.5 Big7016
vI970i7 13 2.5 15 7.3 500 5.4 2.7 70 30 3 Dl9VI7
B9 70ul8 16 Jd 3 2.9 150 1.9 1.0 20 10 .7 pIg7018
LiYy7ulY 6.3 .8 5 6.7 500 4.9 1.8 30 7 . DIYILY
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Table 5a.--Major-, minor-, and trace—element composition of 31 lignite samples from the Wilcox Group, southern and eastern Arkansas—-

cont inued

Sample Zn Zr-§
number (ppmn) (ppm)
D186852 100 70
D186854 29 70
D1 86855 39 70
Dl 76391 200 200
b176396 26 70
bl76397 40 150
p176398 15 50
bl 76392 23 150
D1 76394 26 7
D211822 44 100
V21823 23 70
b176393 37 159
D176395 30 15
DE97025 28 20
D197023 4,7 50
niy7022 3.6 100
DI97024 3.9 20
DI99369 8.8 20
plLY937u 6.0 20
0199371 11 150
big7021 10 20
D197020 7.7 50
D205165 11 50
D205166 62 50
205163 6.4 50
D205L64 12 30
D197015 23 70
DI97016 10 30
Di97017 24 100
p197018 8.1 15
D19701Y 6.9 30
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Table 5b.--Hajor—, minor-, and trace-clement composition ol 22 llgnite samples from the Clalborne Group, southern and eastern

Arkansas

lAs, Co, Cr  F, ilg, Sb, Se, Th, amd U values are from direct determimiions on aflr-dried (32°C) lignite; all other values
calculated fcam analyses of ash. S means analysis by semiquintitative omission spectroscopy. L, less than the valuc show;
N, not detected, B, nol determined]

Sampl e Si Al Ca Mg Na K. Fe T Ag-S As Sample

mimber (percent) (percent) (percent) (percent) (percemt) (percent) (percent) (percent) {(ppm) (ppm) mimber

V18685 3.2 1.3 1.5 0.19 0.021 0.12 4.1 0.7 0.5 15 bIg8Y ]
bI86850 8.2 3.8 2.0 .30 032 .23 t.1 .20 N 4.2 DI8689v
bIBo6YLS 8.7 2.1 2.2 .24 .033 .18 .61 .22 N 2.4 DI86RA4B
DEB6HAY 13 3.1 1.6 .28 .032 .19 .69 .33 H 2.3 D1 B684Y
DI86YS) 12 4.8 1.9 .32 041 .32 .99 .31 N 2.0 18851
bz LB 2u 9.5 3.1 .14 .13 LU0l .38 1.2 .15 N 6.6 D2 11820
D2USLTO 8.1 3.8 1.8 .34 040 088 .91 .26 N 3.4 nzostio
L2057 3 1y 2.6 f.l .35 042 035 W47 .19 N 4.0 V205173
D2UsStLY 5.5 2.5 i.g .26 039 o 1.1 .17 N 1.9 b205169
p2imzl 1.7 1.1 1.7 .34 L0099 25 .26 071 N 3.3 D2 E1R2 1
L205172 6.5 2.5 1.6 .24 .046 14 .85 .15 N 5.2 bzusiiz
b2ust71 J. ! 1.9 2.0 .24 035 019 .81 02 N 7.9 b2osizi
D2 HIB 1Y 14 2.9 .87 .23 048 .37 1.1 .28 N 3.0 D2 1IBLY
D2HIBIG 5.5 i.5 1.1 7 .038 62 .68 .26 N 2.7 b2 1186
b2 11818 7.4 1.1 1.8 .26 058 061 48 .25 N 2.5 D2 1ists
D287 3.7 .83 1.5 .19 24 029 62 .19 N 2.5 Dz 11817
bziigl)y 19 3.4 .69 .18 047 .27 .80 46 N 3.8 D21181%
D2osie? 5.6 1. .19 .08l 013 .038 1.3 .20 N 1.5 bZOSI6 T
L2USl b8 2.4 1.0 .4 079 .00Y 023 1.1 42 N 1.0 205168
DE97012 18 .98 .95 A7 030 074 1.1 .16 N 8.5 pi970L2
Di97013 9.4 2.5 .61 .13 024 . . . N 5.2 blg701}
DI97014 5 2.0 .83 W17 L0371 :‘)l l.:l)] .%93 N 4.4 DIg7014




Table 5b.--Major-, minor-, and trace-element composition of 22 lignite samples from the Claiborne Group, southern and eastern

Arkansas—-contimnued

Sample B-S Ba-5 Be-5 cd Ce-5 Co Cr Cu ¥ Ga-$§ Sample
mmber {ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) number
DlBLES3 30 70 2 v.22L 100 7.3 16 17 45 5 DI86853
DIBOYSL 50 200 2 .66 150L 6.7 46 34 130 10 D186850
DlsbB4S 70 200 1.5 .28L 150L 4.8 25 16 50 7 D1 86848
DIB6BLY ju oo 3 .39L 2001, 3.1 37 24 110 7 DI 86849
DIB6YSI 70 300 N J43L 200L 2.9 40 22 210 15 DIB86851
pzL20u 50 150 5 .95 150 7.1 23 14 180 10 211820
D2U5170 100 100 N 1L N 1.8 21 18 160 20 D205170
D205173 100 500 1 .35L N 2.3 18 22 120 10 D205173
b2u5169Y 150 1,500 .7 .26L N 2.4 i6 8.9 100 20 D205169
D2EIB21 150 70 .7 .37 N 2.6 6.0 7.0 20 10 b211821
D205172 150 1,500 .7 .32 N 2.3 il 12 70 7 D205172
D205171 150 200 1 .37 N 2.7 11 17 50 5 D205171
p211819 50 300 1.5 .83 200L 8.3 36 24 160 10 D2 11819
p211816 50 150 7L .43 100L 3.5 25 26 90 7 D2 11816
p211818 50 200 1.5 .76 150L 5.1 16 16 45 3 D211818
p211817 30 200 . 9L .32 N 3.5 12 17 20L 5 D211817
D211815 30 300 1.5 1.1 N 9.3 75 26 130 10 D211815
D205167 100 200 1.5 .49 N 2.3 12 12 20 7 b205167
D205168 70 200 .7 LHIL N 2.4 9.2 11 20 7 D205168
D197012 70 200 2 A4 N 10 16 20 25 10 DI97012
bl97013 20 500 5 .64 150L 7.6 16 25 60 15 D197013
Dl97014 70 200 N 45L N 2.4 29 12 50 10 DI97014
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tabile 5b.--HMa jor-, minor-, and trace-element composition of 22 lignite samples from the Clalborne Group, southicrn and easlern

Arkansas--coutiimed

S.mple Ge-% Hg La=-$ Li Mn Mo-5 Nb-$§ Nd-§ NE-S P Samp
mimber (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) num
DLEBYES S N u.51 3u 10 25 1.5 I5 N 15 940 DIB L8
DIBOYESO L .23 JuL 24 76 N 10 SUL 10 1,4001, 1868
DI86b4 8 N .25 301, 14 150 2 15 50L ! 1,200L DI
bl8684Y N .38 SUL 25 43 3 20 701, 7 1,700t Dig 68
bL86851 N .20 N 29 90 N [ 7 i, 00, DIB 68
D2 1B 20 3y .20 70 1.6 27 2L 7 100 30 8) D2ilg
205170 . .14 N 19 2X 2 10 B 5 41 D2051
b2uSI7 3 N .18 N 19 110 2 1o B 10 461, D2051
D2u5169 5L Al oot 16 150 2 15 N 7 4oL n2051
D211821 3 .08 tooL 3 130 i 3 N 3 43 D2118
205172 N .26 201 9.0 82 2 7 N 15 920 D205
b2ustil 3L .52 201, 12 250 3 3 N 10 (318 203
DZ1iB19 N .80 501 9.5 180 L 10 0L 10 90 D211
21i8le 5 .75 0L 4.3 210 1.5 7 N 7 84 D21l
b211818 N .98 201, 4.6 110 .50 7 N 7 44 D2t
YANLEY) N 1.0 151, 8.6 64 i1 5 N 5 421 D211
DZEIMED N .28 SUL 20 100 10 N 10 92 D211
n2051617 N .33 20L 10 180 1.5 1 N 3 3 D205
b2uU5168 2 .18 10L 12 130 .7 3 N 3 220 D205
DIY7uL2 3o .55 SUL 4.4 80 N N N 15 39 IRV
DIY70E3 7L .54 L 16 46 2 20 N 70 421 nlY 7o
niyJuts N .16 N 39 76 N 10 B 5 78 D9
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FTable Sh.--Major-, minor-, and Lrace-clement composition of 22 lignite samples from the Clatborne Group, southern and eastern

Sampl e Zn Zr-§
number (ppm) (ppm)
bi8685) 55 50
Dige6d50 45 50
DIBOBAB 15 100
DI BOB4Y 13 100
DIBO8SI 17 70
211820 120 109
n2usi7v 9.3 ri}
D2uUsSL7) 7.1 S50
P2US16Y 7.4 50
n2iig2l 3.0 1]
p2usSt!2 13 70
b2ust/i I8 k11
(VA RLAY] 18 150
p2itsle 4.3 10
211818 S. 1L 70
D218 5.8 50
N21I81LS 14 150
B2usi6? 9.6 70
D205168 18 20
DIY70i2 180 70
bly7ol) 35 100
pl97014 14 150

Arkansas—~conlimed



Table 6.-~Elements looked for but not detected in lignite from the Focene of

southern and eastern Ar kansas

[Approximate lower detection limits in ash, as determined by the six-step
spectrographic method of the U.S. Geological Survey, are included for all

elements]

Lower limit of detection in

Element name Symbol ash (ppm)
Gold Au 50
Bismuth Bi 20
~ Dysprosium Dy 100
Erbium Er 100
Europium Eu 200
Gadolinium Gd 100
Hafnium Hf 200
Holmium Ho 50
Indium In 20
Lutetium Lu 70
Palladium Pd 5
Platinum Pt 100
Rhenium Re 100
Tin Sn 20
Tantal um Ta 1,000
Terbium Tb 700
Tellerium Te 5,000
Thallium T1 100
Thulium Tm 50
Tungsten W 200




Table 7a.--Arithmetic mean, observed range, geometric mean. and geometric deviation

of proximate and ultimate analvses, anc heat of combustion, forms of sulfur, and

ash-fusion temperatures of 3] lignite samples from the Wilcox Group, southern and

eastern Arkansas

[All values are in percent except kcal/kg, Btu/lb, and ash-fusion temperatures,
and are reported on the as-received basis. “F = (°C x 1.8) + 32; kcal/kg =
U.556 x (Brtu/lb). L, less than the value shown]

Observed range
Arithme tic Geame tric Geometric
mean Minimum Maximum me an deviation

Proximate and ultimate analyses

Moisture 39.7 29.6 57.0 39.3 1.1
Volatile

ma tter 23.8 17.8 30.1 23.5 1.2
Fixed

carbon 19.5 10.6 28.5 18.9 1.3
Ash 17.4 3.8 30.4 15.0 1.7
Hydrcgen 6.8 5.7 8.2 6.7 1.1
Carbon 30.9 20.4 42.1 30.3 1.2
Nitrogen .5 .3 .9 .5 1.3
Oxygen 44,7 35.4 58.9 44,4 1.1
Sulfw ' .5 .2 1.0 .5 1.5

Heat of combustion

Kcal/kg 2,940 1,890 4,010 2,870 1.2
Btu/lb 5,280 3,400 7,220 5,160 1.2

Foms of sulfur

Sulfate v.02 0.01L 0.09 0.01 1.8
Pyritic .13 .01 .66 .07 2.9
Organic .39y .02 .50 .32 1.9

Ash-fusion temperatures, “C

\

Initial

deformation 1,270 1,105 1,600+ 1,260 1.1
Sof tening

temperature 1,295 1,120 1,600+ 1,285 1.1
Fluid

temperature 1,330 1,140 1,600+ 1,320 1.1
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Table 7b.-~Arithmeric mean, observed range, geometric mean, and geometric deviation

of proximate and ultimate analyses, and heat of combustion, forms of sulfur, and

ash-fusion temperatures of 22 lignite samples from the Claiborne Group., southern and

eastern Arkansas

[All values are in percent except kcal/kg, Btu/lb, and ash-fusion temperatures,
and are reported on the as-received basis. “F = (“C x 1.8) + 32; kcal/kg =
0.556 x (Btu/lb). L, less than the value shown]

Observed range )
Arithme tic Geametric Geome tric
mean Minimum Maximum me an deviation

Proximate and ultimate analyses

Moisture 38.7 27.1 46.9 38.3 1.2
Volatile

ma tter 25.6 19.0 31.1 25.4 1.1
Fixed

carbon 16.6 10.2 23.0 16.3 1.2
Ash 19.4 6.9 39.7 17.3 1.6
Hydrogen 6.8 5.4 8.1 6.8 1.1
Carbaon 30.0 23.1 37.3 29.6 1.2
Nitrogen ) W4 .8 .5 1.2
Oxygen 42,8 29.5 49.5 42 .4 1.2
Sulfur .7 .3 3.0 .5 1.9

Heat of combustion

Kcal/kg 2,940 2,080 3,650 2,900 1.2
Btu/lb 5,280 3,740 6,570 5,210 1.2

Foms of sulfur

Sulfate 0.03 0.01L 0.50 0.02 3.2
Pyritic .19 .01 1,44 .07 A
Organic .45 .24 1.06 42 1.5

Ash-fusion temperatures, “C

Initial :

deformation 1,280 1,090 1,600+ 1,275 1.1
Sof tening

temperature 1,310 1,115 1,600+ 1,305 1.1
Fluid

temperature 1,355 1,145 1,600+ 1,350 1.1
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Table Ba.--Arithmetic mean, observed range, geometric mean, and geometric deviation

of ash content and contents of nine major and minor oxides in the laboratorv asnh

of 3] lignite samples from the Wilcox Group, southern and eastern Arkansas

[All samples were ashed at 525°C; all values except geacmetric deviation are in
percent]

Observed range

Oxide Ariégggtic Mi nimum Maximum Geﬁzigric g:STifiég
(Ash) 27.8 5.2 46.8 24,1 1.7
5102 57 20 81 55 1.3
Al203 17 5.9 32 16 1.5
Ca0 7.5 .31 19 4.5 2.8
Mgo 1.56 12 4.06 1.12 2.3
Na20 .33 .090 1.27 .26 2.0
K20 .73 .21 1.4 .65 1.6
Fe203 4.6 1.2 10 3.9 1.8
Tio2 1.3 .60 4.2 1.2 1.5
S05 7.2 .62 22 5.0 2.3
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Table 8b.--Arithmetic mean, observed range, geometric mean, and geometric deviation

of ash content and contents of nine major and minor oxides in the laboratorv ash

of 22 lignite samples from the Claiborne Group, southern and eastern Arkansas

(ALl samples were ashed at 525°C; all]values except geometric deviation are in
percent

Observed range

Arithme tic Geome tric Gemme tric
Oxide me an Minimum Maximum mean deviation
(ash) 30.0 11.3 52,9 27.5 1.5
Sio2 58 30 88 56 1.3
Al1203 15 4,2 23 14 1.5
Ca0 8.2 .60 20 5.9 2.2
Mg0 1.41 .56 4.53 1.24 1.7
Na20 .20 0% 1.09 .17 1.8
K20 .52 .12 l.4 42 2.0
Fe203 5.6 .60 27 4.2 2.1
Ti02 1.3 .60 2.0 1.2 l.4
S03 5.4 1.6 15 .6 1.8
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Table Ya.-—Arithmetic mean, observed range, geometric mean, and geometric deviation

of 35 elements in 31 lignite samples from the Wilcox Group, southern and eastern

Arkansas

[All analyses are in percent or parts per million and are reported on a whole-
coal basis. L, less than the value shown]

Observed range

Arithmetic Geometric Geometric
Element mean Mininum Maximum mean deviation
Percent

Si 8.4 0.47 16 6.2 2.2
Al 2.5 .46 6.1 2.0 2.0
Ca 1.1 063 1.6 .17 2.4
Mg .22 .013 34 .16 2.1
Na .057 013 .11 046 1.9
K .19 012 .45 .13 2.3
Fe .80 .14 2.2 .66 1.9
Ti .23 .031 .75 .18 2.1

Parts per million

As 5.4 1.3 26 4.3 2.0
B 150 50 500 150 2.0
Ba 200 50 1,000 200 1.9
Be 3 5 15 2 2.4
~Co 7.3 .1L 20 6.1 1.8
Cr 24 1L 73 20 1.9
Cu 35 10 85 31 1.7
F 88 20 250 69 2.0
Ga 10 3 30 10 1.8
Hg .30 .06 1.0 .24 1.8
Li 19 1.5 57 14 2.3
Mn 98 7.4 210 73 2.2
Mo 2 .7 10 1.5 2.4
Nb 10 1.5 70 5 3.4
Ni 20 3 70 15 1.9
Pb 15 4.7 44 12 1.9
Sb 1.3 .2 5.2 1.1 1.7
Sc 7 3 15 7 1.6
Se 6.4 1.8 16 5.7 1.6
Sr 300 30 500 200 2.0
Th 7.3 1.7 28 5.1 2.4
U 2.8 .5 7.2 2.3 1.9
v 50 15 150 50 1.7
Y 20 7 50 15 1.7
Yb 2 o7 5 1.5 1.7
Zn 28 3.6 200 18 2.6
Zr 70 7 200 50 2.3
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Table 9b.--Arithmetic mean, observed range, geometric mean, and geometric deviation

of 34 elements in 22 lignite samples from the Claiborne Group, southern and eastern

Arkansas

[All analyses are in percent or parts per million and are reported on a whole-
* coal basis. L, less than the value shown]

Observed range

Arithmetic Geometric Geometric
Element mean Minimum Maximum mean deviation
Percent
Si 8.9 1.7 19 7.2 1.9
Al 2.3 .83 4.8 2.0 1.7
Ca 1.4 .14 2.2 1.1 1.9
Mg .22 .079 .35 .21 1.5
Na .039 .009 .09¢ .034 1.7
K 15 .019 .38 .10 2.6
Fe 1.0 .13 4.1 .81 1.9
Ti .21 .071 46 .20 1.5
Parts per million
As 4,2 1.0 15 3.5 1.9
B 70 20 150 70 1.8
Ba 300 70 1,500 200 2.2
Be 1.5 .SL 5 1 2.2
Co 4.6 1.8 10 3.9 1.7
Cr 23 9.2 75 20 1.8
Cu 18 11 34 17 1.5
F 89 20L 210 64 2.3
Ga 10 3 20 7 1.6
Hg 40 .08 1.0 .31 2.0
Li 15 4.3 39 12 1.8
Mn 120 25 250 97 1.9
Nb 10 3 20 7 1.9
Ni 10 3 70 10 2.1
Pb 16 5.5 32 15 1.6
Sb .8 .1L 1.9 .7 1.6
Sc 7 2 10 5 1.7
Se 3.3 1L 6.0 2.7 1.8
Sr 150 50 500 150 1.7
Th 7.1 2.5 16 6.4 1.6
U 2.8 1.0 5.1 2.5 1.6
v 50 15 100 50 1.7
Y 15 5 70 15 1.7
Yb 1.5 ) 7 1.5 1.8
Zn 27 3.0 180 14 3.2
Zr 70 20 150 70 1.7
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Table 10.--Arithmetic mean, observed range, geometric mean, and geometric deviation

of proximate and ultimate analyses, and heat of combustion, forms of sulfur, and

ash-fusion temperatures of 53 lignite samples from the Eocene of southern and east-

ern Arkansas’

[All values are in percent except kcal/kg

and are rep

ed on the as-received basis.
0.556 x (Btu/lb). L, less than the value shown.

Btu[lb,

and ash-fusion temperatures,
F= (°Cx1.8) + 32; kcal/kg =
For comparison,

eome tric means

for 27 lignite samples from the Texas region, central and eastern Texas
(Hildebrand and others, 1979, table 7), are included]
Observed range Texas region
Arithme tic Geame tric Geome tric geome tric
me an Mi nimum Maximum me an deviation me an
Proximate and ultimate analyses
Moisture 39.2 27.1 57.0 38.9 1.2 30.2
Volatile
ma tter 24,5 17.8 31.1 24,3 1.2 29.7
Fixed
carbon 18.3 10.2 28.5 17.8 1.3 27.3
Ash 18.2 3.8 39.7 15.9 1.7 11.2
Hydrogen 6.8 5.4 8.2 6.8 1.1 6.4
Carbm 30.5 20.4 32.1 30.0 1.2 41.3
Nitrogen .5 .3 .9 ] 1.3 .8
Oxygen 43.9 29.5 59.9 43.6 1.1 38.2
Sulfur .6 .2 3.0 .5 1.6 .8
Heat of combustion
Kcal/kg 2,930 1,890 4,010 2,880 1.2 3,960
Btu/lbd 5,280 3,400 7,220 5,180 1.2 7,120
Foms of sulfur
Sulfate 0.02 0.01L 0.50 0.02 2.5 0.02
Pyritic .15 .01 1.44 .07 3.6
Organic A2 .02 1.06 .36 1.8
Ash—~fusion temperatures, °C
Initial
deformation 1,275 1,090 1,600+ 1,270 1.1 1,180
Sof tening
temperature 1,300 1,115 1,600+ 1,295 1.1 1,225
Fluid
temperature 1,340 1,140 1,600+ 1,335 1.1 1,275
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Table ll.--Arithmetic mean, observed range, geometric mean, and geometric deviation

of ash content and contents of nine major and minor oxides in the laboratory ash

of 53 lignite samples from the Eocene of southern and eastern Arkansas

[All samples were ashed at 525°C; all values excegt gecmetric deviation are in
percent. For camparison, geometric means for 39 lignite samples from the Texas
region, central and eastern Texas (Hildebrand and others, 1979, table 8), are

included]
Observed range Texas region

Oxide Ari;:igtic Mi nimum Maximum Gesz:§ric g:ﬁ?igiiﬁ geggigric
(Ash) 28.7 5.2 52.9 25.5 1.6 15.0
5102 58 20 88 55 1.3 35
Al203 16 4.2 32 15 1.5 13
Ca0 7.8 .31 19 5.0 2.6 11
Mg0 1.50 .12 4.06 1.17 2.0 2.29
Na20 .27 .090 1.27 .22 2.0 .40
K20 .65 .12 1.4 .54 1.8 .43
Fe203 5.0 .60 27 4.0 1.9 4.6
Ti02 1.3 .60 4.2 1.2 1.4 1.2
S03 6.5 .62 22 4.9 2.1 13
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Table 12.~~Arithmetic mean, observed range, geometric mean, and geometric deviation

of 35 elements in 53 lignite samples from the Eocene of southern and eastern Arkansas

[All analyses are in percent or parts per million and are reported on a whole~-
For comparison, geometric means

coal basis.

L, less than the value shown.
for 39 lignite samples fron the Texas region, central and eastern Texas

(Hildebrand and others, 1979, table 9), are included]

Arithmetic

Observed range

Texas region

Geometric Geometric geometric
Element mean Minimum Maximum mean deviation mean
Percent
si 5.6 0.47 18 6.6 2.1 2.5
Al 2.4 .46 6.1 2.0 1.8 1.0
Ca 1.2 .063 2.2 .92 2.2 1.2
Mg .22 .013 .35 .18 1.9 .21
Na .050 .009 .11 040 1.9 .045
K .17 012 45 .11 2.4 .054
Fe .88 .13 4.1 .72 1.9 .49
Ti .22 .031 .75 .19 1.9 .10
Parts per million

As 4,9 1.0 26 3.9 1.9 2.9
B 150 20 500 100 2.1 150

Ba 300 50 1,500 200 2.0 150

Be 2 .5L 15 1.5 2.6 1.5
Co 6.2 .1L 20 5.0 1.9 2

Cr 24 1L 75 2C 1.9 15

Cu 28 7.0 85 24 1.7 18

F 88 20L 250 67 2.1 29

Ga 10 3 30 10 1.7 7

Hg 34 .06 1.0 27 1.9 .21
Li 17 1.5 57 13 2.1 7.8
Mn 110 7.4 250 82 2.1 120

Mo 2 .7 10 1.5 2.6 2

Nb 10 1.5 70 7 2.8 5

Ni 15 3 70 10 2.1 5

Pb 15 4,7 44 13 1.8 3.9
Sb 1.1 .1L 5.2 .9 1.8 .7
Sc 7 2 15 7 1.6 5

Se 5.2 .1L 16 4,2 1.9 6.8
Sr 200 30 500 200 1.9 100
'Th 7.2 o7 28 5.6 2.0 2.6
U 2.8 .5 7.2 2.4 1.8 1.8
\' 50 15 150 50 1.7 30

Y 20 5 70 15 1.7 10

Yb 2 .S 7 1.5 1.7 1

Zn 27 3.0 200 16 2.8 7.7
Zr 70 7 200 50 2.1 30
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