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Reclamation of Strip-Pit-eoal Mining-Spoil by

Minerai Recovery and Geochemical Treatment
A. C. SHEAD, Department of Chemistry

Unlyerslty 01 Oklahoma, Norman l

t1t1llzaUon or dlapoeal of the refuse from coal mining is a national
problem. The refu8e or "spoll" from the strip-pit mining of coal is of
.-peel&! concern to the State of Oklahoma because of the large area, esti­
mated (I) at from 12000-18000 acrea, that is involved. Most proposals
for reclamation depend on revegetation and contemplate restoration of the
IpOlI to lOme IOrt of land use. Gamer', especially. favors this solution of
the problem. Th1a 18, perhaps, the ultimate disposal of the problem in all
cuu. However, there are some intermediate or alternate steps that can
be taken in the mean time. These remedies depend and are based on the
two ndlcally different types of spoU that are found in the field. These
may be c1aulfled as the Jow mineral type and the high mineral type. The
ftnt WW rupond readUy to the revegetation treatment and ultimate res­
toration to land \1M with utiUsaUon aa brick clay aa a poulble alternative
obolce.

TIle bleb mlDeral type of 8POll involve the solution of an ent1rely
different 80rt of problem becauee of Ita special properties based on those
of the mlnera1a in It. The outItaDcl1n&" feature of th18 high mineral type is
Ita barren appearance and thl8 ebaracteriat1c 18 due to IOmething more
tbaa & men lack of ferWlty whlch is typical of both kinds of spoil. The
lltuatloD 18 evident at a glance. AJao, without treatment, the condition 18
pneraUy permanent. It baa been correcUy traced to blgh aulfurlc acidity
or low pH reeult1nl from the decompoalUon of iron sulftdea In the spoil,
by tIM combined action of air and water. This continuing reaction is
80 aIow aDd the qu&nUUee of Iron 8Ulfldea 10 1arp. that, lett to natural
NCOftI'1 aJoDe.. tIM poI8oDoua acUon due to acidity of the spoll 18, pracUc-
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aUy permanent. Treatment is necessary tor recovery from this condition.
One remedy proposed (U) is the addition ot lime at the rate ot tour or
five toIlS per acre to neutralize the acidity.

Another is to add the low grade rock phosphate, available in the area
and allow the spoil acid to convert the insoluble phosphate to soluble
fertilizer, in place, right on the ground. Both of these proposed treatments
involve the leveling and/or spreading of the spoil which could prove a
costly operation. It the included tron sulfides are not too finely divided.
and prove to be in sufficient quantity, they might, if recovered and sold,
pay tor the levelling and spreading of the spoll. A potential market for
the sulfide exists in a nearby sulfuric acid plant which already uWlzes the
roasting of sulfides in the manufacture of its product. In tum, more
acid could be used in treating the high grade phosphate which exists In
the state. The two operations mutually support each other. There are
other well-known uses for iron sulfides in substantial quantities beatdes
in acid-making.

Highly mineralized spolls may be detected by at least four different
methods: The first and most obvious means is direct observation of evident
sterility. The second, is the test tor acidity of water either in the spoil
Itself or in ponds receiving drainage from the spoll. A third, is leaching
a weighed amount ot spoil with distilled water and calculating trom a
chemical analysis of this, the exact amount of sulfuric acid In the spoil.
A fourth consist of determining the amount of iron sulfides or other min­
erals in a given, known amount of spoil by screening them out or washing
them out with a gold pan and weighing what is recovered. One or another
of these criteria or a combination were used to determine the highly
mineralized spoils. The locations of such of these as are available from the
pUblished literature are collected in the accompanying table. A fifth
method has been implied or suggested, that spoil associated with coals
high in sulfur are themselves high in percentage of iron sulfides. This
rests on the assumption that iron sulfides infiltrate into both the clays­
shales and associated coals after the later were deposited and in place,
since the mineralization generally occurs in fissures, along bedding planes
and in pockets of the primary deposits. The validity of the assumption
seems to be corroborated by direct observation. This tifth criterion has
been adopted and the spoils, so indicated, have also been incorporated in
the table ot locations. Checks obtained by different methode tend to
establish proof of fact.

Since the percentages of the iron sulfides, marcasite and pyrite are
roughly twice the percentages of sulfur found by analysis, the approxi­
mate percentages of the sulfides in a coal and the clay-shales in contact
with it, above and below it on both sides can be calculated by multliplying
the percentage ot sulfur in the coal by the factor, 2. How closely 8uch
calculations will apply depends on the ratio of spoD to coal.
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ANNOTATED IU:PEKPlCES

I. Doerr, Arthur H. Coal Klnlng and Landscaping Modification. Okla.
a.oJ. Survey Clrcular M (lNl ) .

.. p 88. Coulderable amount ot ferruginous material in the fonn
of ironatone nodules present in the overburden. 15 teet.
The U80clated Blue Jacket coal 1a high in suItur.

$ p 88. High Sulfur content ot (&88Oclated) coal 18 reflected in a
Itrong acid reaction, pH, 3.5 of the water in the pits. Bar­
ren ot vegetation.

Poleoned are.. devoid ot vegetation.

Ironstone nodules are present.

Ironatone i. present in the spoll from Secor coal. There 18
an abundance of pyritized fosslls. Water in pits varies
trom pH 3.2 to pH 4.0.

11. Maloney, Slater M. Marion. Revegetation of Coal Stripped Land
Near Henryetta, Oklahoma. Proc. Okla. Acad. Sci. XXII, 123(1941)

11 pp 128,128. High acidity, pH, 3.75 is correlated with the pres­
ence of iron 8ulfides, low fertility and the estimated
need of tour to five tons of lime per acre to neutral­
Ize the sulfuric acid tormed by the decomposition of
the iron 8ultides. The lack ot phosphorus is remark­
able. The shale contains a great quantity of iron
sulfide.

ID. MaUoy, Jno. M. Fifty Fourth Annual Report of Mines and Mining
in Oklahoma. Department of (Oklahoma) Chief
Mine Inspector (1962). 1 pp 30,": 7 p 43: 8 p 43:
9 p 43: 11 p .5: 11 p •• : 13 p 45: 14 p 46: 16 p 45:

19 pp 26,48. The A880Ciated secor coals are high in percentages of
Sulfur, 3.8%, 4.0%, 4.2%. 4.3% (p 25). The spoll
trom these coals might be expected to be high in iron
sulfides.

IV. Shead. A. C. Chemical Analyaea ot Oklahoma Mineral Raw Mate­
riaI8, Okla. 0801. Survey Bul. 14 (1928) . , P 35 No.
488: " p M No. 482: 10 p 35 No. 485: 15 p 35 No. 484.

Gmteml BtatemeKt...

With few excepttona. it 1a generally true that: Spoll associated with
hi&b aullur coal8 in the Boggy Fonnation, the Bluejacket and Secor Coals
are hiCblY mtnerallMd; spall &I8OC1ated with low aulfur coal in the Mc­
Aleatv 1I'onnaUon. e.g. the SUgler Coal 1a not highly mineralized; Crowe­
burC 'Ooala (Broken Arrow. Henryetta), though Dot excessively high in
8ulIUr (Av. 2.0~) yield spon that 1a mineralised to a harmful extent;
We1r-Pltblburgh. Lower Senora J'onnaUoD is pyritic and would be expected
to yMld harmful apoll.
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