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Abstract. Neutralization potential (NP) measures easily weatherable minerals,
including carbonates, present in an overburden. Siderite (FeCO,) is present in
Texas overburden and can cause false positive NP values when present and
result in acid drainage and long-term reclamation problems. The effects of
KMnOy, K25,04, and H;O; on the neutralization potentials of mixed overburden
samples from Texas lignite mines were examined. Neutralization potential was
determined on the samples before and after the addition of the oxidizing agents

using EPA method 600 / 2-78-054 3.2.3.

Addition of the oxidizing agents

significantly reduced the NP of samples containing.
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Introduction
Texas has 21.2 billion metric tons of near-surface
lignite resources (Doolittle, 1991). The lignite

formations in Texas are overlaid by the Claypan and
East Texas Timberlands land resource areas. Due to the
nature of the native soils existing over near surface
lignite resources in Texas, present reclamation
procedures allow for the use of mixed overburden as a
topsoil substitute. Mixed overburden materials in east
Texas generally have a moderate pH and a high base
status making them more suitable for plant growth than
native soils (Senkayi et al., 1988). The mixing of
overburden and subsequent reclamation produces soils
that possess superior physical and chemical properties
compared to native soils (Doolittle et. al., 1992).

Selected overburden may be used to replace topsoil
if it is determined that the overburden is of equal or
better quality than the original topsoil and is the best
available  material to  support revegetation.
Determination of a suitable topsoil substitute is based
on chemical and physical analyses of the overburden
and topsoil. Care must be taken to prevent undesirable
chemical effects (i.e. acid drainage) due to the oxidation
of acid-forming materials {AFM), which are commonly
found in association with lignite seams. To assess
residual soil acidity and the possibility of acid drainage,
the acid-base account (ABA} for overburden samples is
determined using Eq. (1) where NP is the neutralization
potential, PA is the potential acidity, and EA is the
exchangeable acidity.

ABA =NP —(PA +EA) (1)
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When the ABA is positive, the acidity produced by the

soil constituents is predicted to be neutralized. If the
ABA is negative, the overburden may produce residual

~ acidity and should be buried more than 4 feet below the
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surface or, if necessary, may be treated to neutralize
acidity to prevent formation of acid soils.

Neutralization potential measures the amount of
easily weatherable minerals, including carbonates,
present in an overburden by treating the sample with a
known amount of hydrochloric acid as described by
Sobek et al. {1978). The sample and the acid are heated
to ensure that reaction between bases and acids goes to
completion, The NP of the sample is obtained by
determining the amount of acid neutralized by titrating
excess acid with standardized NaOH.

Siderite (FeCO,) is present in Texas overburden
and can cause interference in NP testing methodology
when present in overburden samples. Under acidic
testing conditions, FeCQs; reacts to neutralize acid,
which contributes to the NP. However, continued
weathering of FeCO; produces a neutral to slightly
acidic solution. Doolittle et al. {1992} concluded that
FeCO; affected NP because the Fe** did not undergo
complete oxidation and hydrolysis.

We studied the effects of the oxidants; KMnQ,,
K5S;04, and H;0,, and pH adjustment on the
neutralization potentials of mixed overburden samples
containing FeCO;. Our objective was to evahiate how
KMnQ,, K;5:0;, and H;0, affected the measured NP
of overburden samples.
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Materials and Methods

Twenty-two overburden samples were selected
based on NP values determined by the method outlined
by Sobek et al. (1978). The samples selected had high
NP values and a fizz rating of “none”. If the sample
showed no effervescence upen addition of HC] and had
a high NP, there was high probability of the presence of
FeCO;. Samples were previously ground to pass
~ through a 60-mesh sieve (<2mm). An additicnal bulk
sample of overburden and a representative sample of
FeCO; rock was obtained and ground to pass a 250 pm
sieve.  The ground FeCO,; was added to the bulk
sample so that composite samples contained 2.50%,
5.00%, and 10.00% FeCO; by weight. The NP was
determined on the samples before and after the addition
of KMnOQ,, K;8,05, and H,0, using EPA method 600 /
2-78-054 3.2.3 (Sobek et. al., 1978). All samples were
digested with 0.5 N HCI and filtered before oxidation
treatments.

KMnQO, oxidation. Potassium permanganate
(KMnQ,) was added to the filtrate until a pink color
formed, indicating an excess of KMnO,. Samples were
then titrated with NaOH to pH 7.

H,0, oxidation. 7 - 8 ml of 30% hydrogen
_ peroxide (H,0,) was added to the filtrate then boiled
for 5 and 15 minutes. Samples were titrated fo pH 7
with NaOH.

K,;S,0; oxidation. 0.5 g. of potassium persuifate
(K,8,05) was added to the filtrate. Samples were
gently boiled for 1 hour before titration with NaOH to
pH 7.

Results and Discussion

Treatment of samples containing FeCO; with
oxidizing agents reduced NP values proportionate to the
amount of acidity produced by the oxidation and
hydrolysis of Fe*. The data in Fig. I show a strong
correlation between theoretical NP values for 2.5%,
5.0%, and 10% siderite obtained by stochiometry and
experimental NP values. The reaction of Fe®* with
KMnO,, K38,0%, and H,0,, will produce 1.4, 3, and 2
moles H, respectively. The amount of acidity
produced from oxidation and hydrolysis of Fe by each
oxidant must be taken into account when calculating
NP (tons of CaC05/1000 tons of material).
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Flgure 1. Neutralizatioa potential: thearetical vs experimental.

Skousen et al. (1997) found that the addition of
H,0O, decreased the NP of the overburden samples.
However, the NP values we obtained when using H,O,
were highly variable, apparently due to incomplete
removal of H;0; during boiling.
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