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ABSTRACT

Ammens, J. T. (1) and Shelton P. A. {2). ({1}
University of Tennessee,
Illineis University at Carbondale). Fifty samples
from weathered disposal area soils and forty-nine
samples from unweathered coverburden cores were anal-
Yzed using two laboratory methods to assess potential
acidity. Total sulfur values (percent) wWere compared
with potential acidity values by hydrogen peroxide
oxidation (megH+/100g).
values for the unweathered samples {cores) ranged

from 0.006 to 1.32 percent. Potential acidity by
hydrogen peroxide oxidation ranged from 3.05 to 67.98
megH+/100g. Total sulfur values for disposal area
soil (weathered) ranged from 0.008 to 0.920 percent.
Hydrogen peroxide oxidation values ranged from 0. to
52.34 megH+/100g in the weathered disposal area soils.
The coefficient of determination (r2) comparing the
two methods is 0.89 for the unweathered samples and
0.71 for the weathered samples. There is a positive
correlation between the two methods for the unweather-

ed {fresh) core

samples.
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The percent total sulfur

This relationship is less

pronounced for weathered samples from the surface of
the disposal areas.
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INTRODUCTION

Laboratory procedures to assess poten-
tial accidity problems prior te mining or
before major construction have been used
in overburdern analyses studies by many
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investigators (West Virginia University
1971, Swith et al. 1974; sSmith et al. 1976;
Ammons et al. 1983). These laboratory tech-
nigques allow for postmining landuse and

post construction landuse planning and deci-
sion-making.

Two laboratory procedures have been
historically used to estimate the levels of
acid-producing materials resulting from
mining and construction activities. These
procedures are acid-based accounting and
determination of potential acidity by per-
oxide oxidation (Smith et al. 1974). In
this study., samples were analyzed to com-
pare these procedures over a wide range of
total sulfur values. The samples were se-
lected from fresh overburden cores and dis-
posal areas along the divide section of the
Tennessee Tombighee Waterway in Tishomingo
County, MS.

In 1971, West Virginia University com-
pared these procedures using fresh over-
burden rock samples from surface mines and
found a high correlation between the two
tests. The same comparison was conducted
on old minesoil samples and no consistent
relationship was found between the two tests
(Wvu 1971).

During the excavation of the divide
section of the Tennessee Tombighee Water-
vay pyritic spoil material was excavated
and deposited in the disposal areas. The
lower part of the Eutaw formation (Cretace-
ous) contained lenses of pyrite concentrated
in sandy nodules (Ammons et al. 1983).

Corps of Engineers personnel used the
peroxide oxidation procedure onsite to
access potential acidity of waterway slope
soils and requested a comparison of acid-
base accounting (as estimated from total
sulfur) and the peroxide oxidation proced-
ure (WVO0 1971). Although acid-base account-
ing is less time consuming laboratory faci-
lities are.not always available to complete
this procedure. This was the impetus to
conduct a comparison of the two methods.

MATERYALS AND METHODS

Forty-nine samples from fresh over-
burden cores (unweathered) and fifty samples
of disposal area soils (weathered) were
selected for this study. Sulfur values
ranged from 0.006 percent to 1.328 percent,
representing the range of sulfur values re-
ported the divided section of the waterway.

Total sulfur analyses (as part of acid-
base accounting) were completed on all sam-—-
ples using an Automatic Sulfur Analy:zer.

All samples were ground to 60 mesh for lab-
oratory analyses as described by Sobek et
al. (1878).

Potential acidity by hydrogen peroxide
was completed according to Smith et al.
(1974} except for the following modifica-
tions. Blanks were not used because the
stablizer present in the hydrogen peroxide
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will not allow the peroxide to decompose
upon heating if no sample is present to
catalyze the decomposition. This would re-
sult in interference from the peroxide (a
weak acid) during the titration. Addition-
ally. the carbonates and sulfates were not
removed from the samples prior to oxidation.
Leaching the samples is a time-consuming
process, so the hydrogen peroxide analyses
were completed under the same conditions
used by Corps of Engineers personnel in the
field.

RESULTS AND DISCUSSION

The total sulfur, millequivalents hy-
drogen per 100 grams of material, and final
acid~base account (tons/l000 tons material
Cacogz equiv.) for overburden core samples
are shown in the table 1. Sulfur values
ranged from 0.006 to 1.328 percent. Table
2 shows sulfur values ranging from .008 to
.920 percent on selected disposal area sam-
ples. Sulfur values rarely exceeded 1.0
percent on disposal area soils because of
the intense chemical oxidizing environment
at the surface immediaely after placement.

The results of the comparison between
total sulfur and potential acidity by hy-
drogen peroxide are illustrated in figures
la-b. The results of the fresh cores sam-
ples (fig. 1lb} show a significant correla-
tion {r2=0.89) between the two methods.
Figure la shows the results of the two meth-
ods on weathered disposal area samples. The
relationship is less pronounced (r<=0.71),
suggesting interference in the péroxide pro-
cedure from some weathering products (fig.
la).

Figures 2a-b present the resulis of
the peroxide procedure compared with acid-
base accounting. BAcid-base accounting is
reported in calcium carbonate eguivalent
{tons/l000 tons material) and includes heu-
tralization potentilal (amount of bases
present).




Tabla ]l.==Total sulfur, milliequivalents of hydregen by peroxida
oxidation, and acid-base account of saaples from

den cores, T Tombigbea Waterway.
Sample Farcent Heq B/ Actd-Base
Mumbar Sulfur 100c Account

CaCt., Equivalant
Tons/1,000 Tons Material

B55-14 1.3280 &7.58 =45,12
895A-11 1.2800 S1.40 -23.11
897-22 1.2350 41.33 =57.75
8593-23 1.0620 456,61 =24.19
897-21 1.0400 35.96 -43.04
897-34 0.8894 457 =-28.15
897-36 0.E573 16.36 ~16.08
895-26 0.7820 33,45 21,37
. £94+30 0.74%5 29.82 ~24.65
B94-5 0.7108 33.16 -25,17
297-51 0.6488 30.62 =30.13
B94-33 0.5532 23.91 =-19.75
B94-19 Q.5496 A0 =22.35
897-231 0.548] 25.47 =23.14
B97-41 0.5398 18.01 ~24.95
895-315 0.5268 12.73 =10.67
804 -5 0.50%0 21.97 ~22.8%
857-20 0.4903 17.13 -1B.62
896-42 0.4884 20.38 =15.95
355-38 0.5532 17.28 ~12.26
B94=14 0.4504 20.48 ~14.08
894-38 0.4375 20.05 -17.12
BY4-34 D0.41386 17.43 =15.65
B94-44 0.4074 14.64 ~14.45
894-3 0.3904 18,92 -14.68
854-36 0.3794 15.98 -13.58
B96-34 0.3470 14,07 - 032
8§7-13 £.3313 14.73 -11.%7
B95-10 0.3073 12.95 - 9.29
897-47 0,285¢ 9.24 ~10.85
B9SA-12 0.2749 10.68 - 8,47
B04-15 0.2523 9.5 -3.21
BISA-9 0.2522 114 - 7,06
894-28 08,2450 B.18 -~ 6.18
895-28 0.2350 .03 - 5,99
B95-40 0.2046 8,46 - 5.47
BO7-42 0.1915 .71 - 7.04
857-12 0.1776 13.32 -1.76
895-10 D.1566 1.38 =- 5.08
457-10 0.1333 4.11 - 5,39
B954-5 0.1330 891 - 532
B94-12 0.1131 5.7 - 2.54
B95A-B 0.1046 3.8 - 2,20
B55A-4 Q.0917 203 -2.99
895411 ¢.0603 4,17 -1.02
897-531 0.0517 3.05 0.23
897-17 0.0283 7.34 0.40
89526 0.0121 .62 0.54
896+23 0.0064 314 0.72
Q.
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Table--2. Total sulfor, millieguivalents of hydrogen by perorida
exidation, and scid-base sccount of samples tatan from
evarburdan cores, Tannesstesa-Tombighew Watervay.

Sasple Pareunt Kaq B/ heid-Basa

Musbar Sulfer 100 ¢ dccount
Calo, Equivalant
Tona/1,800 Tons Matarsal

1503-02 0.9203 57.34 =37.07
301-M1 0.5772 0.00
1504-PI12 0.5023 19,21
1503-L3 0.4926 24,08
1504-K1 0.4831 17.78
S01-0405 0.45%4 4,76
1504-KL2 0.42386 16.91
1203-02 0.4362 16.40
501-J1 09,4152 0.00
1503-PILS 0.3706 24.61
1501-A2 0.3671 17.28
1504-P1LA 0.313%0 16.87
1704-P113 2,3016 12,58
1303-p2LA 0.2482 0.28
1204-13 0.2240 9.98
1303-PiLA 0.2218 15.27
1204-1 0.2111 0.82
1205-p5074 0.1863 2.74
1704-F111 0.1862%9 7.m
1203-L2 0.1542 6,25
1508-04434 @.1410 1,01
1503-05845 D.1M5 ¢.00
1204-D2 0.1008 5.7
1701-07473 0.1091 0,52
1504-03850 0.0999 6.47
1503-F1 0.0942 4 E3
1203-¥2 0.0920 7.18
1304-E1 &, 0359 4,76
1304-R2 0.080] 6.08
120¢3-K 0.0797 0.00
1163-¥1 0.0722 1.37
1204-H1 0.058k 0.00
1203-1 0.0£633 .00
1204-11 0.0557 1.99
1204-A2 0.0345 3.08
1203-B1 0.9503 0.00
1203-G1 0.D492 0.00
1203-L1 0.0474 6.6
501-C1 0.0411 4,01
501-x1 0.0372 0.00
501-K2 0.0350 0.67
501-10 0.0337 1.76
04-5W 0.0318 0.00
1303-07485 0.0289 0.00
180401 0.0262 2.81
1504-11 0210 6.94
1501-05082 0.0194 0.o0
602x-0402 0.0152 1.01
1304-5W Q.0102 0.00

13G24-0242%8  0.0078 0.00 1.67
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Results from the comparison of the
acid-base accounting on the fresh core sam-
ples are illustrated in figure 2b. There
is high correlation between these methods
{r2=0.81). However, the same comparison
on weathered disposal area soils shows a
pogr relationship between the two methods
(r®=0.42). BAgain, this suggests that
weathering products may be interfering with
the peroxide procedure.

CONCLUSIONS

A strong relationship exists between
results obtained using peroxide oxidation
and total sulfur by autcanalyzer for un-
weathered overburden core samples. This
relationship was less pronounced on samples
that have weathered following placement in
disposal areas. Previous research has
shown that in material that has been weath-
ering for long periods of time, no relatiocn-
ship exists between the peroxide procedure
and total sulfur by autocanalyzer (WVU 1971).
When pyrite begins to weather in disturbed
80il, various weathering products evolve.
These weathering products interfer with
the peroxide procedure for potential
acidity in soil.

It was not within the scope of this
study to examine the sources of error in
the peroxide oxidation procedures; however,
future research could be directed toward
identification of the interfering compounds
and development of methods to reduce or
eliminate these interferences. Based on
the peroxide procedure be limited to fresh,
unweathered samples.
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