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Objectives

1.Standardize procedures
2. Improve method
a.CO,-enriched air
b.Quantify particle size
effects
3.Flexibility in method
4. Improved interpretations
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MINE 1: Borehole N-2
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Alkalinity (mg/L as CaCO3)
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Leaching

Column
(Flexibility)

Water Level

™" Liner — glass wool/geotextile

1.5™ plastic beads
- mininmum diameter = 0.23 el

| I"'_—j] | Humidified Air/Gas

Leachate out | Tubing with Glass Wool Plugs
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Distribution &

Surface Area
U1

mm
9.52

4.76
2.00
1.19
0.50
0.25
<0.25

Sleve Slze

Percent of
Total Weight

0
40
25
10
10

5
10



14

—
N

—
o

Surface Area (m?2/g)

Surface Area lm

13.99

12.48

BC Shale
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Interpretations




Alidirity (Mg Ca00,)

Carbonate Dissolution & Alkalinity Generation

550

500

450

400

350

300

250

Mean: Constant CO» Flow
————— Mean: CO> Saturated Water

-+ High & Low Values
4 High & Low Values

40 50 ©60 7O 80 90 100



1600 — Brush Creek Shale
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Cumulative Load (Mass) of CaCO, & Sulfur

(or How much weathered each week?)

1. Calculated Mass of Sulfur and CaCO; in Column

using total percent sulfur (%S) and neutralization potential (NP)

2. Determined amount of sulfur weathered from:
sulfate x volume of leachate*

3. Determined amount of CaCO; weathered from:
(HCO; + alkalinity neutralized) x volume of
leachate.
Alkalinity neutralized calculated from SO 4*

* For this to work must be undersaturated w/ respect to gypsum
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Brush Creek Pyrite Oxidation

Diffusion Reaction

Percentage S leached

leaching time [weeks”0.5]
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Cumulative % CaCO; or S Vesathered Per Veek

Brush Creek Shale
Predicting Water
Chemistry into
the Future
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cumulate percentage

Weathering Rates of Coal Refuse & Hydrothermal Pyrite
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Kindings

1. The ADTI-WP2 method produces concentrations
of acidity, alkalinity, sulfates and metals
comparable to mine environment.

2. The laboratory performance show good
repeatability for duplicate samples in columns.

3. It 1s important to normalize the leaching data.
Steps 1nclude: standardized particle size
distribution; surface areas measurements, and
surface area to volume ratios.



KFindings, continued

4. %S leached through time for the different
rocks indicate differences in leaching
processes. The Brush Creek shale exhibits a
square root of time dependence, which
suggests a diffusion-controlled process. The
coal refuse and the Bald Eagle sandstone
conform to a simple linear weathering process.

5. To interpret leaching data solubility
controls must be considered.






