IMWA 2010 Sydney, Nova Scotia | “Mine Water & Innovative Thinking” 7/8/2011

content

Improving the effectiveness of wells
for lignite mine dewatering
1. Problem statement

Thomas R. Riide!, Andre ing!, Wiebke Klauder?, Sel

Roger?, Gero Vinzelberg? 2. Experimental approach

1Hydrogeologie - RWTH Aachen Unversitiy .
and Water — RWTH Aachen University 3. First results
3Water Resourcs Management — RWE Power AG

IMWA 2010 Mine Wate & Innovative Thinking
September 5 -9, 2010
Sydney, Cape Breton - Canada

Wells in open pit dewatering Problem statement

Deep drawdown, long screens,
lii d life span, per

overburden

lignite
B dump
30m
Ochre around the
screen of a well
wells
3 4
Problem statement Problem statement
Investment in mine dewatering 60 million €/a main influencing parameters
operating wells: ~1,400 . pH-value
new wells: ~ 180/a . oxygen
100 . (turbulent) flow velocities
. inbuilt material
entrance loss - ground water composition
—_ IS . bedrock composition
§ . microorganisms
2
é«‘ shutdown ageing
-~
% ::xaggerz:tedLby ) )
© 25 currrent output freq Y < ar level

aeration and re-wetting of pyrite containing sediments

0 1 2 3 4 5 6 7 8 9 10
year of operation

© by Authors and IMWA 1



Fe-Oxides
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Fe(III)-Oxides

Ferrihydrite FesHO44H,0

Goethite o-FeOOH

Lepidocrocite B-FeOOH . .
Akaganéite y-FeOOH

Schwertmannite FegOg(OH)S0,

Hematite o-Fe,0;
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MIYAMOTO (1976)
Fe(I1)-sulfate with NaOH to pH 8
stirre 7 h at 70 °C

REFAIT et al. (1998)
0.23 M Fe(l1)-chloride
with 0.4 M NaOH
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Preparing oxygen free water Results

0, [mg/L] 0, reduction [%]
Deionized water 8.3
Stirring 24 71
Boiling 1.5 82
Vacuum 0.6 93
bubling with N,, 4h 0.1 99
13 14
110
—_ ] VGM/NW [me L1 | *

Fe(ll)-solution [mg/min]
Fe(ll)-solution [mg/min]

Fe(I1) concentration [mg/L]
2
o

Fe(l1) concentration [mg/L]

30
0 il 20

Fe(I1) solution [mg/min]

5 Fe(ll) solution [mg/min]

-
@

Summary

e actual solution to well loss and ageing
drill more wells
e parameters known
comprehensive theory not

e closed circuit expermiental set-up
complex control

o starting solution from Fe(II)-hydroxide
possible, amount not sufficient

e iron hydroxide formation in the filter
gained
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