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will consist in adsorption of arsenic on iron
hydroxide and precipitate separation with
a settling tank followed by a pozzolana
filter to remove particles. According to lab
scale experiments, a minimum settling tank
volume was estimated at 1.7 m3. We designed
a settling tank unit, consisting of a mixing
chamber of 0.1 m’ separated by a baffle
from a 3.3 m’ settling tank which allows to
accumulate sludge during time. This settling
tank is followed by a finishing pozzuolana
filter of 0.9 m3. -The process flow diagram in
figure 5 illustrates the operations conducted
to treat a 0.100 m’/h flow. A buffer tank
upstream will allow passive flow of water
through the whole process.

Pilot monitoring program

Pilot experiment will be performed during at
least one year, in order to undergo the different
weather conditions of the four seasons. Key-
parameters to be monitored and evaluated
include clogging of biofilters, temperature,
and rainfall dilution. A regular monitoring
of arsenic oxidation state during operations
(as III or V) will also be important for the
understanding of process performance, as
laboratory experiments did not use freshly
drained water. Evolution of thiocyanate
degradation rate will be also a key parameter
to follow, an increase of degradation rate being
expected over time. Iron sulfate concentration
should be finely optimized at pilot scale.
Feeding modes (bottom up flow and down-
flow) will be compared to determine their
effect on clogging. Finally, on-site pilot

could be an opportunity to identify the
potential operational problems due to on-site
environmental factors such as algae formation
or undesired bacterial contamination.

Conclusion

This study was conducted in order to develop and
build an optimized mine water treatment plant
that will replace the current lime treatment plant.
The goal is to develop a more efficient (reduced
amount of sludge) and cost effective process. In
order to achieve this goal, lab scale experiments
were conducted and key data for process
upscaling were obtained for the treatment of a
mine water containing arsenic and thiocyanate.

As first results, this approach allowed us to
design a treatment process for a contaminated
mine water with its own characteristics.
An in-situ pilot plant was designed. Pilot
plant experiments will be conducted from
first semester 2019. Key parameters will be
followed and the effect of climate variability
(temperature) and rainfall will be assessed.
This “pilot plant” step must allow to design
a treatment plant that will be as much
as possible passive. For example, passive
oxygenation could be achieved by taking
advantage of the site slope using waterfalls.
Only pumping of water and injecting ferrous
sulfate solution will need energy.
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