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Introduction

In 1990, a paper was published in Green Lands entitled
"Acid Mine Drainage Treatment Systems: Chemicals and
Costs" (Skousen et al., 1990). In that paper we described
four commonly-used chemicals in neutralizing acid mine
drainage (AMD). Hydrated lime (calcium hydroxide), soda
ash briquettes (sodium carbonate), caustic soda (sodium
hydroxide), and ammonia (anhydrous ammonia) were
related to situations, both in terms of water flow and metal
composition, where they were best suited. Costs for each
chemical treatment system were broken down into
equipment installation, repair, and salvage costs, along
with annual chemical reagent costs over four AMD flow and
acid concentration cases. These tables were recently
updated with 1992 costs and projected over 5- and 20-year
operation periods (Fletcher, Phipps and Skousen, 1992).

As shownin Table 1, caustic had the lowest annualized
costs during the 5-yeartime period forthe low flow (50 gpm)
and low acidity (100 mg/I acidity) situation, even though it
hadthe highestreagent cost. Ammonia had the nextlowest
annualized costs, soda ash was third because of its high
labor and reagent costs, and hydrated lime was fourth
because of its high installation costs. In the intermediate
flow and acidity cases, ammonia became the most cost
effective, with hydrated lime second. Soda ash and caustic
soda were the most expensive alternatives for all but the
low flow and acidity case. Inthe highest flow and acidity
category, hydrated lime was clearly the least costly treatment
system, with an annualized cost $230,000 less than
ammonia, the next best alternative.

Over a 20-year operation period (Table 2), caustic soda
and ammonia were still the least expensive choices for the
low flow and acidity situation, and hydrated lime was still
clearly the least expensive alternative for the high flow and
acidity condition. Ammonia, as in the 5-year budgets, was
the cheapest treatment system for the intermediate flow
and acidity conditions and was second for the highest flow
and acidity combination.
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Special AMD Treatment Methods

Since AMD treatment began, most companies simply
used one of the above chemical treatment systems for acid
neutralization and metal precipitation. Raisingthe pH ofthe
water usually caused precipitation of the metals and if the
metals did not precipitate adequately to meet effluent limits,
more chemical was added.

While the same four acid neutralization chemical
treatment systems are still predominately used by the coal
industry, several other chemicals have become available
during the past five years (Table 3). Limestone was found
to successfully treat AMD in anaerobic (oxygen-free)
environments such as anoxic limestone drains where the
limestone does not armor with metal hydroxide deposits.
(Faulkner and Skousen, 1993; Skousen, 1991). Pebble
quick lime (calcium oxide) has been recently used in
conjunction with the Aquafix Water Treatment System
utilizing a water wheel concept (Jenkins and Skousen,
1993).

Several operators have used potassium hydroxide,
magnesium hydroxide, and magna lime with good success.
These products behave similarly to the calcium-type
products and their use depends on the price. Ammonia is
used in many locations in West Virginia with good success
and cost savings. Some problems and cautions associated
with its use were outlined in Faulkner and Skousen (1991).
Trapzene has been tried at several AMD treatment sites
(Lilly and Ziemkiewicz, 1992). Trapzene is a calcium
peroxide material which oxidizes the water as well as
neutralizes the acidity. Kiln dust and fly ash have been
used less often because of impurities in each material
which creates more sludge.

Today's AMD treatment situations often require more
than one chemical or system in order to find the most cost
effective method, and in order to meet more stringent
effluent limits. Some sites have an array of hoses and
valves connected to drums and tanks with several chemical
products being dispensed (Figure 1).






