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Figure 1 - Ammonia reacts with water to form ammonium ions and hydroxide ions. In this reaction,
water acts as an acid (hydrogen donor), and the ammonia acts as a base (hydrogen acceptor).
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Note: This article is an extract from Handbook For Use
of Ammonia in Treating Mine Waters, published by WVMRA
in November, 1990.

Introduction

Treating water with anhydrous ammonia is not a new
practice, but the advantages of ammonia over other neu-
tralizing agents are so great its popularity is increasing in
the mining industry. Along with this increase in use has
come a stigma of uncertainties as to whether ammonia is
a safe, environmentally sound agent.

WVMRA has responded to the pleas of responsible op-
erators forinformation and assistance onthis technology to
prepare a handbook providing this assistance. The 28 page
handbook was prepared with the help of leading reclama-
tionists and environmental chemists involved with acid
mine drainage in West Virginia.

Acid Mine Drainage Treatment

Coal mining sometimes liberates materials within the
coal seam or overburden that produce acidity as they are
exposed to moisture and air or dissolved oxygen. Pyrite
and associated minerals in coal and overburden contain
sulfides and metals like iron, manganese, and aluminum. If
hydrologic conditions allow the flow of water through these
acid generating areas within the mine or refuse area, the
resultant water emanating from the backfill, deep mine, or
refuse area is acid mine drainage.

In an attempt to protect aquatic life and water uses
further downstream, coal operators use various techniques
to prevent, ameliorate, or neutralize the acidic drainages.
Operators use anhydrous ammonia for the\neutralization
of acid mine drainage and water treatmentin coal prepara-
tion plants.

When ammonia is introduced to an acid solution, some
of the ammonia reacts directly with the acid, consuming
acidity, raising pH, and producing the ammonium ion.
Introduced ammonia may also associate itself with several
water molecules without undergoing an actual chemical
conversion. This hydrated ammonia is commonly referred
to as unionized ammonia and is toxic to aquatic life forms
at low concentrations.

Simultaneous with other reactions, ammonia may also
react directly with water, producing ammonium and hy-
droxyl (base) ions (Figure 1).
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