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mine water is a combination of chemical, electrochemical, and bacterial oxidation.
The possible mechanisms are as follows:
(a) FeSp (pyrite) + Hy0 + 70 = FeSOy, + HpS0), (chemical reaction)
This is probably the initial step in the production of acid and the rate at
vwhich it proceeds is variable and depends on such factors as pyrite properties and
composition, tempei‘aturg, and pH of the water.
(b) 2 FeSOy + 0 + H2SOL - Fegksou)3 + HpO  (bacterial)
in presence of
t. ferro oxidans and/or
f. ferros oxidans
This second step involves the bacteriel oxidation by an iron oxidizing bacterium.
(e) 7 Fep(SOy)3 + Hy0 = 15 FeSOy, + 8 HpSO,  (electrochemical) (12)
() Fep(sOy)3 + FeSp + Hp0 = 3 FeSOy +2 S (chemical)
(e) S + 30 + HpO = HpS0y (bacterial) (14)
in presence of t. thiocoxidan
It. is quite likely that the reaction mechanisms are more complicated than
stated above. It is likely that additional intermediate reaction products such as
S0p and HpS occur depending on reaction conditions. Nonetheless the overall reac-
tion as stated involves, initially, the oxidation of pyrite to soluble ferrous sul-
fate and sulfuric acid. That little "free" sulfuric acid is found is probably due
to the reactions tetween other soluble mineral species and HpSO).

B. Source of Mine Drainage--Alkaline Water:- The problems associated with mine

drainage are not restricted to acidic mine water. Alkaline water may also be dis-
charged from mines and may be of such éomposi‘cion as to contain high quantities of
iron which can be undesirable. Alkaline mine water results from the following

reactions: (1) the dissolution of soluble iron bearing minerals, such as siderite,

in slightly acid water.



