Acid Generation Potential of
Earthen: Materals
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Wiy de we care?
The Bad:

Calses serious water
guality’ pronlems.

Causes; serious soll
fertility, prehlems:

Costly to clean; up.

Clean ups;usuaily,
reguire leng-term
malntenance.




Wiy dorwe: care?
The Geod:

ERriches metall ore hodles.
ProdUces Iron=rch: solls whichrare: fertiie.



Wihat earthen materals display’ the
preblem?

Coal, base metal, and precious metal mine
\Waste.

Iren sulfide-richr estuarne marine: seaiments.
Iren sulfide-rich: metamerphic recks (e.d., slates,
pPhYIItES):

Iren sulfide-rchi sedimentany. recks (e.g., pyritic
SandStenEes).

Hydrothermally altered rock:



Wihat IS the primany cause?

len sulfide mineral oxidation: catalyzedr by
PACIENIE.

Iren sulfide minerals responsikle: acid velatile
sulfide = marcasite = pyrhotite = pyrite.

Other sulfiderminerals: CeppPEr, nickel, mercury,
etc. sulfides do not oxidize: readily/ inrair and
Water te produce acid. (Hewever, feric iren
firen ke sulfide exidation willfexidize: them) te
preduce mine Waters mhehin: heavy: metals;
MErcury, arsenic, ete.
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lron sulfides
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Wihat IS the: secondary: cause?

Acid release from iron sulfate salt
disselution.

Rapid = Melantente, rozenite,
szemolnoekite, romerite, coplapite, etc.

Slow - Alunite-jaresite

Dy, mine Waste: may: contain lfen suliate
saltsithat ane an easily: released seurce: of
stored acid.



Rhomboclase
Coquimbite, Felll2(S04)3-9H20 (H3O)Felll(S04)2-3H20



IRON-SULFATE MINERALS

MINERAL

e
Melanterite

Rozenite
Szomolnokite

Halotrichite-
Pickeringite

Bilinite

FORMULA

Fe''50,7TH,0
Fe''50,<4H,0
Fe''SO,H,0
(Fe' Mg)AL,(S0,),22H,0

Fe''Fe"'(SO,)(OH), 20H,C
Fe"Fel'(S0,),22H,0
Fe"Fel'(S0,),14H,0
K,Fe''sFe}"(SO),,"18H,0

Fe3'(50,);9H,0

Fe; (S0,); TH,0
(Hy0)Fe"(S0,),3H,0
Fes'(50,)s0(0H) 20H,0




Natural Buffers

Caienate: Mineralsiprevide rapid
puUfferng.

- Calciter> dolemite = magnesite >
ankerite.

Silicate Minerals, previde siew: buifering
(Glboul 7- erders off magnitude: siower than
carenates).

- Eeldspars, elivine



Acid Generation In the field

Iron sulfate salts on a road cut.
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Copiapite-group minerals growing
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I Summany
AllfIren sulfide minerals generate
acid “Sooner” or “Later”

“SPENEer” causes; serous water guality: proklems because
a lot off acid IS generated ever a short time. Natural
neutralization’ or assimilation cannot Keep: U,

“Soener*results firom: lew: erystallinity, high: surface
area, Impurties (e.g., arsenic In pyrte), lattice defects,
strong exidizing cenaditions.

“Later® causes noior imited e Water guality’ prekliems
PECaUSE acid IS produced: ever a time span sufficient fier
neutralization or assimilatien By the envikenment.

“Later” results firome: high erystallinity, Iow: surface anea,
nIgh purity, defect-free lattice, reducing cenaitions.



Discussion?
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