
MINDRALOGICAL NOTES r4) /

(Busz, 1893), we recommended that kamarezite be removed from the l ist
of accepted mineral species; this recommendation has been accepted by a
majority vote of the Commission on New Minerals and Mineral Names,
I.M.A. (Chairman of the Commission, written comm., 1964).
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MELANTERITE-ROZENITE EQUILIBRIUM

Enxosr G. Enr.nns AND DAVrD V. Srrr-ns, Dept. oJ Mineralogy,
The Ohio State (Jniaers,ity, Colwmbus, Ohio.

INtnoouctrox

Samples of altered pyrite were collected from an abandoned mine dump
in the upper reaches of Sandy Run in Brown Township, Vinton County,
Ohio, as part of a stl ldy dealing with the oxidation of iron sulfides. The
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pyrite is from the Middle Kittanning (No. 6) Coal, which comprises part

of the Allegheny Formation of the Pennsylvanian System.
The pyrite samples were encrusted with either masses of pale green

fibers, extremely fine white powder, or a mixture of both. The fibrous
material was determined optically to be melanterite, FeSO+'7HrO. The

remaining material, as determined by standard r-ray powder diffrac-

tometer techniques, proved to be mixtures of melanterite, rozenite,

FeSOr.4HzO, and halotrichite (Mg,Fe)Alz(SO4)4'22HrO. The r-ray
spacings and intensities of melanterite and rozenite agreed almost com-
ptetely with those given in a comprehensive studl' by Jambor and Traili
(1963). Magnesium halotrichite, obtained from an adjacent localit l ' ,  has

recently been described by Brant and Foster (1959). Rozenite, which is

monoclinic, has been ciearly distinguished from tricl inic sideroti l
(Fe, Cu)SO+'sHrO by Jambor and Trail l . Their nomenclature has been

approved by the Commission of Mineral Names, IMA.
X-ray diffraction samples were prepared by grinding with an agate

pestle and mortar. The fine powder was mixed to a slurry with acetone. A
few drops of the siurry was removed with an eye dropper, and allowed to

evaporate on a glass slide. The samples were run on a Norelco high angle
diffractometer using Cu radiation with a Ni f i l ter at 35 KV and 15 MA.

Several of these smear mounts were re-examined by r-ray techniques
several days after being collected, and it was discovered that the relative
proportions of the melanterite and rozenite showed considerable change;
the proportion of rozenite had increased; a few da.vs later it was found

that the proportion of melanterite had increased. Midgley (1962) , during
a discussion of an occurrence of rozenite (referred to as sideroti l) stated
that melanterite is the stable hydrate at room temperatures. Jambor and
Trail l (1963) state that, "Contrarv to the statement of Midgley (1962,p.

408), the tetrahydrate (and not melanterite) is the stable phase at normal
temperatures and humidities." In view of the apparent nonstabil ity of
both melanterite and rozeniLe in our samples, it was decided to examine
the equil ibrium reiations between these minerals under controlled condi-

tions.
The pentahydrate of iron sulfate, sideroti l, was synthesized by Eckel

(1933) from cuprian melanterite (pisanite) in an environment with less
than 38/6 relative humidity at 22" C. Jambor and Trail l  (1963) who
experimentally examined the stabil ity of this mineral, concluded that the
pentahydrate wil l onll '  form in an environment in which at least I.2/6
copper is present. Thus it was not expected to enter into the present

study.

ExpBnrlmNt.q.r, PnocBounp

A device was constructed which allowed examination of a powdered

sampie by r-ray diffraction at fixed relative humiditl' values. Air, ob-
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tained from a standard l ine, was brought to a tee connection. From the
tee, the air could be brought through either a two-foot tube fi l led with
either Drierite or Linde Molecular Sieve for drying purposes, or bubbled
through two 1000 cc cylinders of water for achieving maximum satura-
tion. The relative humidity in the system was controlled by the propor-
tion of air allowed to flow through the welting or drying sides of the sys-
tem. The wet and dry air f lows were recombined in a large bell jar. Wet
and dry bulb thermometers were placed within the jar to measure the
relative humidity. A rotating fan blade within the jar aided in the mixing
of the wet and dry air, as weII as encouraging evaporation on the wet bulb
thermometer. The accuracy of the humidity readings was checked against
a Serdex humidity gauge, as well as completely saturated air, and found
to be * 2/6 above approximately 60/6 reiative humidity, grading down
to + 5/6 at the minimum obtainable humidity ol 36/6. The 3616 mini-
mum value appeared to be caused by the constant presence of moisture
from the wet bulb. A few runs were made using almost completely dry air
(which had been run through the Molecular Sieve) without the presence
of the wet bulb.

The air at known relative humidity was then brought to a Norelco high
angle r-ray diffractometerl a pair of holes were dril led in the center of the
flat side of the radiation shield, and the air was constrained to flow
through one of these, directly over the smear slide sample. The narrow
r-ray entrance port was covered with Scotch tape, which caused no
noticeable decrease in peak intensities. The air was allowed to escape
through the second hole.

The samples examined by this technique were Fischer C. P. iron sul-
fate, which init ialiy consisted of FeSO+.7HrO as determined by r-ray
diffraction.

ExpBnrlrBNrAL RESULTS

The FeSO+'7HrO, which was the starting compound used in this ex-
periment, was completely converted to rozenite when subjected to hu-
midities, less than 70 8070. The convertedphases were in ever)'case too
fine-grained for observation with the polarizing microscope.

The powder diffraction pattern of rozenite presented is virtuall,v identi-
cal to the data presented bv Jambor and Trail l  (1963) on rozenite from
Manitoba. The stability- fields as seen in Figure 1 are a function not only
of humidity but also of temperature. As would be expected, the field of
stability of rozenite increases at the expense of melanterite with increas-
ing temperature.

Conversion of melanterite to rozenite, or rozenite to melanterite was
usually accomplished within an hour, although in a few cases three to
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Frc. 1. Stability fields of melanterite and rozenite at room temperatures as a function
of relative humidity. The phases indicated have in all cases formed from conversion of
other phases of difierent hydration states. The open circles indicate rozenite, filled circles
melanterite, and crosses amorphous material.

four hours were required; this did not seem to be a function of the state of
the particular sample, as duplicate runs were often performed on the
same sample. Above approximately 95/6 relative humiditv, no diffraction
pattern was obtained, as a result of deliquescence of the melanterite.

An attempt u'as made to determine the equii ibrium boundary between
rozenite and the mono-hydrate szomolnokite, by running completely dry
air over a rozenite sample. A run of approximately eight hours did not
cause an)  detectable convers ion.

DrscussroN

The non appearance of the pentahydrate sideroti l in this study agrees
with the conclusion of Jambor and Trail l  (1963) that at least a small
amount of copper is necessary for its synthesis. It has been clearly shown
by reversible reactions that either melanterite and rozenite are stable at
room temperatures as a function of the relative humidity.

The diverse statements of Midgle.v, and Jambor and Trail l  on the sta-
bil i ty of melanterite and rozenite under "normal" conditions can now
be viewed in proper perspective. Rozenite has been demonstrated to be
the stable phase for humiditv conditions less than 70-8070, whereas
melanterite is stable at higher values. Midgley's work was done in Great
Britain, which is known for its high relative humidity. Hence under nor-
mal Brit ish conditions melanterite is probably the stable phase for much
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of the year. Jambor and Traii l  conducted their investigations in Ottawa,
Ontario, a mid-continental region of moderate humidit-v, in which roze-
nite is probably the stable phase for much of the year. Hence both sets of
investigators reached correct conclusions for their particuiar localit ies.

The problem is to a great extent caused by the normal reluctance of
melanterite to dehydrate under conditions of low humidity. This metas-
table persistence is probably due to large grain size and lack of appre-
ciable air movement over the sample.
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Sulfate minerals, especially gypsum, are present in large quantities in
most of the extensive limestone caves of the Mississippian plateaus and
outliers of Centrai Kentucky. Many descriptions of these deposits have
been publ ished (Locke,  1842;  Wel ier ,1927;  Huf f ,  1940);however,  the
origin of the deposits has remained obscure.

1 Contribution No. 8 of the Cave Research Foundation and Contribution No. 63-78

of the College of Mineral Industries, The Pennsylvania State University.




