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X-ray diffraction data for melanovanadite
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Abstrrct

The strongest reflections from the holotype specimen of melanovanadite, CarVl+Y|*Or, .
7HrO, are 8.40A(100), 4.2146, and 2.97A(50). The triclinic unit cell was refined to be a
6.357(2)4, b 16.868(4)A, c 6.27a{\A, u 90.M{2), F tCtilp)", and y 93.20(3)' in space group
/1. The D calc. of the chemical formula of CarV!+V!+O2s.7H2O is 2.86 compared to the D
meas. of 2.90 and 2.83.

Introduction

In a review of the literature for the Mineral Powder
Diffraction File by Bayliss et al. (1980), powder X-ray dif-
fraction data could not be found for the mineral species
melanovanadite, CarYf,+YE*Orr.nHrO. The holotype
specimen of melanovanadite from Minasragra (or Minas
Ragra), near Cerro de Pasco, Peru was investigated by
Barnes and Qurashi (1952) with precession photographs to
determine the triclinic unit cell with a 6.36A, b 16.86A, c
6.274, a 9O"O', P 101'50', and 7 93"10'. With the number of
water molecules (n) of seven as indicated by their volume
calculations and the number of formula units per unit cell
(Z) oI one, the calculated specific gravity is 2.860. However
this specific gravity is significantly different from the specif-
ic gravity of3.477 measured by Lindgren etal.(1922).

The objective of this paper is to collect powder X-ray
diffraction data for melanovanadite from the holotype
specimen, to calculate the unit cell of melanovanadite in
order to check the unit cell of Barnes and Qurashi (1952),
and to check the number of water molecules in the chemi-
cal formula of melanovanadite by comparison of the mea-
sured density and calculated density.

Methods and results
A portion of the Harvard Mineralogical Museum holo-

type specimen number 119652 of melanovanadite was ob-
tained. The same holotype specimen from Minasragra"
Peru was also studied by Barnes and Qurashi (1952) and
Lindgren et al. (1922). A topotype specimen of melanova-
nadite from Minasragra, Peru (American Museum speci-
men number 19310) also contained sherwoodite.
CanAlrVl+V!;O80. 56H2O. Melanovanadite specimens
(American Museum numbers 28897, 28898 and 28899)
from Jackpole mine, Valencia County, New Mexico, U.S.A.
were found to have poor crystallinity by powder X-ray
diffraction. A further specimen of melanovanadite was ob-

tained from the Jo Dandy mine (Harvard Mineralogical
Museum specimen number 92477\.

Nine precession photographs (zero, one and two levels
along all three principal axes) were taken of specimen
92447 using MoKa radiation. These precession photo-
graphs confirmed the triclinic unit cell of Barnes and Qu-
rashi (1952), and revealed a strong pseuilo-A centered lat-
tice, because only a few very weak reflections with
(k + t) :2n * I were noted. Two precession photographs
(0/<4 and (ftk0) were taken before and immediately after a
melanovanadite crystal was held under vacuum at ambient
temperature f.or 62 days, and these photographs showed no
observable change in either the intensity or the position of
diffraction spots. Therefore the water content in melanova-
nadite is more strongly bound than absorbed water.

Both long exposure and short exposure Guinier photo-
graphs of melanovanadite holotype specimen 119652 were
taken with CuKa, radiation (r, : 1.5405A). The reflection
intensities of the weak reflections were estimated visually,
whereas the medium and strong reflections were measured
with a densitometer. Because precession photographs
showed a strong pseuilo-A aentered lattice, the powder
X-ray diffraction data was indexed based upon space group
Al (k + I :2n) starting with the triclinic unit cell of Barnes
and Qurashi (1952) and refined by least-squares analysis
with the programme of Appleman et al. (1972) to produce a
triclinic unit cell ot a 6.357Q)4, b 16.868(4)A, c 6.274{2\A, a
90.04'(2), f 10l.60"(2), and y 93.20"(3). This unit cell is simi-
lar to but more accurate than the unit cell measured by
Barnes and Qurashi (1952). The values of hkl, d."1", ilo6" &nd
IlI, are given in Table I for melanovanadite holotype
specimen 119652.

Least-squares analysis of Gandolfi powder data from
specimen 92477 glves a triclinic unit cell (space group ;{1)
with a 6.3(l)A, b 16.9q2)A, c 6.30(9)A, d 9O.47.(Il), B
101.42"(15), and y 93.20'(11). The slight difference between
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Table L Powder X-ray diffraction data for melanovanadite

d  "  d ,  r l r .
caLc  oDB I

h k l  d .  d ,  r t r -
c4LC OOA r

The two crystals gave rneasured density values of 2.9O md
2.83 gmlcc, which are in agreement with the calculated
value of 2.860 gm/cc for the ideal formula, Ca2VX+V;+O2'
.7H2O. Thus the measured density given by Lindgren et al.
(1922) was apparently determined on dehydrated material.
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the two sets of triclinic unit cell values is attributed to
minor atomic substitutions in the chemical formula.

Measured density values were determined for two mela-
novanadite crystals from specimen 92477 by the sink-float
method using successive addition of acetone (density of
0.786 gmlcc) to methelyene iodide (density of 3.32 gm/cc).


