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Psilomelane from India

By BisruTi MURHERJEE, M.Sc., D.Phil.
Geological Survey of India, Calcutta

[Taken as read 9 June 1966]

Summary. Mukherjee’s definition of psilomelane, 4;XMng0,4 of orthorhombic
symmetry with the space group P222 and the dimensions determined for a single
crystal of the Schneeberg sample, is found true for the psilomelane from Ratanpur,
India. The indexing of powder data of the Ratanpur sample with the orthorhombic
axes a 945, b 1390, ¢ 5-72 A is most satisfactory.

UKHERJEE (1965) showed from single crystal study of Vaux’s

psilomelane from Schneeberg that the mineral has orthorhom-
bic symmetry with the space group P222, the dimensions ¢ 9-45, b 13-90,
¢ 572 A, and two molecules of 4,XMni+O;¢ per unit cell where 4
represents Ba?t, Mn?t, Al3+, Fe3+, ete., and X, stands for (O, OH), with
OH about 5. Moreover, the study of 14 analyses of psilomelane showed
that the calculated density, based on O,, and the unit-cell dimensions of
the Schneeberg sample, agrees fairly well with the observed density for
all the samples.

Earlier Mukherjee (1959a) proposed for psilomelane, from the powder
data of two specimens (VV-817/1 and BNS-9(X)/53) from India, the
space group P2,2,2 for the orthorhombic cell with o 8-254, b 13-40, ¢
2-864 A, by the application of Lipson’s method (1949) for the ortho-
rhombic system. The indexing of the powder data of psilomelane from
India has been reconsidered in the light of the orthorhombic cell ob-
tained for the Schneeberg sample, and the recently available chemical
analysis of the Ratanpur sample has been used for verification of the
formula of psilomelane.

The specimen of psilomelane, BNS-9(X)/53, collected by B. N. Sinha
from Ratanpur area in Bilaspur district, Madhya Pradesh, has compact
texture (in massive form, Sinha, 1963), submetallic lustre, and dark-grey
colour, and is associated with pyrolusite. The powder-spacing data of this
psilomelane are slightly different from those of the Schneeberg sample,
and the intensities of powder lines have distinct differences (fig. 1). The
broad and diffuse nature of the powder lines indicates the poor state of
crystallinity of this material compared to that of the Schneeberg sample
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(cf. fig. 1, Mukherjee, 1965). The indexing of the powder lines (table I)
with the orthorhombic axes @ 9:45, b 13:90, ¢ 5-72 A is most satisfactory.
The chemical analysis of the sample (table 1I) shows higher amounts of
Fe,0,, AL,O;, Ca0, MgO, Na,0O, and K,0 compared to the Schneeberg
sample. The cell contents per 22 oxygen atoms show that the sum of

F1a. 1. X-ray powder photographs of psilomelane (taken with Fe-Ku radiation).

A. Specimen No. BNS-9(X)/53 from Ratanpur, M.P.
B. Specimen No. VV-817/1 from Amliamal, M.P.

cations is 11 (Mn+4 = 11-22) and H is about 5 (H = 5:01). The for-
mula comes out as A,Mn§tH;0,, where A represents the remaining
cations Mn?+, Ba?*, Fedt, A3+, Si*t etc., and in simplified form as
A, X Mng+0,¢ where Xg stands for (O, OH)g with OH about 5. The den-
sity of the sample, determined on a number of small fragments by the
Berman density balance using bromoform, is 4-56240-02 g em=3. With
the values of axial lengths (V = 751:3 A3), molecular weight (M = 1020,
calculated from the atomic weights of all the constituents in actual pro-
portions), and observed density, the number of formula units per unit
cellis 2 (Z = 2-005), and the calculated density is about 4-51 g cm™3. The
electron micrograph of this psilomelane, taken by Siemens Elmiskop I at
a magnification of X 5000, shows particles with irregular edges of sizes in
the range 0-5-5 p, almost similar in shape but larger in size compared to
those of the botryoidal material of the Schneeberg sample (Mukheijee,
1965, vide fig. 2).

The specimen of psilomelane, VV-817/1, collected by V. Venkatesh
from Amliamal area, Jhabua district, Madhya Pradesh, was found to be
contaminated with pyrolusite and amorphous admixture, revealed by a
broad halo at 4-80-3:95 A in the powder photograph (Mukherjee, 1959b),
and by the powder line at 3-11 A (Mukherjee, 19594, vide table I), which
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is due to pyrolusite. The density of the separated fragments of pure
mineral was determined as 4-50+0-02 g em~3. The available sample being
small the complete chemical analysis of the separated pure mineral was

TasLE II. Chemical analysis of psilomelane*, recalculated as ratios to 22 oxygen

MnO, 68:92  Mn+t 818
MnO 6-40 Mn+2 0-93
BaO 12-98 Ba 0-87
8i0, 078 S 013
Al,0, 0-86 Al 0-17
Te,0, 095  Fe 0-12
CaO 0-75 Ca 0-14
MgO 0-98 Mg 0-25
CuO 0-07 Cu 0-01
CoO 0-22 Co 0-03
NiO 0-15 Ni 0-02
Na,O 0-65 Na 0-21
K,0 075 K 0-16
H,0+ 440 H 501
H,0— 0-95 (Mn—+4) 11-22
9981 Dy 4-51

4-52

obs.

* Specimen No. BNS-9(X)/53, collected from Ratanpur, Bilaspur district,

Madhya Pradesh, by Dr. B. N. Sinha, Senior Geologist of G.S.I.; Analyst, Dr. B. D.
Sarma, Senior Chemist of G.S.1.

not possible; H,O+ was determined by B. D. Sarma as 4-08, H,O0— as
0-75, and BaO as 11-15 %,. The spectrum analysis of the pure mineral,
carried out by the Hilger large quartz-spectrograph using carbon-arc
cathode-layer method at 9 amps, 220 volts d.c., shows similar elemental
composition to that of the Ratanpur sample. The samples, BNS-9(X)/53
and VV-817/1, contain Mn, Ba as major constituents, Mg, Al, Fe, Si,
Ca, Na, K, Co, Ni, Cu as minor, Ti, V, Ag, P as traces, and Pb, Zn, Zr,
Sn, Cr, Ga, Li as minute traces; W, Ge, As, Sb are other trace elements
present only in VV-817/1.
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