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Psilomelane from India 

By BIBHUTI MUKHE~JEE, M.Sc., D.Phil. 

Geological Survey of India, Calcutta 

[Taken as read 9 June 1966] 

Summary. Mukherjee's definition of psilomelane, A3X~Mns016 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 9.45, b 13.90, c 5.72 ~ is most s~tisf~etory. 

M 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 a 9.45, b 13.90, 
c 5.72 ~, and two molecules of A3X~Mn~+016 per unit cell where A 
represents Ba 2+, Mn ~+, A13+, Fe 3+, etc., and X 6 stands for (0, OH)6 with 
OH about 5. Moreover, the study of 14 analyses of psilomelane showed 
that the calculated density, based on 022 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-S17/1 and BNS-9(X)/53) from India, the 
space group P21212 for the orthorhombie cell with a 8.254, b 13.40, c 
2.864 A, by the application of Lipson's method (1949) for the ortho- 
rhombie system. The indexing of the powder data of psilomelane from 
India has been reconsidered in the light of the orthorhombie 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 orthorhombie axes a 9-45, b 13.90, e 5-72 A is most satisfactory. 
The chemical analysis of the sample (table II) shows higher amounts of 
F%03, Ale03, CaO, MgO, Na~O, and K20 compared to the Schneeberg 
sample. The cell contents per 22 oxygen atoms show that the sum of 

,6,r 

FIG. 1. X-ray powder photographs of psilomelane (taken with IPe-Ka radiation). 
A. Specimen No. BNS-9(X)/53 from l~atanpur, M.P. 
B. Specimen No. VV-S17/1 from Amliamal, M.P. 

cations is 11 (Mn+A = 11-22) and H is about 5 (H -- 5"01). The for- 
mula comes out as AaMn4+Hs022 where A represents the remaining 
cations Mn 2+, Ba 2+, Fe 8+, A13+, Si 4+ etc., and in simplified form as 
AsX6Mns4+016 where X 6 stands for (0, OH)6 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 4-52• g cm -3. With 
the values of axial lengths (V = 751.3 _~3), 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 
cell is 2 (Z = 2"005), and the calculated density is about 4"51 g cm -3. The 
electron micrograph of this psilometane, taken by Siemens Ehniskop I at 
a magnification of X 5000, shows particles with irregular edges of sizes in 
the range 0.5-5/x, 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-S17/1, 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, 1959a, vide table I), which 
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is due to pyrolusite.  The densi ty  of the  separated f ragments  of pure 

mineral  was de termined  as 4"50• g cm -3. The avai lable sample being 

small  the complete  chemical  analysis of the  separated pure  mineral  was 

TABLE II. Chemical analysis of psilomelane*, recalculated as 

MnO 2 68.92 lVin +4 8.18 
MnO 6.40 Mn +2 0.93 
BaO 12.98 :Ba 0.87 
Si02 0.78 Si 0.13 
A120 ~ 0.86 A1 0.17 
F%O 3 0"95 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 
I~iO 0'15 Ni 0"02 
Na20 0.65 Na 0.21 
K20 0'75 K 0-16 
H20 § 4'40 H 5'01 
H ~ O - -  0'95 (Mn§ 11'22 

99.81 Dcalc" 4"51 
Dobs. 4.52 

ratios to 22 oxygen 

* Specimen No. BNS-9(X)/53, collected from l%tanpur, 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.I. 

no t  possible; H20 + was determined by  B. D. Sarma as 4"08, H 2 0 -  as 

0"75, and BaO as 11"15 %.  The spec t rum analysis of the  pure mineral,  

carried out  by  the  ~ i lge r  large quar tz-spect rograph using carbon-arc 

cathode- layer  me thod  a t  9 amps, 220 vol ts  d.c., shows similar e lemental  

composi t ion to t h a t  of the R a t a n p u r  sample. The samples, BNS-9(X) /53  

and VV-S17/1,  conta in  Mn, Ba as ma jo r  consti tuents,  Mg, A1, 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 minu te  t races;  W, Ge, As, Sb are other  t race elements 

present  only in VV-S17/1.  
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