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Chemical, X-ray and D.T.A. analyses of wolframite samples from Bankura
District are presented. The phase transformation of wolframite at a tempe-
rature range 935°C—975°C has been discussed. The use of H/F coefficient
as an indicator of temperature of formation and (111) interplanar spacing as
an indicator of H/F coeflicient have been reviewed.

INTRODUCTION

Wolframites are occurring as a bunch of crys.als in the quartz veins of Purnapani
(22° 44’ 54" —86° 46'), Thanpahar (22° 44’ 44" — 86° 46' 5") and Dhajuri (22° 43’ 577
— 86" 46" 39") around Raspal, Bankura District, West Bengal (Deb 1956, 1967;
and Chakravorty 1961, 1966; Ghosh 1968). The wolframites for this mineralogical
study are from different depths of Dhajuri mine.

Optical studies—In reflected light, the wolframites are usually grey or greyish
white in colour (in air), but (in oil) their colour changes from greyish white to grey
with a faint yellowish tint, reflectivity low, pleochroism weak but anisotropism very
distinct—yellow to grey with violet tint, no internal reflection, one set of cleavage
is distinct and negative to all standard reagents.

Chemical and X-ray analyses—The chemical and X-ray studies of three samples
from different depths of Dhajuri veins have been carried out. In X-ray studies, no
appreciable variations of d-spacings have been noticed among the samples while the
chemical analyses show a significant variation (Table I).

TasBLE 1

Chemical Analysis of wolfiamites from Depths of Dhajuri Vein

Dhajuri 4(c) Dhajuri Tr(1) Dhajuri 4(c)
Sample No. Depth : 9.30 metres Depth : 10.20 metres Depth : 11.60 metres

wt. % wt. % wt. %
Wo, 73.38 67.58 67.54
CaO 0.81 0.56 0.75
Fe, O, 20.03 29.05 30.38
MnO 1.28 1.31 1.33
H/F 0.028 0.020 0.019

Coeflicient

Analyst . Central Glass & Ceramic Research Institute, Calcutta-32.
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Preparation of samples—Wolframite samples have been crushed and seived in
—60 and +-200 mesh. The samples were purified by handpicking and by using hand
magnet to remove the magnetic fractiors. The samples were further purified by

. Frantz Isodynamic separator, increasing the magnetic field to remove scheelite,
pyrite  hematite etc. The separated fractions have further been studied under
ore-microscope for an optical cheek and have been used for this study.

D.T A. analysis—Wolframite when heated presents an exotheimic crystallisation
peak at temperature range 935°C-975°C (Fig. I1I).

To identify the new phase at a high temperature, the X-ray powder patterns
of these samples were taken before heating and after heating, maintaining the similar
conditions.

The X-ray data for these samples DJ-4(C) and DJ-Tr(l) before heating and
after heating at a temperature 940°C and 980°C were presented to compare with their
initial patterns (Table II). Starke (1959) used this (111) interplaner spacing as an
indicator of H/F coefficient.

DiscussioN

The optical, chemical, X-ray and D.T.A. analyses of wolframite samples have
shown :

(a) The distribution of CaO in wolframite is very irregular though there is a
progressive increase in the proportion of Fe,O; and MnO towards greater depth
(Table I).

(b) Determination of d-values for (111) interplaner spacings of chemically
analysed samples showed an irregular deviation from the theoretical value 2.936A
(A.S.T.M. card. No. 10-449). Starke’s use of (111) interplaner spacing as an
indicator of H/F coeflicient was, however, opposed by Grubb (1967). Since Fe,O,
and MnO are increasing, and H/F coefficient is decreasing with depth, the use of H/F
coefficient as an indicator of temperature of formation of wolframite does not seem to
be applicable. However, wolframites of different generations have been recorded
from the adjoining area (Chakravorty 1966) and even a single crystal may show a
variable concentration of Fe and Mn (Churikov 1959; Ganeev and Sechina 1960;
Groves and Baker 1972). Keeping these in view, it seems impossible to find any
correlation between H/F coefficient, a doubtful indicator of temperature of formation
of wolframite (Taylor and Hosking 1970) and (111) interplaner spacings.

(¢) The differential thermal analyses of wolframite samples give conspicuous
broad exothermic peaks at a temperature range 935°C—975°C (Fig. 3). The
exothermic peaks are probably due to the formation of a new phase. The X-ray
analyses of samples marked DJ-4(C) and DJ-Tr(1) before and after heating at a
temperature 940°C and 980°C, respectively are given in Table II. From the com-
perative study of X-ray data given in the Table, the variation in intensities, d-spacings
and appearance of extra lines in the photograph after heating may well indicate the
appearance of a new phase.

(d) The ore microscopic studies of those samples before and after heating were
made. The samples before heating are presented by massive wolframite grains
while the samples after heating at 980°C present a mossaic texture formed by the
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FiGs. 1-2. 1, Intensity-26 curve of Wolframite before heating (Dj. Tr,
1-10.20 metres). 2, Intensity-26 curve of Wolframite after heating at a
temperature 980°C (Dj. Tr. 1~10.20 metres) ¢ '=modified Wolframite.
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FiG. 3. The differential thermal analysis of Wolframite samples.

equigranular recrystallized grains, optically very stmilar to wolframite. [PL 1(a).
(by and (c)).

(¢) Berman and Campbell (1957) has reported that on heating an intermediate
member of wolframite having MnO and FeO in nearly equal proportion at 950°C
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in air, the following products were formed : a modified wolframite + Ferric Tung-
state [Fe,0,(Wo,)X]. In the present investigation, the wolframite samples used
were rich in ferberite components (MnO:Fe O ratio varying from 0.019 to 0.028)
heated at a temperature range 940°C—980°C. At 940°C, following new lines have
been identified : 4.66A (10), 1.585 A(vwB) and 1.272 A (10) and at 980°C, the
product was “Modified wolframite” as reported by Berman and Campbell
(1957). But neither ferric tungstate phase nor Wo; phase was detectable in the
powder diagrams.
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