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INTRODUCTION

In a previous communication® from this laboratory data obtained from a
powder pattern on monazite were presented. It was shown that naturally
occurring monazite containing thorium was metamict and that the order
could be restored by heating at about 1100° C. for 24 hours, as evidenced

by the greater sharpness of the powder pattern and the change in the density

and refractive index of the heated sample. Work has now been extended
to single crystal study of natural monazite and the present communication
gives the cell dimensions and indices of reflecting planes obtained from the
rotation and Weissenberg photographs.

The earliest X-ray study of monazite appears to have been reported in
Klochmann’s Lehrbuch der Minerologie.® Gliszczynski® studied the
rotation and oscillation photographs of a single crystal of turnerite (CePO,)
and employed the data of Klochmann in indexing the planes. Parrish? used
the thorium-free monazite, found by analysis to correspond to La,Ce,Y (PO,
for an independent determination of its unit cell and the space group from
‘Weissenberg photographs. It is noteworthy that both the above single
crystal studies have been made on material free from thorium.

EXPERIMENTAL

Monazite is found to occur abundantly amongst the minerals in the

beach sand of Travancore in South India. It is in the form of fine golden
yellow grains. Several thousand particles were carefully examined under
the microscope but none showed any faces or edges. A massive piece of

monazite rock weighing several grams was supplied to the authors by the -

Raw Materials Division* of the Department of Atomic Energy, New Delhi.

It looked quite homogeneous. It was a dull brown piece showing the follow-
ing faces:—

* The authors are grateful to Dr. D. N. Wadia for supplying the raw material for this
investigation.
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A piece was carefuily cut and used for single crystal work. A portion
was used for powder pattern and some for chemical and spectroscopic ana-
lysis. The portion used for mounting was about 2mm X1 mm x0-5 mm.
The following photographs were taken :—
b-axis (i) oscillation (Fig. 1).
(i) Weissenberg zero layer (Fig. 3).
(iii) Weissenberg 1st layer (Fig. 4) and 2nd layer by equi-inclina-
tion method.
a-axis (1) Rotation (Fig. 2).
(i) Weissenberg zero layer, lst layer equi-inclination.
From the photographs given in the figures the following cell dimensions
were calculated :—

a, =666 A
by =698 A
¢y =6-32A
B =76° 38"

The density of the sample was experimentally determined with a pykno-
meter as 5-23 gm./c.c.

Table 1 gives the comparative values of the cell parameters for the
thorium-bearing monazite used here and the thorium-free monazite used by
previous workers.

TaBLE |
Th-bearing Turnerite CePO, Th-free monazite
(Gliszczynski) La,Ce,Y(PO,), Parrish
a, 6-66 6-78 6-76
be 6-98 6-99 7-00
Co 6:32 6-44 6-42
B 76° 38’ 76° 22 76° 50’
p 5-23 5-217 517

The reflecting planes indexed from the Weissenberg photographs together
with the visual estimates of their intensities are collected together in Table II.
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TaBLE 1II
hkl 1/1, hkl I/1, hkl I/1, hkl I/1,
200 V.8, 402 V.S. 017 V.S. 120 S.
400 V.S. - 018 V.S. 140 V.S.
402 V.W.
600 W. —_ 021 V.V.W. 160 V.S.
4 0 4 W.
020 V.W. 022 V.V.W. 111 V.V.W.
406 V.S.
040 S. 024 V.V.W. 113 w.
501 V.W.
060 S. - 025 V.S. 115 W.
501 V.S.
080 S. 026 V.S. 116 W.
002 S. 503 m.s 027 V.S. 117 m.s.
004 V.S, 503  w. 041 ms. 121 V.W.
006 Vv.S. 042 V.V.W. 124 w.
505 W.
008 S. 044 V.V.W. 125 V.V.W.
507 m.s
101 W. 045 S. 127 V.V.W.
101 m.s. 602 vs. 046 vas. 128 m.s
103 m.s 604 wW. 047 S. 132 S.
103 s. 606 V.S. 051 m.s. 136 w.
105 W. 053 m.s. 138 1m.S
701 m.s.
107 m.s 055 W. 141 Ww.
-— 703 m.s. :
107 V.S - 057 V.S. 143 W.
703 m.s.
202 S. 061 S. 145 w.
202 . 705 V.. 062 w. 147 w.
204  ms 705 v.s. 063 V.W. 148 m.s
204 s. 707  w. 064 m.s. 152 .
206 V.S. 7009 V.S. 065 V.S. 155 m.s
301 m.s. 066 V.S. 157 m.s
—_ 802 V.S
301 v.S. 072 S. 162 w.
304 V.S
303 m.s. 013 073 m.s. 165 S.
— .
303 V.S. 074 V.S 171 m.s
014 m.s
305 W. 7 172 S.
305 V.S. 015 V.V.W. 175 Ww.
307 W. 016 W. 181 m.s
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Fig. 1 (Oscillation h-axis).
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Fig. 2 (Rotation a-axis).
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The rotation photographs show the layer lines quite clearly indicating
that the piece used was a single crystal and that the setting was accurate.
This is further supported by the perfect Weissenberg pictures from which
the c-axis and angle B were calculated. In fact these represent the first
published single crystal photographs of thorium-bearing monazite.

It would be seen that (2 o [) planes are halved when (% 4 /) is odd and
(0o k o) planes are halved when k is odd. The space group is thus

P21/'n (Cszh)-
SUMMARY

Rotation and Weissenberg pictures have been taken of thorium-bearing
monazite single crystal. The cell parameters are a, = 6-66 A, b, = 6-98 A,
co = 6-32 A and B = 76° 38'. The space group determined is P2,,, (C5%pn).
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