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Now Agi = Sym Tei OF Ags = Sy 2y
in the one index form,

Hence
~ 0:232 = 28, (— 09-127 % 10-%)
+ Sas (— 0+1 % .10°2)
— 0:170 = 28, (+ 0-013 X 107%)
+ Su(— 01 X 10
giving
Sy = + 1:75 X 10? degrees/mm.funit strain
1 = + 0-2214 X 10? degrees/mm.junit strain

elastic compliances of «-quartz in units of
10-*2 cm.2/dyne areT

Si1 = 1:277, 852 = — 0179, 8y = — (-122,
313 == 0‘96_' 314 = - 0'431, SM p— 2'004!
Also since

Ri; = Six Sg;
o Raa = 2931 Sy + Sas 838
Ry = Sgq (811 1+ 813} + Sg S
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substituting the -values one gets

Ry = + 0-16298 degree/mm./ Kk bar
Rs =

+ 0+002959 degree/ram./ k bar
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THERMAL EXPANSION OF IRIDIUM DIOXIDE

K. V. KRISHNA RAQO anp LEELA IYENGAR
Physics Department, Osmania University, Hyderabad-7, India

RIDIUM DIOXIDE, which has a tetragonal

rutile type structure, has been found to
exhibit high electrical conductivity typical of
metal-like conductors from the study of the
electrical transport properties by Rogers et al.l
and Ryden et al.2 The lattice parameters of
IrO, at room temperature have been reported
recently.1'3 A search of the literature shows
that no studies on the thermal expansion of
iridium dicxide seem to have bcen made so
far. Hence it interested the authors to include
this compound Iin a general programme of
‘Studies on rutile type compounds by the
X_-ray method’, The present paper gives an
account of the precision determination of the
lattice parameters at different temperatures and
the ewvaluation of the coefficients of thermal
expansion at various temperatures,.

The sample used in the present study was
kindly supplied by Dr. W, D. Ryden of the
University of California. The powder sample
for the study was prepared by filling it 1n a
thin-walled quartz capillary. TUsing a Unicam
19 cm. high temperature powder camera and
CuK radiation from a Raymax-60 X-ray unit,
powder photographs were taken at different
temperatures. The present study was made

for the temperature range 28°C, .to 702° C.
Reflections from the 213, 402, 510, 332, 501,
303, 422, 521, 323, 440 and 004 planes recorded
beiween 55° to 78° Bragg angles were used
in evaluating the lattice parameters at different -
temperatures. The experimental set-up and
the computational procedure have been de-
scribed in an earlier. paper.t

The lattice parameters of IrO, at room
temperature obtained in the present study are
listed in Table I along with the other values
available in the literature., The wvalues from
the present study agree well with the two
recent determinations,

TABLE 1
Lattice parameters of IrO, at room temperature

_—

Source a (E.) ¢ (A)
Goldschmidt® .. 4-49 3°14
Swanson ¢f a/ 3 oo 4-4083 3:1544
Rogers ¢f al,! o 44920 10-0002 31516 £0-0002
Present study .o 44985 £0-0001 3-1548:£0:0001

The lattice parameters obtained at different
temperatures are given in Table II and shown
graphically in ¥Fig,. 1. It can be seen that both
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the parameters increase with increasing tem-
perature. The temperature dependence of the
coefficients of thermal expansion, ¢, and &,
are represented by the following equations:
a, == 1:-266 X 106 + 8-823 x 16 t —6-870 X
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¢, and «, obtained at different temperatures
are listed in Table III,

TagrLe 111

Coefficients of thermual expansion of IO, at
different temperatures

2 y 4 106 ﬂ'._l_ X],‘Gﬂ
Temp. °* C. — ~— - - -

Obs, Calc, Obs, Calc.

50 1-68 169 384 3:92
80 190 2+00 d-17 4-22
130 2.92 2+ 30 4-45 4-50
170 2+-89 2°37 4- 8 4+78
210 2«85 282 5+17 504
250 3-08 o+04 545 D+28
250 3-41 325 067 552
330 351 343 5.8%4 B+T74
370 3+57 3«59 5-8Y 396
410 365 373 6-06 6-15
450 373 3 8D 623 6-34
490 3+80 3+94 §+389 6:-52
530 388 4+01 6-50 663
570 4:04 4-06 672 6-83
G610 4-20 4+09 7-06 697
4-20 410 7.8 709

650

l

The thermal behaviour of IrQ, is similar fo
that of CoF,8 and rutile type GeO,? In having
a negative thermal expansion anisotropy, i.e.,
a, >a, For most of the rutile type com-
pounds so far studied it was found that a 1S
greater than «,

The authors acknowledge their sincere thanks
to Dr. W, D. Ryden of the University of Cali-
fornia for kindly supplying the sample used
in the present study. Grateful thanks are also
extended to the Council of Scientific and
Industrial Research, New Delhi, for the sanc-
tion .of a research scheme,
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