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30° to 40° C. The tempcrature of the liguid 13 main-
tained constant to within + 0-1° C by using an ultra-
thermostat type NBE. The substance used i1s of Analar
grade and is distilled under vacuum before use. The
velocity and absorption measurements are c¢orrect
to &+ 0-5% and + 89 respectively.

The velocity is found to decrease Jinearly with
increasing temperature as is normal for organic liquids,
At each temperature a/f? is found to decreise with
increasing  Ifrequeacy, where a 15 the absorption
coefficient measured at a frequency f. This indicates
a definite relaxation in the frequency region of study

Assuniing a singie relaxation, the sound absorption
(a) can be described by the equation of the form

a/f? =B + A/[l +(f/f. (1)
where B 13 the high frequency residual absorption
and A is the contribution fromt the relaxational
mechanisms. The excess absorption per wavelength
o’A has been computed using the relation

A= (a/f*—B)fe )
where ¢ 15 the velocity of sound. The variation of
a’A with frequency is shown in Fig. 1, in which the
curves are calculated ones according to equation
(1) with

a'A = Acf/[1 +(f1f)7] (3)
and the points are experimentally observed values,
as computed accerding to ecguation (2).

From Fig. 1, it can be seen that the relaxation
frequency (f,) which corresponds to the frequency
of the peak excess abscrption increases with increasing
temperature, The relaxation frequency is centred
around 7 MHz at 30°C.
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16, 1. requency dependence of excess absorplicn
per wavelencth {u'A) for 2-bromo propionic  acid
at different temperatures.

The varivtion of e relcntion  freguency  wiih
conceritrativn i» stulicl i protar rolvent acetone and
non-polar sohvent a-hexane. In both the cases #f 8

found that the relaxation lrequency f, is independent
of concentration within the cxperimental error. This
18 the characteristic of an intramolezular process and
bence the relaxation may be attributed to rotational
isomerism about the carbonyl bond as sugoested by
Piercy and Rao?,
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A FURNACE FOR HIGH TEMPERATURE
POWDER DIFFRACTOMETRY

HiGH temperature attachment for powder diffracto-
meter 18 a very useful device for studying several
important properties of crystalline materials. A
large variely of heating devices have already been
described in literaturel, 1In this letter we present
the des'gn and function of a furnace for use upto
700° C on a Philips powder diffractometer, The
salient features of this furnace are : (i) the heater
assembly can be easily attached or detached to the
sample holder and (i} the simple cooling device
which maintains the diffractometer arm at 3¢° C
when the sample 1s heated at 700° C.

The cross-sectional view of the furnace fixed to
the conventional sample holder wusad with the
Philips diffractometer is shown in Fig. 1. The
heating device is fixed below the central opening
(a) where the sample under study is kept. The
furnace assembly consists of a small porcelian
trough (b) 35 x 15 x 8-53 mim in size, the bolom
of which is filled with layers of alumina (¢) and
mica sheets (). The heating element consists: of
a 5 long, 245 WG npichrone wire (¢) wound in
a zizzzag fashon and s fited on the mica
sheets  {d). The  heater  leads arg tahen
downward through two vertical side holes () made
along the eduves of the poreclam trouch and fussd
to cappor wies connected to the power supply.
The fluntent wire is  fither vovered by o thn
lyer of miea <heet, The sample v mounted in
contact with the men sheet which provides electiie
el tneulation between the flunent wite and  the
sample  This fuinace assembly, as  such, could be
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fixed 10 the sampie holder by means of four corner
orews (¢},
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Fic. 1. Cross-sectional view of the furnace fixed
10 the sample holder.

6. 2. Cooling and thermocouple  arrange-
m nt.

The filament wire is heated by stabilised a.c.
vo.tacz supplied through a dimmerstat. Fine

current control is achieved by using two current-
sensitive step-down transformers. With this simple
circuit it was possible to control the temperature
t0 an accuracy of = 5°C. In order to prevent
{he diffractometer arm (h) from getting heated, two
10 ¢m long copper tubes (i) (1'5 mm 1d) are
suitabiy bent and brazed to the lower as well as the
upper sides of the brass sample holder. Water
vwhich is continuously circulated through the copper
tubes linked by a short rubber tubing (j) act as
the coolant during high temperature experiments.
The positioning of the copper tubes is such that
they do not hinder the fixing of the sample holder
to the diffractomester shaft and they do not also
interccp the x-ray beam. With a rate of flow of
350 ml of water per minute, the diffractometer
arm cculd safely be maintained at 30° C when the
sample 'was heated to 700° C. The temperature
of the sample is measured by means of a chromel-
alumel thermocouple (A) which is inserted through
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a stightly bent metallic strip (I} fixed to the top
surface of the sample holder, In order to check
for thermal gradients ualong the surface of the
sample, the thermocouple could easily be moved
under the metallic strip and could be fixed in
any position. The oulput of the thermocouple is
f>od direcily to a digital millivoltmeter which reads
tne thermal em.f. to an accuracy of 0-1 millivolt.
At 700° C, the temperature was found to be stable
within += 5°C for a peniod of about three hours,
with a power consumption of about 75 watts., As
ithe sample is fixed directly above the mica-
covered filament wire, no appreciable temperature

gradient was observed along its surface.
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Fic. 3. Temperature variation of Ilattice para-
maters of aluminium and silver.

The performance of the heater was tested by
measuring lhe lattice parameters of polycrystalline
aluminium upto 400° C and silver upto 700° C.
‘The values plotted in Fig. 3 are found to compare
well with those reported in literature? 8,

The authors wish to thank Dr. S. Ramaseshan,
ior his kind interest.

Malerials Science Division,
National Aeronautical
Laboratory,

A. MaNnNL
KALYANI VIJAYAN.

Bangalore 560 017, Januairv 21, 1976,

1. Mchinstry, H. A, J. Appl. Phvs., 1970, 41,
5074.

2. Wison, A. J. C, Proc. Phys. Soc (Lond),
1941, 53, 23s.

3, Hume Rothery, W. and Reynolds, P. W,

Proc. Roy. Scc., 1938, 167, 25.




