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Mn2CrO+Mn3O« solid solutions as matarials for thermoanalytical
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If an exact or quantitative evaluation is needed for thermoanalytical measure-
ments, calibration of the measured data becomes necessary. The ICTA Standardiza-
tion Committee tested a set of preselected materials*, whose transition temperatures
lie in the region from i28 to 925°C. These materials are commercially supplied and
usually used as the second class standards in DTA. The non-uniformity of physical
and chemical properties (colour, density, reactivity, etc.) of these compounds is,
however, the main disadvantage for their application.

On the other hand, solid solutions, which have uniform physical and chemlcnl
properties, often prove to be more suitable materials for standardization work. The
problem is to find such solid solutions, which show a definite phase transition, the
temperature of which is strongly dependent on the change of composition.

For the first time, Smith et al.? pointed out the use of solid solutions as standard
materials. They observed for the solid solution Na,CQ,-CaCO, (molar ratio =
1:1) four transitions at 354, 397, 432 and 443°C and proposed its use for the calibra-
tion of temperature. The idea of employment solid solutions as standard materials for
the calibration of temperature was developed by Judd and Poppe3. They investigated
the system of BaCO,-SrCO; solid solutions and found that between the transition
temperatures of pure compounds (BaCO, at 810°C and SrCO3 at 925°C) the
dependence of transition temperatures on composition has a parabolic character with
the minimum temperature of 776°C for the composition Bag 3rg (CO3. Neverthe-
less, ihe application of both solid solutions is only limited to a part of the temperature
region given by existing ICTA standards. - -

- Solid solutions of -‘Mn,CrO,~Mn;0, spinels, prepared as materials for the-
'study ‘of the macroscopic Jahn—Teller effect*~5; exhibit more suitable properties as
materials for the calibration. The temperature of tetragonal—cmbxc transitions linearly
-increases in the region from 200°C up to 1172°C,-as a consequznce of the increasing

- matganese content (sec Fig.:1). The transition is accompanied by the enthalpy change
whose- oomposmonal dependence. bas a- paxabohc charactcr (see Fig. 2) The. ﬁrst
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Fig 1. Trar<ition temperature dependence of Mn.Crs_ .0 spinels versus composition x.

X 5 ¥ 5 ¥ ¥ Ty T T Tty fl

Mn, Cry0; ~ 3 -

4H (keal/mole)
w
N

N
T

1 _- // | ' : & ‘
llr-l——v,:llgllklll!lllll .-

20 25 30

; Lo
Fig 2. Enthalpydnngedcpmdmoan.-Cr:«Oasmndsvasnsmpo&uonx. - -"';3

advantage of sach a set of solid solutions consists in extcndmg the @h’btatlon reglon
of temperatures by about 250 K to higher. temperatures. Secondly,- it is: possible to
prepare an arbitrary composition, so that the oompondmg n'ansmon temperatnxs
ylddamzmtcanddcnsccalibratxonpomts. = S emsr LmAal S I
T Ontheotbctkand,xtlsalsoposiblethatthetcmpaamrsofthcuansiuon
fall into a two-phase region’, where a phase separation- mtb,eorcmﬂybe assumed.
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It was stabhshed, however, that the rate for this separation is negllgible For the
composition 3 > x > 2.6 the phase separation was observed only if- 1000 h firing
treatment at 1000°C was applied. With the samples having ‘Mn content lower than
2.6 phase separation was not indicated at all Secondly, due to thermodynamic
instability below about 900°C, the system may tend to oxidize to s&sqmoxxdes. This
also need not be taken into account; bemusc no oxidation’ of sampl&s .was observed
during normal DTA measurement.

In conclusion, Mn,CrO;-Mn;0, solid solutions appe& useful ‘as materials
for the calibration of both temperatures and apparatus constants at DTA meastire-
ment for the temperature region from 200°C up ‘to 1172°C. This matenal xs aIso
applicable for the calibranon of tcmpcratum in dxlatometry ————— A
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