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ABSTRACT

Exparimants to determine melting points are conducted in which
paired indium samples have been placed in the sample and reference
cells in pouwer compensated and differential temperature DSC instru-
ments. In some cases, it has been found that the peak temperatures
for the tuo cells differ within an instrument, contrary to general
axpectations.

INTRODUCTION

Three diffarent types of OSC/DTA instruments are utilized
to compare the temperature responses of the reference and
sample cells when using paired indium samples. In the DTA
DELTATHERM V system with Model D85@@ contollers and D810@ DTA/DSC
madule, the sample and reference materials are placed in aluminum
cups on saeparate nickel platfaorms. The temperatures are detectad
by separate chromel-alumel thermacouplas uelded to the nickel plat-
forms uwhich are laocated in the heater black [1]l. This instrument
is a true OTA.

ft Parkin-Elmer 7 Series DSC is also used. This is a pouer-
compensated instrument which plots the difference in rate of energy
supplied to the sample and reference materials in their separate
cells. These cells are thermally insulated from each other and have
separate heaters [21.

The third instrument used is the DuPont Cell Model 91@ with the
Ou Pont Thermal Analyzer and Model 109@ Control console. This is a
heat-flux 0SC. The sample and reference pans are placed on platforms
on the constantan thermoelectric disc which is the major path
of heat trarisfer for the sample. A chromel-constantan differential
temparature monitoring system is completed by connecting a chromel
wire to each platform, both within a single silver heating block [31.

For the purposes of this experiment it is not considered necessary
to recalibrate the instruments since only the peak temperatures dif-
fearences are of interest.
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TABLE 1

Heating rates and melting peak temperatures for pairs
of indium samples in three different instruments.

DSE or DTA Peak -1  Peak 2 LSEEEk
Heating Rate Instrument °C °C

18 °C/min DELTATHERM 162 168 B

5 °C/min DELTATHERM 161 163 2

2 °C/min DELTATHERM 159 161 2
2.4°C/min P-E 7 Series 153.90 165.12 1.12
@.2°C/min P-E 7 Series 153.98 i55.09 - 1.01
@.1°C/nin P-E 7 Series 163.78 1585.@7 1.29

1@ °C/min DUPONT 1090 163.7 165.3 1.4
1 °C/min DUPONT 1030 16@.7 161.1 ’ 0.3
@.1°/min DUPONT 1030  159.8  160.@  O.
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EXPERIMENTAL

The indium samples used are of 99.999% purity: The ueights of the
paired samples used in the Deltatherm instrument are 39.041 mg. and
9.961 mg.., respectively. Runs were carried ocut at heating rates of
1@ deg. C/min., 5 deg. C/min. and Z deg.C/min. The samples used
in the Perkin-Elmer instrument have weightes of 16.41 mg. and 18.15
mg. The heating rates are 9.4 deg.C/min., @.2 deg.C/min and 2.1 deg.
C/min. The DuPont instrument was used for paired samples of 9.582
wg. and 9.56@ mg. The heating rates used are 1@ deg.C/min., | deg.
C/min. -and @.1 deg.C/min. (vide Figures 1-8)

RESULTS AND DISCUSSION

The overall results are shoun in Tahla 1. In all runs a tempera-
ture differential was found betueen the peak temperature for the
indium in the "sample” holder and that in the reference holder. In
the case of the Deltatherm and DuPont instruments, the difference
saams to be heating rate dependent with smaller differaences at
louwer heating rates. The heating rate dependence is not unexpected
in a heat flow type of DSC.

The Perkin~-Elmer OSC responses, on the contrary, display an almost
constant peak temperature difference over the three heating rates
used. In Model 1B and esarlier, it was possible to adjust thia temp-
erature difference by use of an external control knoh, but this
flexibility has heen lost in more advanced models.

CONCLUSIONE

Although a difference in peak temperature betueen paired indium
samples was found for each of the three instruments used, it must
be noted that these represent a very limited number of cases, and
only one instrument from each manufacturer was used. Many more
runs must be carried out with different instruments to validate
these rasults. If this temperature differential is fqund to be
inherent in an instrument, it must be taken into account in experi-
ments involving two thermally active substances with one in the
sample holder and the other in the reference holder.
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