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The solid-liquid equilibrium of the phenanthrene-fluorene system was inves-
tigated by differential thermal analysis. Supplementary measurements were applied
too: crystal decay temperature examination and melting point examination with a
Boetius microscope. The investigated system forms a stable solution with a minimum
at 58 mole % of phenanthrene and a temperature of 95.5°.

The discovery of a testing mixture which forms stable solutions for fractional
crystallization or zone melting within the whole concentration range was this
object of our investigations. There are few organic substances which form the
‘type of system and fulfil other indispensable conditions for testing mixtures: low
activity, lack of toxicity, accessibility, and easily obtainable in pure form.

The phenanthrene-fluorene system, investigated by Krawczenko [1], who
found the existence of a stable solution within the whole concentration range
and by Klochko and Jovnir [2], who found a simple eutectic system, fulfils these
conditions. According to data given by Liplawk [3], this system forms a stable
solution with a minimum point (only the liquidus was presented). Because of the
.divergence of the literature data shown in Figs la, b, ¢, a new investigation of this
system was considered necessary.

Experimental
Materials

Chemically pure phenanthrene (POCh — Gliwice), crystallized from a toluene
~-methanol mixture (1:1) and next from ethanol; m.p. 101°; purity 98.9%
examined by gas chromatography. Pure fluorene (POCh — Gliwice), purified by
zone melting during 200 zone transitions: m.p. 117°, purity 99.74 %, examined by
gas chromatography. '

Apparatus and procedure

For determination of solid-liquid equilibria, a Paulik —Paulik — Erdey model
0D 102 derivatograph (Hungary) was used.
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Fig. 1. Phase system of phenanthrene-fluorene. (a) by Krawczenko; (b) by Klacho-Jovnir;
(¢) by Liptawk; (d) examinated phase system of phenanthrene-fluorene. @ T, solidus-DTA;
X T, liquidus — Boetius microscope; O Ty liquidus — crystal decay temperature
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Fig. 2. Interpretation of DTA curve
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Supplementary measurements were applied : crystal decay temperature examina-
‘tion, by the method of Hill [4] as modified by Swierczek [5], and melting point
examination with a Boetius microscope with heating stage.

The method of interpretation of DTA curves and plotting of data was inaccor-
«dance with that of Gaumann [6]. No data were found concerning interpretation
-of DTA curves for organic compound systems.

DTA curve analysis of phase systems of organic compounds which form stable
solutions shows the possibility of accurate designation of the solidus curve (within
the limit of thermal measurement error), whereas the liquidus curve designation
by this method was not equivaleni in meaning.

For investigations with derivatograph a 2 g sample of mixture was prepared.
‘This was ground to uniform particle size. Analysis of mixtures was done under
sstable condition for each sample. A 250 mg weighed portion was placed in a pla-
tinum crucible and the heating programme was set from 20° to 300°. The heating
rate was 1.65 + 0.05°/min Al,O, calcined at 900° was used as the reference mate-
tial. DTA curves with one endothermic effect, and different peak widths depend-
ing on the mixture composition, were obtained. The temperature of the start of
melting for the stable solution was determined through the point of deviation of
the DTA curve from the base line.

An interpretation of a DTA curve is presented in Fig. 2.

Supplementary measurements, described above, allowed accurate identification
of characteristic points in the DTA curve. The start and the end of melting were
determined with a Boetius microscope. This method was used in particular for
-designation of the liquidus curve, because the final melting temperature, deter-
mined from the DTA curve, appeared not to be too characteristic.

The heating rate near the melting point was 1.6°/min on the Boetius microscope.

To verify if the points which lie on the liquidus curve are determined accurately,
an additional method of designation of the crystal decay temperature was applied.
4 g samples which differed in composition by weight in steps of 20% were used.
‘The heating rate near the melting point was 1.5°/min. Temperature was measured
with an Anschiitz thermometer, graduated in 0.05°.

The points of the liquidus curve determined by this method and with the Boetius
microscope were exactly the same.

Results and discussion

In Fig. 1d, the examined phase system of phenanthrene-fluorene is presented.
The solidus curve was determined on the basis of the start of melting in the DTA
curve. The liquidus curve was obtained with a Boetius microscope, and the crystal
decay temperature was measured.

The phenanthrene-fluorene system was found to have a minimum at 58 mole %
phenanthrene and a temperature of 95.5°.

This mixture can be applied to test mixtures in fractional crystallization and in
zone melting, which contain less than 50 and more than 60 mole % phenanthrene.
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RESUME — L’équilibre solide-liquide du systéme phénanthréne-fluoréne a été étudié par analyse-
thermique différentielle. Des essais complémentaires ont également été effectués: détermination
de la température de disparition des cristaux et détermination du point de fusion au microscope
suivant Boetius. Le systéme étudié forme une solution stable avec un minimum & 58 mol % de
phénanthréne et une température de 95.5°.

ZUSAMMENFASSUNG — Das fest-fliissig-Gleichgewicht des Systems Phenantren-Fluoren wurde
durch die Differentialthermoanalyse untersucht. Als erginzende Messungen wurden eingesetzt :
die Untersuchung der Kristallzerfallstemperatur und die Priifung des Schmelzpunktes mit
dem Mikroskop nach Boetius. Das untersuchte System bildet eine stabile Losung mit einem
Minimum bei 59 Mol %, Phenantren und einer Temperatur von 95.5°C.

Pestome — C ToMOUBI0 AHGOEPSHIHANIBLHOIO TEPMHUUYECKOTO aHam3a OBUIO MCCIEAOBAHO
BIABHOBECHE TBEPIOE COCTOSHME-KHAKOCTH B CHCTEMe (ereHTpeH-(GiIyoped. JOmoTHUTENLHO
p6JI0 TIPOBEAEHO M3MEPeHHe TeMICpaTyphl pa3pyIieHHs KPHCTAIUIA M TOYKA IIIABJICHHS C IO~
Moo Mukpockona Bornyca. Miccrenosarnas cucTeMa 06pasyeT cTabmIbHEIR PaCTBOD ¢ MUHH-
MyMOM mpH 58 MOIn.%, deHanTpena m Temueparype 95.5°C.
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