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ABSTRACT 

Liquid-solid equilibrium temperatures of the strontium nitrate-acetamide molten binary 
system were measured in the range of concentrations allowed by the thermal stability of the 
amide. The measurements show a mole-fraction range where a limited supercooling phenome- 
non appears. The measurements of viscosity and electrical conductivity were performed for 
the mole fraction X1 = 0.8745 mixture, up to the temperature allowed by the supercooling 
phenomenon. 

INTRODUCTION 

In recent years attention has been drawn to the binary mixtures of some 
molten amides, particularly acetamide, and electrolytes [l-11]. Such mix- 
tures show supercooling phenomena which are probably induced by the 
presence of cations of alkali and alkaline earth metals. The results of our 
research up to now suggest that Naf, of the various cations, is primarily 
responsible for the supercooling phenomena; in fact in some cases binary 
mixtures containing Na+ reach the glass transition temperature. 

These supercooled liquids exhibit viscoelastic behaviour 112-141 and high 
ultrasonic losses in the megahertz region [El, as well as dielectric relaxation 
]16] which may be explained on the basis of a polymeric structure built via 
aggregation phenomena of solvated ions. In this note we present the results 
of cryoscopic, viscosimetric, and electrical conductometric measurements for 
the binary system acetamide-Sr(NO,),. 
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EXPERIMENTAL 

The experimental methods used for the cryoscopy, viscosity, and electrical 
conductance measurements have been described previously [17-191. For the 
measurement of melting points near room temperature, the equipment 
described in the paper by Braghetti et al. [18] was employed, and re- 
frigerated using circulation of thermostatted liquid from a F 40 Julabo 
cryostat. The chemicals employed were: acetamide EGA-CHEMIE 96%, 
purified by sublimation and dried under dynamic vacuum at room tempera- 
ture; Sr(N0,) 2 ERBA RPE dried under dynamic vacuum at 180 o C. 

RESULTS AND DISCUSSION 

The liquid-solid equilibrium temperatures, as a function of the mole 
fraction of acetamide are given in Table 1. The plot of T/X, (where the 
subscript indicates acetamide) of the liquid-solid boundary curve is pre- 
sented in Fig. 1. In Fig. 2 the plot of AT/Kvm versus m is shown, where AT 
is the cryoscopic lowering, m the molality, v the sum of the number of 
cations and anions in the salt formula, and K the thermodynamic cryo- 
scopic constant of acetamide [l]. 

It was not possible to investigate the entire range of concentrations owing 
to the thermal stability of the amide, so therefore measurements were 
performed up to the mole fraction X1 = 0.8699. At this mole fraction the 

TABLE 1 

Liquid-solid equilibrium temperatures in the binary system CHJONH, -Sr(NO,), 

Xl T W) 

1.0000 353.3 
0.9977 352.4 
0.9905 351.0 
0.9878 350.8 
0.9847 350.7 
0.9805 349.7 
0.9755 349.0 
0.9654 347.3 
0.9554 345.7 
0.9349 341.9 
0.9184 336.1 
0.8998 331.1 
0.8893 327.7 
0.8887 326.6 
0.8799 321.4 
0.8699 319.2 
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Fig. 1. Liquid-solid equilibrium curve for the binary system CH,CONH,-Sr(NO,),. 
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Fig, 2. A plot of AT/Kvm versus m for the binary system CH,CONH,-Sr(NO,),. 
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Fig. 3. A plot of In q versus l/T for the mole fraction X, = 0.8745 (q in cP). 



TABLE 2 

Viscosity values (q) as a function of T for the mole fraction X, = 0.8745 

T WI 9 (CP) 
314.2 194.0 
316.7 162.2 
319.7 132.0 
322.7 110.8 
325.7 92.6 

TABLE 3 

Specific electrical conductivity (x) as a function of T for the mole fraction X, = 0.8745 

T(K) x (X lo4 Sz-’ cm-‘) 

314.3 8.7 
316.8 10.1 
319.3 11.5 
321.2 12.8 
323.8 14.6 

binary mixture shows limited supercooling when the mixture is stirred, 
which is enhanced without stirring, whereas the other mixtures do not show 
important supercooling phenomena. The value of AT/Kvm for the most 
dilute solutions were used to calculate the degree of dissociation: ca 0.51. 
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Fig. 4. A plot of In A versus l/T for the mole fraction X, = 0.8745, (A in Q2-’ cm2 eq-I). 
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Furthermore, the plot of AT/Kvm versus m suggests that the degree of 
dissociation increases with increasing m (that is decreasing T), even if 
Raoult’s law is not strictly valid for increasing m. The physical meaning of 
this trend has been discussed previously [3]. The experimental results of 
viscosity and specific electrical conductance are given in Tables 2 and 3, 
respectively. Figures 3 and 4 show Arrhenius plots, for the dependence of 
viscosity (77) on T and the equivalent conductivity (A) on T, respectively. 

As in preceding measurements [17], the slope of the Arrhenius plots must 
be regarded as a temperature coefficient rather than as a real activation 
energy (E,,,) owing to the numerous equilibria involved in this solution. 
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