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Figure 2. Equilibrium tle lines. Calculated results were obtained from
the extended UNIQUAC model.

rameters were used to calculate ternary VLE for the present
system without introducing any ternary parameters. Both
models gave the errors of the same order of magnitude in the
ternary predictions of VLE data as shown in Tabie IV.

Figure 2 shows the tle lines connecting the liquid and vapor
mole fractions in equiibrium, indicating that the system does not
involve a ternary azeotrope.

Glossary

ay UNIQUAC or extended UNIQUAC binary interaction
parameter related to 7,

P total pressure

P?® vapor pressure of pure component /

q molecular geometric area parameter for pure com-
ponent /

q' molecular Interaction area parameter for pure com-
ponent i

q" correction factor of interaction for pure component
i

r molecular volume parameter for pure component i

R gas constant

T absolute temperature

vt molar liquid volume of pure component /

X; liquid-phase mole fraction of component /

Y vapor-phase mole fraction of component /

Z lattice coordination number, here equal to 10

Greek Letters

¥, activity coefficient of component /

6, area fraction of component i

6, area fraction of component / in residual contribution
to the UNIQUAC activity coefficient

Ty UNIQUAC or extended UNIQUAC binary parameter

o fugacity coefficlent of component /

o2 fugaclity coefficient of pure component / at its satu-
ration pressure

&, segment fraction of component /
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Speclfic Conductivity of NaCI-AICl; and NaCI-AICl;-Al,S; Melts

Hans Aage Hjuler, Rolf W. Berg, Kim Zacharlassen, and Niels J. Bjerrum*
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The specific conductivity of the pure binary NaCI-AICl,
moiten salt system was measured in the temperature
range 175-400 °C and with the mole fraction of AICI,,

X aca,y ranging from 0.497 to 0.600. Sulfur, aluminum
metal, and sodium chioride were dissolved in the
NaCI-AICl; solvents at ca. 250 °C, forming polymeric
NaAISCl,. The specific conductivity of these melts was
measured In the range 0 < X,, ¢ < 0.08. All conductivity
data are given as a polynomial function of temperature

and composition.

Introduction

It has been shown (7) that aluminum metal and elemental
sulfur react in akali tetrachioroaluminate melts in the molar ratio
AlLS = 2:3, forming aluminum chlorosuifides. These melts are
colorless solutions, possibly containing solute ions like
[Al,S,_1Clan+2]"~ and [Al,S,_Clap+2-m]® " (n> 3 and m
> n). Such melts are of considerable interest as they are

formed during discharge of new galvanic cells based on the
Al/S couple and the NaAICl, electrolyte (2, 3).

The purpose of the present work was to determine analytical
expressions for the specific conductivity of NaCl-AICl; melts
with and without dissolved aluminum chiorosulfides. There are
no previous measurements of the conductivity of NaCl-AICl,
melts containing aluminum chlorosulfides.

Such information is essential in the optimization of the
above-mentioned molten salt batteries. Recently we have
published (4) the liquid denslties of the sodium tetrachloro-
aluminate melts containing aluminum chlorosulfides.

The conductivity of molten NaCl-AICl; has previously been
studied and a short review is given by Janz et al. (5).

For the molten compound NaAICl, (50 mol % AICl;) the
equation

k = -0.7966 + 2.7366 X 10°°T 1)
was derived (§) from data given by Yamaguti and Sisido (6) in

the temperature range between 460 and 545 K (187-272 °C).
Here, as In the following, the conductivity « has the units Q'
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cm~' and T is the absolute temperature.

Kryagova (7) measured the conductivity of a 50.3 mol %
AICI; melt as a function of temperature between 190 and 270
°C. Moss (8) studied the conductivity of acidic NaCi~AICl,
mixtures and concluded that the older data (6, 7) were of low
precision. Midorikawa (9) reported the following expressions
for the conductivity of a melt containing 52.3 mol % AICl,:

k = 0.408 + 2.35 X 107t - 170) 2)

or
log k = -499/T + 0.735

where tand T are the temperature in degrees Celsius and kelvin
in the range of 170-202 °C. Other constants were given for
more acidic compositions up to 70 mol % AICl,.

Howie and Macmillan (70) reported the equation for the
conductivity

k = (-0.1594 + 2.07 X 107%) - (-1.475 X 102 + 1.43 X
10~41)W + (-4.022 X 10™* + 5.48 X 10~%)W? (3)

where t is the temperature in degrees Celsius and W is the
weight percent of NaCl in the NaCl-AICi, melts. The formula
shouid be vaild in the range of 15-30 wt % NaCl (corre-
sponding to 50.6-71.3 mol % AICl,) between 155 and 195 °C.

Carpio et al. (77) measured the specific conductivity for
NaCI-AIC|, melts In the temperature range of 160-250 °C. The
conductivity for a melt contalning 49.75 mol % AICI, was 0.375
and 0.565 Q' cm™' at 174.4 and 251.0 °C, respectively, and
for a melt with 60.0 mol % AICl, the conductivity was 0.285
and 0.432 Q"' em™ at 178.8 and 249.2 °C, respectively.
Carplo et al. (77) also gave linear equations of the form « =
-b, + b,t, where « is the specific conductivity, b, and b, are
parameters, and ¢ is the temperature in degrees Celsius, but
one should be aware that the minus sign has been left out in
their equation 7.

For the NaAICl, compound at 700 °C a specific conductivity
of ca. 1.27 @' cm™ can be calculated from data given by
Matlasovsky (72).

As may be seen, there is no general expression for the
NaCI-AICl, melts covering a large range in temperature and
composition, although a number of works cover the very basic
(nearly pure NaCl) and the very acidic (nearly pure AICl;) com-
positions (13-16).

Experimental Section

The chemicals used were of the same quality as described
earfier (4). The Pyrex measuring cells (Figure 1) were of a type
similar to those used in previous work (77). Nine cells were
used, and for each cell the composition was changed several
times by subsequent additions of chemicals.

Cell constants (of the order of 300 cm~') were determined
in a thermostat at room temperature by using aqueous KCI
solutions made in accordance with Jones and Bradshaw (78).
The measurements were not corrected for the temperature
dependence of the cell constant since the error by ignoring this
was only approximately 0.1%. The materials that made up a
meit were weighed in a nitrogen-filled dry glovebox and the cells
were sealed under vacuum. Cells with aluminum and sulfur
(always having aluminum in excess) were preequilibrated in a
rocking furmace at ca. 250 °C for several days (unti completion
of reaction, characterized by the visible absence of elemental
sulfur).

Other experimental details (furnace, etc.) have been de-
scribed elsewhere (79). Temperature measurements were
done with a Pt-100} resistor to a precision better than 0.1 °C.
The conductivity was measured with a Wheatstone bridge (ac-
curacy 0.1%) as described previously (77).

| U
B J E L
Figure 1. Conductivity cell made of Pyrex glass: (A) conical joint, (B)

pressure equillbration tube, (C) cell compartment, (D) capillary tube,
and (E) vitreous carbon electrode.

Results and Discussion

NaC|-AICl;. The conductivity of pure soilvent NaCl-AICl,
melts was measured vs. composition and temperature as
shown in Table 1. It is seen that the conductivity decreases
with X, (addlition of AICi;) and increases with temperature,
which is to be expected. The composition range was limited
since the liquidus curve rises very rapidly with temperature for
X aicy, below ca. 0.50.

Due to the high volatility of aluminum chloride, the gas phase
over acidic melts contains various amounts of Al,Cl, such that
the actual formal mole fraction of AiCl; in the melt, X, is
slightly lower than the weight-based one. The question of
correcting X s, for the loss of AICI; to the gas phase was
investigated in all experiments by estimating the gas volume in
the cells and using (sometimes by extrapolation) the vapor
pressure data by Viola et al. (20) for determining the amount
of lost AICI;.

Only those experiments were considered as needing cor-
rection in which the uncorrected conductivity deviated more
than 0.1% from the conductivity, calculated from a preliminary
polynomial equation (see iater). According to this criterion, the
correction had to be applled only when the X ., error is on the
order of 0.02%, i.e., in the experiments 2-2, 2-3, 8-2, 8-3, and
8-4, as indicated in Table I.

The conductivity data from the Iiterature and our results are
compared in Table II. It is seen that Kryagova’s results (7)
without question are erroneous. The rest of the literature data
generally scatter up to approximately 10% and are in accord-
ance with our resutts on this level of precision. We are unable
to explain the deviations among the results of the different
experimentalists, but they may be due to impurities and inac-
curacles in the composition of the melts.

NaCl-AICI y~Al ,8 ;. Sulfur, NaCl, and excess of aluminum
metal were added to almost neutral NaCI-AICI; melts (i.e., X ac,,
= ca. 0.50) according to the reactions

2Al + 3S — AlS, (4)
Al,S; + NaAICl, + 2NaCl — 3NaAISCl, (5)

When equilibrated, these melts were usually clear and coloriess.
For high concentrations of polymerized (7) “NaAISCl,”, the
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Table I. Conductivity of NaCl-AlCl; Melts with the Initial (Weighed) Mole Fraction of AICl,, X, Given®

expt 1-1, X = expt 1-2, X = expt 2-1, X = expt 2-2, X = expt 2-3, X =
0.50000 0.51001 0.50029 0.52024° 0.55072%

t I3 t [3 t [3 t [3 t I3
174.45 0.443 174.69 0.423 174.01 0.439 174.47 0.396 174.66 0.341
199.97 0.515 200.27 0.491 199.13 0.508 199.56 0.461 199.58 0.397
225.18 0.583 225.73 0.558 224.03 0.575 224.66 0.524 224.79 0.452
249.90 0.647 250.52 0.619 249.31 0.641 249.92 0.584 250.08 0.506
274.72 0.707 275.36 0.678 274.66 0.704 275.08 0.641 275.42 0.557
300.44 0.766 300.70 0.735 299.63 0.761 300.03 0.695 300.28 0.604
325.30 0.819 325.61 0.788 324.93 0.816 325.21 0.746 325.35 0.651
350.94 0.870 351.17 0.838 349.97 0.867 349.97 0.795 350.43 0.694
376.75 0.917 375.37 0.884 375.03 0.914 400.00 0.887
400.71 0.959 401.42 0.928 400.32 0.957

expt 3-1, X = expt 4-1, X = expt 5-1, X = expt 6-1, X = expt 7-1, X =

0.49951 0.49725 0.49851 0.49851 0.49851

t [3 t [3 t K t K t K
174.50 0.438 174.29 0.435 174.26 0.435 172.40 0.442 174.85 0.439
199.35 0.508 198.91 0.503 199.26 0.505 197.05 0.512 199.09 0.508
224.55 0.577 224.55 0.569 224,52 0.573 224.63 0.586 224.39 0.578
249.75 0.643 249.31 0.634 249.48 0.638 250.34 0.652 249.65 0.643
275.00 0.703 274.72 0.696 274.69 0.701 275.41 0.714 274.71 0.706
299.69 0.761 300.08 0.750 299.58 0.759 300.06 0.771 299.98 0.765
326.18 0.819 325.95 0.810 324.65 0.814 325.28 0.817 324.94 0.820
350.29 0.868 349.40 0.858 349.54 0.865 350.33 0.878 349.96 0.872
375.32 0.915 374.22 0.905 374.63 0.913 375.35 0.926 374.78 0.919
399.62 0.959 399.85 0.951 399.71 0.957 401.08 0.970 399.95 0.964

176.90 0.511
expt 8-1, X = expt 8-2, X = expt 83, X = expt 8-4, X =
0.49851 0.53520° 0.57636" 0.60045°
t [3 t K t [3 t K

171.48 0.441 173.66 0.371 173.37 0.300 173.56 0.268

197.87 0.517 198.28 0.431 197.43 0.349 197.60 0.312

225.40 0.592 225.46 0.494 224.50 0.402 224.69 0.361

252.44 0.659 250.07 0.549 249.21 0.450 249.40 0.404

277.30 0.721 276.55 0.605 27441 0.496 274.57 0.446

302.26 0.778 301.47 0.652 299.42 0.540 299.75 0.487

327.46 0.832 326.98 0.702 325.14 0.580 325.42 0.525

352.76 0.883 349.22 0.743

376.76 0.929

402,91 0.974

9The temperature ¢ is in degrees Celsius, and « is the conductivity in Q! cm™. Expt refers to an experiment; e.g., expt 1-2 is cell 1 with
the second composition. ®Corrected for AlCl, lost to the gas phase.

Table II. Selected Literature Data on Conductivities of NaCl-AlICl; Melts in Comparison to the Results Obtained Here

% Olem™?
present work
Xaicl temp, °C ref 5 and 6 ref 7 ref 8 ref 9 ref 10° ref 11 obsd caled’
0.500 175 0.430° 0.407 0.377° 0.433 0.455
0.500 200 0.498¢ 0.436° 0.477 0.440° 0.515 0.520
0.500 250 0.635° 0.532° 0.617 0.564° 0.647 0.640
0.500 300 0.772° 0.757 0.689%¢ 0.766 0.754
0.500 400 1.046° 1.037 0.939%¢ 0.959 0.958
0.520 175 0.378¢ 0.420 0.369 0.396 0.397
0.520 200 0.262¢ 0.434¢ 0.479 0.431 0.461 0.460
0.520 250 0.378¢ 0.596° 0.556 0.584 0.582
0.520 300 0.714° 0.681 0.695 0.695
0.520 400 0.949° 0.931 0.887/ 0.899
0.600 175 0.263 0.255 0.280 0.268/% 0.2188
0.600 200 0.170" 0.306 0.296 0.322 0.3124 0.279!
0.600 250 0.300 0.378 0.437¢ 0.404/ 0.4056
0.600 300 0.460 0.541¢ 0.487/ 0.520

aCalculated values by interpolation or extrapolation. ®Xpc, = 0.503. “Xc1, = 0.498. 9 Xyc), = 0.518. ¢ X0, = 0.525. fCorrected for
AIC); evaporation. £173.6 °C. »Xyq), = 0.594. ©197.6 °C. /Model 2A.

viscoslty and surface tension increased significantly, judging
from visual observations when shaking the meits.

Addition of sufficient AICl; to meits containing “NaAISCl,”
gave a white precipitate, probably “AISCI” according to the
reaction

NaAISCl, + AICI; — NaAICI, + AISCI 6)

The formation of this precipitate limits the range of X, in
which useful experiments can be done and is the reason that
NaCl is needed in reaction 5.

The compositions of the sulfide-containing melts are shown
in Table 111 and are based on the mole fraction of the formal
“Al;S5" compound, X 5.5, since the identities of the compounds
formed actually are unknown. Also shown in Table III is the
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Table II1. Initial Mole Fractions, Calculated from the
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Weighing Data, for the Conductivity Measurements on
NaCl-AICl;-Al,S, Melts

expt no. Xaic X a8, solv ratio®
0-1 0.494 56 0.003 647 1.0001
0-2 0.48536 0.009 325 0.9973
0-3 0.476 09 0.015617 0.9979
0-4 0.46095 0.026 035 1.0000
0-5 0.45711 0.029 169 1.0041
0-6 0.41938 0.054 024 1.0023
4-2 0.49157 0.003858 0.9893
4-3 0.49022 0.006 590 1.0004
4- 0.484 53 0.010594 1.0018
4-5 0.47390 0.017 514 1.0007
5-2 0.45014 0.034 466 1.0089
5-3 0.40779 0.062 350 1.0077
5-4 0.41367 0.061732 1.0369
5-5 0.43555 0.059427 1.1511
6-2 0.43242 0.041117 0.9709
6-3 0.446 80 0.040075 1.0352
6-4 0.45525 0.039463 1.0747
6-5 0.46336 0.038875 1.1137
6-6 0.48366 0.037 405 1.2169
7-2 0.37875 0.079751 0.9893
7-3 0.39259 0.077975 1.0647

8 Molar ratio of remaining AICl, to remaining NaCl after a hy-
pothetical complete formation of “NaAlSCl,” according to reaction

5.

molar ratio of the remaining AICl; to the remaining NaCl after
a hypothetical complete formation of “NaAISCl,”. This ratio is

near 1.0, showing that all the melts might be considered as
“NaAISCl,"” dissolved in roughly equimolar NaCI-AICl, solvents
(exact condition: Xy, = 0.500 + '/,X aLs,)- No gas-phase
correction of X ., was made in Table III due to lack of vapor
pressure data over the melts considered here, but since the
evaporation loss of AICI; is estimated to be small, this is not
considered of importance. The measured specific conductivities
are given in Table IV. The conductivity decreases almost
linearly with increasing amounts of Al,S; and increases almost
linearly with temperature.

Polynomlials. A convenlent way to represent the experi-
mental data is to combine the results, obtained at different
temperatures and compositions, into an empirical equation
which fits the observations as closely as possible. General
polynomial expressions like

K=a + bt+ Ctz + dXAICIa + eXAc|=2 + fXAclga +
X p,s, + PX s (7)

where a-h are fitting parameters, were tried with success.

The fitting was done by using standard least-squares re-
gression methods (27), independently for the pure NaCl-AICl,
system, for the sulfide-contalning melts and for all our data. The
parameters for the most satisfactory analytical expressions
(models) are shown in Table V for these different groups of
data. By statistical analysis of the importance of the individual
parameters in the models, using the SAS procedure RSQUARE
CP (22), it was concluded that the terms with e, f, and h in eq

Table IV. Conductivity of NaCl-AlICl,-Al,S; Melts for the Compositions in Table III

expt 0-1 expt 0-2 expt 0-3 expt 0-4 expt 0-5 expt 0-6
t K t K t K t K t K t K
176.60 0.426 162.50 0.363 162.50 0.343 162.50 0.312 176.60 0.329 176.60 0.279
176.60 0.403 176.60 0.383 176.60 0.350
188.40 0.388
expt 4-2 expt 4-3 expt 4-4 expt 4-5 expt 5-2
t K t K t [3 t K t K
173.75 0.424 175.09 0.414 174.39 0.403 174.42 0.378 174.31 0.329
198.69 0.495 199.56 0.482 199.13 0.472 199.40 0.448 199.35 0.399
223.92 0.562 225.12 0.552 224.93 0.537 224.60 0.516 225.55 0.470
249.36 0.627 249.78 0.616 249.56 0.602 249.56 0.582 249.50 0.537
274.89 0.688 2175.42 0.678 274.97 0.665 274.66 0.645 274.72 0.603
299.55 0.746 300.28 0.736 300.03 0.724 299.55 0.705 299.89 0.665
325.50 0.803 326.03 0.793 325.95 0.781 324.65 0.762 324.76 0.724
350.26 0.856 350.57 0.844 350.54 0.833 349.49 0.814 349.66 0.778
375.78 0.899 375.32 0.892 375.37 0.882 374.60 0.861 374.68 0.831
401.10 0.944 400.76 0.937 400.76 0.929 399.68 0.907 399.80 0.880
expt 5-3 expt 5-4 expt 5-5 expt 6-2 expt 6-3
t K t K t [ t K t K
174.47 0.249 174.69 0.249 174.79 0.268 173.12 0.307 175.82 0.327
199.37 0.315 199.31 0.315 199.39 0.333 197.22 0.373 200.48 0.395
221.86 0.375 221.73 0.388 224.58 0.401 224.25 0.447 227.92 0.473
249.67 0.451 249.65 0.453 249.79 0.467 249.02 0.513 253.52 0.542
274.86 0.519 274.88 0.519 274.88 0.532 274.21 0.578 278.48 0.608
299.69 0.581 299.87 0.583 299.87 0.596 299.33 0.640 302.79 0.669
324.93 0.644 324.91 0.643 32491 0.662 325.08 0.702 325.34 0.729
349.86 0.702 349.93 0.702 349.91 0.714 349.13 0.757 353.45 0.785
374.74 0.757 374.86 0.757 374.83 0.763 373.86 0.809 378.37 0.838
399.94 0.808 399.95 0.809 399.90 0.820 400.16 0.863 403.58 0.886
expt 6-4 expt 6-5 expt 6-6 expt 7-2 expt 7-3
t K t K t [ t K t K
174.71 0.322 174.69 0.326 174.66 0.335 173.39 0.199 173.26 0.207
198.96 0.390 198.90 0.394 199.12 0.407 197.22 0.260 197.92 0.268
226.14 0.465 226.14 0.469 226.20 0.480 222.33 0.326 225.15 0.340
250.95 0.532 250.98 0.536 250.87 0.544 247.05 0.391 249.76 0.406
276.16 0.597 276.13 0.602 277.33 0.610 272.32 0.457 276.13 0.475
301.38 0.660 301.33 0.665 301.78 0.674 297.45 0.521 300.57 0.536
326.98 0.726 326.98 0.725 326.19 0.730 322.56 0.584 326.47 0.609
351.13 0.782 349.68 0.776 352.73 0.788 347.59 0.645 351.90 0.670
375.78 0.836 374.43 0.829 376.82 0.833 372.53 0.700 375.55 0.731
402.07 0.886 399.43 0.879 403.17 0.879 397.78 0.756 402.07 0.783
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Table V. Coefficients for Empirical Polynomials for the Specific Conductivity of NaCl-AICl,-AlL, S, Melts
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Xaict

3

Figure 2, Conductivity of NaCI-AICl; melts. The Xt positions of the
experimental observations are indicated on the surface calculated from
the polynomial expression of x (model 2A).

0.08

X
AlyS 3

. Conductivity of NaCl-AICl;—Al,S3 melts, with Xy, ~ 0.5000

1/,X . The X,t positions of the experimental observations are

indicat: on the surface calculated from the polynomial expression of

x (model 5A). The conductivity further depends slightly on X 5, (as

given by, e.g., model 4A) because X, is only made approxlmately
equal to 0.5000 - %/,X 5.

7 were of no significance; the rest of the terms were significant,
and of these the first-order temperature term is dominating.
Two of the good models are visualized in Figures 2 and 3. It
should be noted that the fact that X, Is only made approxi-
mately equal to 0.5000 + '/,X,, . means that the conductivity
in principle depends also on X ,,, and hence the three-di-
mensional picture in Figure 3 is not completely sufficlent. The
effect, however, is small.

As can be seen from Table V, the uncertainty in the a pa-
rameter is smaller when the temperature and mole fraction
dependences are based on 175 °C and 0.5000 than when
developed from the usual 0 °C and 0.0000. This is, of course,
due to the inherent uncertainty in the regression line siope in
conjunction with the distance to the reference point. A com-
parison of model 2A with the Iiterature results (Table 1I) shows
acceptable agreement.

The best model for all data and for the sulfide-containing
measurements is our model 4A, while the best model for the
conductivity of pure NaCl-AICl; melts is model 2A.

Reglstry No. NaCl, 7647-14-5; AIC|;, 7446-70-0; Al,S;, 1302-81-4.
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Transport Properties of Lithium Nitrate and Caicium Nitrate Binary

Soiutions in Molten Acetamide

Glanfrancesco Berchiesl,® Glovannl VRitall, and Antonio Amico
Dipartimento di Scienze Chimiche, Université degli Studi, 62032 Camerino, Italy

Viscosity and electrical conductivity were measured for
eutectic binary mixtures of LINO;~ and
Ca(NO,),—~CH,CONH, In the range of 200-329 K. The
complex behavior of these solutlons Is discussed as

aggregation phenomena of solvated lons.

Introduction

Some experimental evidence exists for the complexity of
electrolytic solutions in moltén acetamide. Cryoscopic mea-
surements (7-3) showed that solute—solvent interactions be-
come very important with decreasing temperature (i.e., with
increasing electrolyte concentration). Around the eutectic
concentration (when the electrolyte is an alkali metal salt of
strong acids) the mixture supercools and in some cases (sodium
salt) the crystallization does not occur at all even if the mixture
is stired and crystalline nuclei are added. These supercooled
liquids exhibit viscoelastic behavior (4) and high ultrasonic
losses (5, 6) in the megahertz region that can be related to
aggregation phenomena of solvated ions. In this note we
present the results of measurements of viscosity and electrical
conductivity performed on LINO;— and Ca(NO;),—~CH;CONH,
binary mixtures.

Experimental Section

Conductivly. The electrical conductivity was measured with
a H. Tinsley and Co. Lid. electrolytic bridge and a Phylips con-
ductivity cell, checked by means of potassium chioride solutions.
The cell constant was calculated by using the mean values of
specific conductivity of KCI solutions given by Kohlrausch and
Jones (7).

Viscoslly. The viscosity coefficient was measured by means
of a Hoeppler viscosimeter previously described (8), using the
ball which gives a falling time in the range suggested by the
manufacturer. The density was measured with a conventional
pycnometric method with a Lauda ultrathermostat (£0.05 K).
The chemicals employed are Fluka CH;CONH, and Carlo Erba

Table I. Viscosity Values (n) as a Function of T

Ty K LD cP T; K n CP
LiNOs (1)‘CH300NH2 (2), Xq9 = 0.7960
289.5 656.2 297.7 303.7
291.9 498.2 300.6 279.8
293.8 385.4 304.1 184.1
Ca(NOy), (1)-CH,CONH, (2), x, = 0.8760
314.3 191.8 323.3 101.2
317.3 145.8 326.8 84.0

320.8 117.8

Table II. Specific Electrical Conductivity (x) as a
Functionof T

T, K 10%x, @1 em™! T, K 10%x, @' em™!
LiNO; (1)-CH,CONH; (2), z, = 0.7960

289.6 4.45 296.3 7.36
291.7 5.25 299.5 9.14
294.0 6.25 302.4 11.08

Ca(N03)2 (1)"CHQCONH2 (2), X9 = 0.8760
313.8 9.42 323.5 15.58
316.5 10.80 326.8 18.00
319.6 12.86

RPE LiNO; and Ca(NO;),. The salts were dried under dynamic
vacuum at 180 °C. Acetamide was purified by sublimation and
dried under dynamic vacuum at room temperature.

Results and Discussion

The experimental results of viscosity are given in Table I and
shown in Figure 1 as an Arrhenius plot. Specific electrical
conductivity is given in Table II. In Figure 2 the trend of
equivalent conductivity A vs. temperature is shown as an Ar-
rhenius plot.

From these results, the following observations may be made:
(1) The Ca?* solutions have larger equivalent conductivities than
the corresponding Lit solutions. (2) The slope In the plot of In
A vs. 1/Tis higher for Ca?* solutions. (3) Viscoslty is higher
for Ca?* solutions. (4) The slope in a plot of in 5 vs. 1/T is
higher for Li* solutions.
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