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ApsTrRACT. --The divect measurement, by
means ol weight and density measurements,
uf the excess molar volume of mixing in
solulivns of oilruencithane and carbon tet-
rachloride at 357C, is deseribed. The data
confinin the quadratic nature of deviations
from ideality [or theee solulicns,

Gunter et ¢f. (1967} have reported
values of exeess molar volumes of
mixing of inary solutions of
CII,NO, and CC1, which woere de-
rived from measured dengitics as-
sumine that the molar volumes of
wixing of ideal solutions were addi-

tive.  Although the reported values
are econygistent in  funetional form

and magnilude with those reported
by Brown and Smith (19550, they
appear to be of lesser quality. The
purpose of this investigation is 1o
astertain if directly measured valuoes,
[rom a simple experiment, are of
better quality than derived values.

ExrerimuNTaL

Fisher Spectrograde nitromethane
and carbon tetrachloride were used
without further purification. Tem-
perature, specifie grayvity, and weight
measarements  were  made as de-
seribed in Gunter ef al. (19677, A
temperature of 353°C. was used in
this work., Two sets of pipeis, one

for CH.NO, and one for CC1,, each
coutaining a 25-ml, a 10ml, and a
Janl  pipet, were  ealibrated by
weight techniques.  OF the seven
physically indupendent permutatlions
that can be made by wmixing a pipet-
ful from each set, four were used
to make the sample solutions whose
welehts were determined  divectly.
The solution densitics wore meas-
ured direetly and the solution vol-
umes caleulated from these densities
and weiehts, The densities of the
pure components used in ealibration
were  laken from  Gunter of el
(19671, The excess molar volumes
of mixing were obtained by differ-
ences of the measured volumes.

Hemooreg aND DiscugsioN

All measured and ealewlated val-
nes are given 1o Table 1. The mole
fraction valucs for cach solution are
at least one maonitude more roliable
than those given by Gunier et al.
(1367). Tn ealewlations, the mole
fraclion was nsed, as reported, with
four slgnificant figures.

The measared solution densities
arc ecompared 19 values caleulated
rom the density-mole fraetion fune-
tion derived by Musulin (1971).
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Transactions Ttlinots Acadeny of Seience

TasLe 1.- Densities and Molar Volumes of Mixing of Nitrometbane-Carbon
Tetrachloride Solutions

‘ Calculatec Additive
| Molar Motar
Mole v Caleulated  Mbolar Volume 1 Volume of Volume of
Fraction Density Density® of Mixing Aixing® Mixing
(CH;zNO3) (g/ml) {g/ml) (ml/ rucle) (ml/mole) {1/ mole)
i |
0.4174 ‘ 1.43137 1.43479 . 2064 0.19%0 0.2404
0.0414 1.33347 | 1.33201 04.2088 0.1925 0.2465
0.8178 1.23861 1.23410 G.1078 0. 1159 0.1652
0. 8589 1.18368 1.13408 (0. 06250 0.07192 0.04940

a, Musulin {1%971)

The maximum differenee i 0.0045
e/ml ie 0.36%. Exceluding pure
experimental crror, two reasons may
be given for the variation. [IFirst,
Musulin derived the funetion using
lesser guality mole fraetion data,
e, o the (L8489 mole fraction CH.-
NO, solution of the present work
would have been reported as 0.500
mole fraction CH,NO; in the earlier
work. Second, the temperature vari-
ation (lnherent in the Musulin fune-
tion) which was allowable with lesser
quality mole fraction data becormey
8 controlling factor in the present
mvestlgation.  Nevertheless, It is
tlenr that the present densitles are
in good agreement with the carlicr
work,

The measured excess molar vol-
umes of mixing are compared to val-
tes calewlated from the exeess molar
volume of mixing-mole fraction
function derived by Musulin (1971)
and to valuey ealeulated assuming
additivity of molar volumes for ideal
solutions as was done hy Gunter ef
al. (1867, The measured wvalues
are in good agreement with those cal-
culated by the Musulin funetion.
The deviations were about .01 ml.

Asg before, these variations could be
attributed to mole fraction and tem-
perature wmcasurcments.  The in-
ereased magnitude of the variation
could he attributed to the fact that
excess molar volume of mixing is
a difference quantity. Comparison
to the values obtained from the ad-
ditivity assumption indicates that
values obtained by that assumption
are overstated in the middle of the
maole fraction range. The cxisience
of this error iutroduees another er-
ror in the funection derived by Musu-
linn and establishes the final reason
for the greater deviations from cal-
culated values with exeess molar
volumes of mixing compared to the
deviations with densitics,

Thege new, acenrate Ineasure-
ments confirm the guadratie Form
and the magnitude of the deviation
from ideality of solutions of CH,NO,
and CCl,. The weight techniques
presented in this work provide a
megningful way to obtain better
quality data than that obtained by
Gunter ef of. (1967 and is an ap-
propriate compromisze if the vapor
density equipment is not available.
Finally, the present results empha-






