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Thermodynamic Properties of Dimethylacetamide
+ Alkane Mixtures at 298.15 K
II. Excess Molar Isobaric Heat Capacity
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We have measured excess molar isobaric heat capacities for dimethylacetamide (DMAC: +

alkane mixtures at 298.15 K. The result indicates a W-shaped concentration dependence as

predicted from the result of extremely high endothermic excess enthalpies for these mixtures.

The W-shaped dependence arises from a positive non-randomness contribution in excess heat

capacity. DMAC molecules have large dipole moment and dipolar interaction acts between

them as the intermolecular interaction in the pure state. By mixing with hydrocarbon. this

interaction is broken and the more energy is required to weaken the dipolar interaction in the

solution state than in the pure state.
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Table 1 Physical Properties of materials at 298.15 K.

Material DMAC hexane heptane octane nonane cyclochexane PROH
o/(g+cm™) 0.93635 0.65485  0.67954  0.69860  0.71391 0.77388 0.79965
u/(m=s™) 1456.0 10777 cveeeeens 172.8  seveeens 1253.8 1205.9
£s/(TPa™1) 503.8 13150 e 1040.8 e 882.0 860.0
£p /(TPa™t) 639.1 1678.2  cerreeeee 1294.5  ceeeeeee 1129.3  weeeeeens
Co /(JeKtemol™!) 173.54 196.88  (224.73)  255.97 286.14 156.01 143.65
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Table 2 Excess isobaric heat capacities for DMAC (1)+alkane (2) mixtures

at 298.15 K.
. _ % ) %
JeKts mot™! JeK ™t mol™!

%1 DMAC + (1-x) hexane
0.01999 -0.097 0.79995 0.655
0. 07998 0.713 0.83996 0.121
0. 11997 1.795 0.87997 -0.195
0. 14996 2.804 0.91998 -0. 350
0.93998 -0.337
0.97999 -0.173

x; DMAC +(1-x1) heptane
0. 02000 0.134 0.80897 1.416
0. 04999 0. 697 0.83998 0.727
0. 07999 1.443 0.85998 0.367
0. 09998 1.969 0.89998 -0.072
0.11998 2.541 0. 93996 -0. 246
0.95996 -0.129
0.98000 -0.114

2y DMAC + (1-%;) octane

0. 02000 0.051 0.85998 0.993
0. 04000 0.280 0.86999 0. 707
0.07999 0.994 0.87999 0.516
0. 11999 1.929 0.89999 0.194
0.91999 -0.040
0.95999 -0.152

2y DMAC + (1-x1) nonane
0. 02000 0.074 0.839999 0.535
0. 05000 0.522 0.90999 0.318
0. 07999 1.224 0.92999 0.003
0.09999 1.728 0. 94000 -0.135
0. 11999 2.329 0.96000 -0.200
0.98000 -0.147

% DMAC + (1-xy) cvclohexane

0.02500 0.220 0. 44997 8. 905
0. 04999 0.729 0. 49996 8.225
0. 09999 1.950 0.54996 6.711
0. 14998 3.444 0.59996 4.693
0. 14998 3.422 0.64997 2.174
0.19998 5.119 0.69997 0.967
0.19998 5.116 0.74997 0.139
0. 24997 7.557 0. 79998 -0.293
0. 24997 7.542 0. 84998 -0.572
0. 29996 8.923 0.89999 -0.606
0. 29996 8.847 0. 94999 -0. 405
0. 34996 8 811 0.87500 -0.196
0. 34996 8.768

0. 39996 9.032

0. 39996 8.988
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Table 3 Coefficients of the equation (7) and deviation s for the DMAC+ alkane mixtures at
298.15 K.
Mixture A Az As Ag As Ag s
x; DMAC +
(1-#;) hexane 30.4(0.4) 31.7(0.6) -39.5(0.8) =32.9(1.1)  «veveres ereeenns 0.02
(1-%;) heptane 43.8(3.4) 27.7(1.7) =69 (11) -20.8(2.7) 26(8.6)  «+oveevee 0.05
(1-#;) octane 35.6(1.5) 12.2(1.9) ~41.32.4) - 6.0(2.9) +--evveer eereeens 0.16
(1-#%1) nonane 45.4(1.4) 9.5(1.6) -51.4(2.0) = 1.7(2.3)  wreveeeer eeeeenees 0.03
(1-x1) cyclohexane 33.1(0.5) 65.3(2.4) -62 (4.1) -125(12) 33(6.5) 75(14) 0.2
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Fig. 1 Excess molar heat capacities for DMAC *1

{(D)+CrHans2(2) mixtures at 298.15 K. &, n=
6. :n=7 . n=8, A ;n=9 Curves were
calculated from Eq.0Dwith the coefficients in
Table 3.
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Fig. 2 Excess molar heat capacities for the
DMAC+cyclohexane mixture at 298.15 K.
(>, Experimental result. Solid curves were
calculated from Eq.0lwith the coefficients in
Table 3 and dashed curve was calculated
from Eq.(3using the least squares method.
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Fig. 3 Excess molar heat capacities for D'\/IAC
(114 CnHan-2(2) mixtures at 298.15 K. O n=
6,2 n=7,_" . n=8, A n=9 Curves were
calculated from Eq.(13using the least squares

method.
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