This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

VOLIME L% WUMBIE 3 U0 HEN: B LR Physics and Chemistry Of Liquids
P hySiCS and Publication details, including instructions for authors and subscription information:
Chemistry of Liquids http://www.informaworld.com/smpp/title~content=t713646857

AN INTERNATIONAL JOUARNAL

Excess Volumes of Methylcyclohexane with Ketones and Esters at 303.15 K
P. Rajasekhar®; K. S. Reddy®
2 Department of Chemistry, S. V. University, Tirupati, Andhra Pradesh, India

- Norman H. March

’ - EmeriLas Protesios, Owfond Unbeersite UK
M,

Gluseppe 6.
{Co-Erfier] Uriversits o Catania, (starcs, Jlsly

To cite this Article Rajasekhar, P. and Reddy, K. S.(1987) 'Excess Volumes of Methylcyclohexane with Ketones and Esters
at 303.15 K', Physics and Chemistry of Liquids, 17: 3, 195 — 200

To link to this Article: DOI: 10.1080/00319108708078556
URL: http://dx.doi.org/10.1080/00319108708078556

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713646857
http://dx.doi.org/10.1080/00319108708078556
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08:39 28 January 2011

Downl oaded At:

Phys. Chem. Lig., 1987, Vol. 17, pp. 195-200
Photocopying permitted by license only

© 1987 Gordon and Breach Science Publishers Inc.
Printed in the United Kingdom

Excess Volumes of
Methylcyclohexane with Ketones
and Esters at 303.15K

P. RAJASEKHAR and K. S. REDDY
Department of Chemistry, S. V. University, Tirupati-517 502, Andhra Pradesh, India

( Recieved 10 April 1987)

Excess volumes for the binary liquid mixtures of methylcyclohexane with methylethylke-
tone, methylisobutylketone, cyclohexanone, ethylacetate, n-propylacetate and n-buty-
lacetate have been measured at 303.15 K. Excess volumes are positive over the entire
range of mole fraction in all systems except the system containing cyclohexanone. In this
system, excess volumes change sign from negative to positive with increase in the
concentration of methylcyclohexane. The results have been discussed in terms of the
influence of chain length and loss of dipolar association in the polar components.

KEY WORDS: Chain length, dipolar association, binary mixtures.

1 INTRODUCTION

As a part of our study on the measurement of excess thermodynamic
properties of binary liquid mixtures'-? we have reported here the excess
volumes of methylcyclohexane with methylethylketone methylisobutyl-
ketone, cyclohexanone, ethylacetate, n-propylacetate and n-butylace-
tate measured at 303.15 K. The influence of chain length of the esters
and the effect of molecular shape of the ketones on excess volumes have
been examined. Excess volume data for these systems are not available
in the literature and hence we could not compare our results.

2 EXPERIMENTAL

Excess volumes were determined using the batch dilatometer technique

described earlier®. The values were accurate to +0.003 cm?®-mole™ .
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Table 1 Boiling points and densities of the pure components.

Compound Boiling point/K Density/g cm ™3
Expt. Lit. Expt. Lit.

Methylcyclohexane 100.15 100.93 0.76125 0.7606*
Methylethylketone 79.20 79.50 0.79399 0.79452°
Methylisobutylketone 115.58 115.70 0.79660 0.7961°
Cyclohexanone 155.46 155.65 0.93732 0.93761*
Ethylacetate 77.30 77.11 0.88804 0.8885*
n-Propylacetate 101.55 101.54 0.87760 0.8773*
n-Butylacetate 126.18 126.11 0.87573 0.87636°

*at 303.15K.

®at 298.15K.

All the chemicals were analytical-grade commercial products. Methyl-
ethylketone(BDH), methylisobutylketone(BDH) were further purified
by the methods described earlier® #. Cyclohexanone(BDH) was dried
for one day over anhydrous sodium sulphate and fractionally distilled.
Ethylacetate(BDH) and n-propylacetate(Sisco) were dehydrated over
potassium carbonate for two days, filtered and fractionally distilled.
The middle fractions of the esters were redistilled with a fractionating
column over phosphorous pentoxide. n-Butylacetate (SD s) was kept
over anhydrous magnesium sulphate for one day and fractionally
distilled. Methylcyclohexane (SD s) was fractionally distilled over so-
dium wire and the middle fraction was collected. The purity of the
compounds was checked by comparing the densities and boiling points
with the literature values® ®. The boiling points were corrected to 1 atm.
pressure and the data for the pure components are given in Table 1
along with the literature values®:®.

3 RESULTS AND DISCUSSION

Excess volumes are given in Table 2 and also presented as a function of
mole fraction in Figure 1. The results may be expressed by an empirical
equation of the form

VE = x1X3[a0 + ay(x, — x3) + ay(x; — x2)2] "

The values of the parameters a,, ¢, and a, are obtained by the method
of least squares and are given in Table 3 along with the standard
deviation o(VE),
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Table 2 Mole fraction of methylcyclohexane,
x,, and excess volumes, V£, at 303.15 K.

VE AVE
ik cm? mol ! cm?® mol ™!
Methylcyclohexane + methylethylketone
0.1209 0.287 —0.005
0.2196 0474 0.007
0.3363 0.615 0.003
0.3763 0.655 0.008
0.4732 0.694 —0.007
0.5090 0.713 0.004
0.6430 0.677 —0.006
0.7870 0.526 —0.008
0.8339 0.460 0.007
Methylcyclohexane + methylisobutylketone
0.1549 0.223 —0.001
0.2561 0.341 0.003
0.3806 0.446 —0.003
0.4385 0.482 —0.003
0.5159 0.517 0.006
0.6332 0.501 0.005
0.7240 0.444 —0.008
0.8330 0.335 0.004
Methylcyclohexane + cyclohexanone
0.1311 —0.010 0.002
0.1861 —0.014 —0.003
0.3398 0.010 —0.001
0.3953 0.034 0.01
0.5019 0.045 —0.007
0.5936 0.082 0.005
0.7099 0.100 —0.009
0.8049 0.102 0.005
0.8748 0.080 0.000
Methylcyclohexane + ethylacetate
0.1573 0.487 —0.002
0.2298 0.652 0.002
0.3411 0.815 —0.008
0.4557 0.902 —0.009
0.5340 0.909 —0.01
0.6579 0.837 —0.006
0.7882 0.648 0.009

0.8771 0.435 0.015
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Table 2 (continued).

vE AVE

X, — ——
cm? mol ™! cm? mol ™!

Methylcyclohexane + propylacetate

0.1413 0.303 0.006
0.2612 0.496 —0.01

0.3778 0.634 —0.002
0.4354 0.673 0.006
0.4918 0.678 0.004
0.5840 0.632 —0.004
0.7009 0.520 0.008
0.8296 0.296 —0.004

Methylcyclohexane + butylacetate

0.1607 0.325 —0.01

0.2049 0.400 0.009
0.3079 0.488 0.005
0.4188 0.540 —0.004
04713 0.563 —0.001
0.6595 0.572 —0.007
0.8143 0.473 0.004
0.8467 0.420 0.001

AVE = VEexp) — VE(Eq. 1).

The results shown in figure and in the table reveal that the V'~ values
are positive in the systems methylcyclohexane with methylethylketone,
methylisobutylketone, ethylacetate, n-propylacetate and n-butyl-
acetate. In methylcyclohexane with cyclohexanone, VE values are
changing sign from negative to positive with increase in mole fraction of
methylcyclohexane. However, excess volumes in this system are small in
magnitude. The results may be attributed to the loss of dipolar
association of polar components in presence of methylcyclohexane.
Further, the decrease in V£ values with increase in chain length and size
of the polar components may be ascribed to the reduction in size
difference between unlike components. The small and negative values of
VE observed in the mixtures of methylcyclohexane with cyclohexanone,
may be explained as the effect of the molecular shapes of the unlike
components which are roughly similar in this system. In mixtures
containing esters the algebraic values of V£ at 0.5 mole fraction are in
the order:

ethylacetate > n-propylacetate > n-butylacetate
and the V¥ values in the systems containing ketones are in the sequence:

methylethylketone > methylisobutylketone > cyclohexanone.
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VE/ cm3 mot™!

-0-1 1 4

O - Ethylacetate
0 - Propyt acetate
® ~ Butylacetate
X ~ Methyl{ ethyl ketone

B - Methyl isobutyl ketone

4 - Cyclohexanone

X4

Figure 1 Mole fraction versus excess volumes at 3( 3.1S K.

Table 3 Least square parameters and the standarr deviation at

303.15K.
System a, a, a, a(VE)
cm® mol ™!

Methylethylketone 2.8323 0.3994 0.3788 0.007
Methylisobutylketone 2.0309 0.5320 0.0075 0.005
Cyclohexanone 0.2092 0.5602 0.1839 0.007
Ethylacetate 3.6847 0.1300 0.2026 0.010
Propylacetate 2.6904 0.2839 —0.8740 0.007
Butylacetate 2.2881 0.5277 12115 0.007
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A comparison of the two similar systems, methylcyclohexane +
ethylacetate and methylcyclohexane + methylethylketone, which differ
only in their functional groups, reveals that the expansion in volume
due to loss of dipolar association is relatively less in mixtures contain-
ing methylethylketone than in mixtures of ethylacetate.
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