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Abstract

Molar excess volumes and molar excess enthalpies of butyl acBtati#h( cyclohexane or benzene or tolueneoerm- or p-xylene )
binary mixtures have been measured dilatometrically and calorimetrically over the entire composition range at 308.15 K. The observed dat:
have also been analyzed in terms of graph theoretical approach. The analSidaih by graph theoretical approach suggests that butyl
acetate in pure state exists as associated entityiarjil hixtures are characterized by the presence-§f (nolecular entity. It has further
been observed thaf andHE values calculated by this approach agree well with the corresponding experimental values. The presence of
molecular entity is further confirmed by IR study of+j) mixture.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction alkyl esters to give the positive value of excess thermody-
namic functions like excess molar volumé&,, excess molar
A number of experimental as well as theoretical stud- enthalpyHE, and excess molar Gibb’s free enerG¥, [4,5].
ies on thermodynamic properties for alkyl ester with However, these values become very less and even nega-
alkanes [1-9], aromatic hydrocarbong8-17], alcohols tive in the mixtures of alkyl esters + aromatic hydrocarbons
[18,19], chloroalkang20] and acetonitril§¢16,21]have been [10,11,14,15] Specific interactions of dipole—induce dipole
reported in literature. Among them, systemic data for alkyl type are postulated to account for such behapidr15]
ester + aromatic polar solvent are relatively rft@®—17] Moreover, it has been revealg®P—-26]that that graph the-
Alkyl esters are characterized by dipole—dipole interac- oretical approach, based on molecular connectivity parameter
tions in the pure statfl-3]. The degree and strength of [27] of third degree, could be of great use not only in eval-
dipole—dipole interactions decreases with the increasing sizeuating theirVE andHE but also in understanding the nature
of alkyl group in the esters. The additions of inert solvents of molecular interactions between the components of binary
like alkane generally break the orientation order of pure mixtures. These considerations prompted us to carry out a
systemic study on the thermodynamic properties of alkyl
* Corresponding author. Tel.: +82 2 364 1807. esters with aromatic hydrocarbons. In first paper of this
E-mail addresssanjeevmakin@yahoo.co.in (S. Maken). series, we report the measurgl and HE data for butyl
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Table 1 0.8
Densities o, and refractive indices)p, of the pure components at 308.15 K 07k
Substance p (kgm=3) np 06 [
This work Literature This work Literature 0.5
(o]
Butyl acetate  865.45 8654 1.3908 1.3919 g 04r °
Cyclohexane 764.43 76426 1.4205 1.4201 ”E 03
Benzene 862.93 862.95  1.4921 1.4917H g o2l &
Toluene 852.80 852.85 1.4885 1.48870 -;; wi [
o-Xylene 867.41 867.38 1.5031 1.50295 L
mXylene 851.53 851.87 1.4946 1.4946%" 0
p-Xylene 847.91 847.87 1.4879 1.4884 01 N o s T
I A

a Ref.[21]. 02 i R i A

b Ref.[31]. 03} s ; st

¢ Ref.[32]. 04 . , ; : i ; : ; y

d Ref.[33]. 0 01 02 03 04 05 06 07 08 09 1

€ Ref.[28]. Mole fraction (x;)

f At 298.15K.

acetate + cyclohexane or benzene or toluene-om- or p-
xylene at 308.15 K and their interpretation in terms of graph
theoretical approach.

2. Experimental

Butyl acetate (BA) (Merck) was dried over anhydrous
magnesium sulphate and then fractionally disti[t28]. The
middle fraction of distilled BA was then dried over type
0.3 nm molecular sieves (Merck) in an amber colored bottle

Fig. 1. Excess volume¥E) for butyl acetateif + benzenejj (¢) or toluene
(O) or o-xylene 1) or mxylene @) or p-xylene (&) or cyclohexane()
at 308.15K as a function of mole fraction of butyl aceta¢g. (The curves
represent the values calculated from Eq.

wherex; is the mole fraction of BA anX, (n=0-3) are
adjustable parameters. These parameters were evaluated by
method of least squares and are given along with standard
deviationsg(X), in Table 4 TheVE values for BA + benzene

at 308.15K have been reported by Osyad]. Our experi-
mental curve for BA + benzene system is in agreement with
that reported by him\VE values ofo-, m- or p-xylene systems

at 303.15 K have also been reported by Ramachandran et al.

for several days before use. Cyclohexane, benzene, toluen ;
Y y T15]. Our experimental values for these systems are lower

and xylenes (Merck) were purified with standard procedure
[28,29] The purities of the purified samples were checked by

measuring their densities and refractive indices at 308.15K

as described earligB0] and these compared well with the
literature value$21,28,31-33hs shown iffable 1
Molar excess volumea/E, for the binary mixtures have

been measured dilatometrically at 308.15K in the manner

described elsewhefd4]. The temperature of the thermostat
was controlled withint0.01 K. The uncertainties in the mea-
suredVE values aret0.5%.

Molar excess enthalpieblF) were determined with a heat
flux calorimeter (model C-80, Setaram, France) at 308.15K
as described elsewhef85]. The uncertainties in the mea-
suredHE values are about0.1 J mot L.

3. Results and discussion

The VE and HE for BA+cyclohexane or benzene or
toluene oro-, m-, p-xylene as a function of mole fraction,
X, at 308.15K are reported ifables 2 and &nd shown in
Figs. 1 and 2The results were fitted to the Redlick-Kister
equation

3
X5(X = VorH) = x(1-x)>_X,(1—2x)"
n=0

@)

than their values at each mole fraction because reported val-
ues are at lower temperature. However, the general shape of
the curves is same. We are unaware of any previously pub-
lishedHE data for the present systems at 308.15 K with which
to compare our results. THéF values for all the binary sys-
tems are negative over the entire composition range except
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Fig. 2. Excess enthalpied, of butyl acetateif + benzenejj (a), toluene
(O), o-xylene @), mxylene @), p-xylene @) or cyclohexane (0) at
308.15K as a function of mole fraction of butyl acetatg.(The curves

represent the values calculated from Eq.



Download English Version:

https://daneshyari.com/en/article/10270772

Download Persian Version:

https://daneshyari.com/article/10270772

Daneshyari.com


https://daneshyari.com/en/article/10270772
https://daneshyari.com/article/10270772
https://daneshyari.com

