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Densities and Surface Tensions of Propyl Acetateé- Xylenes or + Ethylbenzene
from (298.15 to 308.15) K

Jianhong Deng!* Haifeng Tan,! Yangyi Yang,*' Shaobo Zaif Gangfeng Ouyang! and Zhonggi Huang’

School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, China, and Administration of
Work Safety of Yantian District, Shenzhen 518081, China

Densities and surface tensions for binary systems of (propyl acetatexylene + m-xylene + p-xylene, +
ethylbenzene) were measured under normal atmospheric pressure over the entire mole fraction range from (298.15
to 308.15) K. The excess molar volumés and surface tension deviatiods for the above systems were calculated

and fitted to the RedlichKister polynomial equation. TheE for the systems of (propyl acetate mxylene,+
ethylbenzene) are nearly zero, but for the systems of (propyl acetatgylene,+ p-xylene) are negative. The

oo values are negative for all of the four systems. Meof the four systems hardly change with increasing
temperature, but their absolute valuesdof decrease with increasing temperature.

Introduction Table 1. Physical Properties of the Pure Components
The molecular interaction properties of liquids and liquids T plg-om™ o/mN-m~*
mixtures are important in the mass and heat transfer of interface ~ substance K exptl lit. exptl lit.
such as liquietliquid extraction, gas absorption, distillation, and  o-xylene 20815 0.87505 0.87501 29.89 29.786
condensation. There are some experimental methods for un- 303.15 0.87083 0.87086 29.24 29.2%
derstanding and interpreting the nature of interactions between 308.15  0.86662 0.86738 2857 2866
molecules in liquid, the measurements of density and surface ™Y'ene 298.15  0.85980 Og.;zgc?z 2847 2847
tension are of simplicity and precision. In the course of 303.15 085551 085551 27.93 27.9%
separation of mixed xylene and trimethylbenzene, we had 308.15 0.85119 0.85140 27.37 27.3B
measured excess functions of some solvehtdrimethyl- p-xylene 208.15 0.85692 0.85672 28.08  28.0%
benzené.Herein, excess molar volum¥$ and surface tensions 30315 085258 085235 27.47 27.4F
308.15 0.84826 0.84791 27.13  26.9%
do for (propyl acetatet o-xylene,+ m-xylene,+ p-xylene,+ ethylbenzene ~ 298.15  0.86225 0.86244 28.79  28.7%
ethylbenzene) from (298.15 to 308.15) K are determined. The 303.15 0.85788 0.85780 28.29 28.288
results obtained are discussed from the viewpoint of the 308.15 0.85343 0.85415 27.85 27.65

propyl acetate  298.15  0.88254  0.88201 23.91  23.8¢°
303.15 0.87699 0.87712 23.46 23.2%8
308.15 0.87135 0.8718 2279 22.68

molecular interactions between different components.

Experimental Section

measurements of density were performed for all the mixtures
and pure components. The uncertainty of reported densities is
estimated to be 0.00005@n 2. The surface tensions of the
pure liquids and their mixtures were determined by the pendant
grop method, using a Dataphysics OCA20 contact angle and
surface tension measuring instruméfthe uncertainty of the
surface tension measured is abeau0.05 mNm=1 (atT = +

0.1 K). The densities and surface tensions of the pure com-
pounds are given in Table 1 and compared with the literature
Halues. It can be seen that the measured results agree well with
literature values.

Propyl acetate (Acros Organioysxylene (Guangzhou Chem.,
China), mxylene (Alfa Aesar)p-xylene (Guangzhou Chem.,
China), and ethylbenzene (Guangzhou Chem., China) are
commercially available or purified by distillation. All the
chemicals were stored over molecular sieve before use. The mas
fractions determined by PE auto system XL gas chromatograph
were as follows: propyl acetate (99.5 %),0-xylene = 99.6
%), mxylene ¢ 99.3 %), p-xylene ¢ 99.7 %), and ethyl-
benzene ¥ 99.7 %). The mole fraction of each mixture was
obtained by measuring the masses of the components using a
Ohaus E12140 balance; the uncertainty of the mole fraction is
estimatg_d to be less th_aﬂ _0.0001. o Results and Discussion

Densities of the pure liquids and their mixtures were measured

with an Anton Paar DMA 4500 vibrating tube densimeter whose ~ EXC€SS molar volumes were determined from the density data:

thermostati th wi ntrolled to within0.01 K. Triplicat
ermostatic bath was controlled to 0.0 plicate VE_Xl'M1+X2'M2 M, M, W
=0 2 X
* Corresponding author. E-mail: cesyyy@mail.sysu.edu.cn. p P1 P2
TSun Yat-sen University. ] )
* Administration of Work Safety of Yantian District. where M; is the molar mass of componentp and p; are the
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Table 2. Experimental Densitiesp and Excess Molar VolumesV &

P VE P VE P VE P VE
X gem3  cmP-mol™t X gem3  cmP-mol™t X gem3  cmP-mol™t X gecm3  cmP-mol™t
T=298.15K
CHsCOOCHCH,CHs (X) + 0-CeHa(CHa)2 (1 — X)
0 0.87505 0 0.2996 0.87783 —0.083 0.6004 0.88018 —0.096 0.9000 0.88203  —0.036
0.0998 0.87604 —0.038 0.4002 0.87867  —0.099 0.7002 0.88085 —0.084 1 0.88254 0
0.1995 0.87696 —0.065 0.5001 0.87945 —0.100 0.7999 0.88146  —0.063
CH3COOCHCH,CH3 (X) + I'T}-CGH4(CH3)2 (1 — X)
0 0.85980 0 0.2986 0.86633 —0.006 0.6004 0.87306 0.005 0.9007 0.88011 0.005
0.0997 0.86198 —0.006 0.4002 0.86857  —0.003 0.6984 0.87531 0.008 1 0.88254 0
0.1999 0.86417 —0.008 0.4986 0.87076 0.001 0.8004 0.87770 0.008
CH3COOC|'ECH2CH3 (X) + p—C5H4(CH3)2 (1 - X)
0 0.85692 0 0.2981 0.86480 —0.085 0.6002 0.87251  —0.087 0.8999 0.88005 —0.031
0.1000 0.85960 —0.039 0.3986 0.86738 —0.092 0.6991 0.87500 —0.073 1 0.88254 0
0.1995 0.86222 —0.066 0.4993 0.86995 —0.093 0.7993 0.87752  —0.054
CH3COOC|‘bCH2CH3 (X) + C6H5CH2CH3 (1 - X)
0 0.86225 0 0.3002 0.86816 —0.011 0.6002 0.87414 —0.002 0.9007 0.88038 0.004
0.1005 0.86423 —0.007 0.4005 0.87014  —0.009 0.6997 0.87617 0.001 1 0.88254 0
0.1994 0.86618 —0.011 0.5000 0.87212  —0.005 0.7998 0.87824 0.004
T=303.15K
CH3COOCHCH,CHs (x) + 0-CeHa(CHa)2 (1 — X)
0 0.87083 0 0.2992 0.87322 —0.083 0.6002 0.87517  —0.096 0.9020 0.87663  —0.036
0.1000 0.87168 —0.036 0.3998 0.87393 —0.097 0.6994 0.87570 —0.084 1 0.87699 0
0.1997 0.87248 —0.064 0.4993 0.87457  —0.100 0.8002 0.87619 —0.064
CH3COOCHCH,CHjz (X) + m-CgHa(CHz)2 (1 — X)
0 0.85551 0 0.2990 0.86169 —0.006 0.5994 0.86802 0.005 0.8992 0.87466 0.005
0.0999 0.85757 —0.005 0.4003 0.86380 —0.002 0.6998 0.87019 0.008 1 0.87699 0
0.1989 0.85962 —0.007 0.5000 0.86590 0.001 0.8006 0.87242 0.009
CH3COOCHCH,CH3 (X) + p-C6H4(CH3)2 (1 — X)
0 0.85258 0 0.2992 0.86013 —0.083 0.5998 0.86744  —0.085 0.8997 0.87463  —0.032
0.0994 0.85513 —0.039 0.3991 0.86258  —0.091 0.6999 0.86984 —0.072 1 0.87699 0
0.1992 0.85764 —0.065 0.5009 0.86505 —0.091 0.8009 0.87226  —0.054
CH3COOCHzCH2CH3 (X) + CeHsCHzCHQ, (1 - X)
0 0.85788 0 0.2995 0.86345 —0.012 0.5995 0.86908 —0.003 0.9007 0.87496 0.004
0.1001 0.85975 —0.009 0.4000 0.86532 —0.010 0.6999 0.87100 0.001 1 0.87699 0
0.1995 0.86159 —0.011 0.5004 0.86720 —0.007 0.8005 0.87296 0.004
T=308.15K
CH3COOC|‘ECH2CH3 (X) + 0-C6H4(CH3)2 (1 - X)
0 0.86662 0 0.3001 0.86859 —0.083 0.6008 0.87011  —0.096 0.9000 0.87112 —0.035
0.0999 0.86733 —0.036 0.3989 0.86915 —0.096 0.6998 0.87050 —0.084 1 0.87135 0
0.1999 0.86799 —0.064 0.5002 0.86966  —0.100 0.8007 0.87084 —0.063
CHsCOOCHCH,CHs (X) + m-CsHa(CHa)2 (1 — X)
0 0.85119 0 0.2998 0.85701 —0.005 0.6004 0.86295 0.006 0.9013 0.86920 0.006
0.0998 0.85312 —0.004 0.3993 0.85896  —0.003 0.6999 0.86497 0.009 1 0.87135 0
0.2000 0.85507 —0.006 0.5006 0.86096 0.001 0.7988 0.86702 0.009
CH3;COOCHCHCHs (X) + p-C6H4(CH3)2 (1 - X)
0 0.84826 0 0.2992 0.85543 —0.083 0.6000 0.86235 —0.084 0.9002 0.86914  —0.032
0.1001 0.85070 —0.038 0.4001 0.85777  —0.090 0.6996 0.86461 —0.072 1 0.87135 0
0.1999 0.85309 —0.065 0.4996 0.86006  —0.090 0.8003 0.86688  —0.053
CH3COOCHCH,CHs (X) + CeHsCHoCH3 (1 — X)
0 0.85343 0 0.2999 0.85867 —0.012 0.5999 0.86395 —0.004 0.9003 0.86944 0.001
0.1000 0.85519 —0.009 0.3997 0.86041  —0.010 0.7001 0.86574 0.001 1 0.87135 0
0.2000 0.85693 —0.012 0.5003 0.86218  —0.007 0.8007 0.86758 0.003

The surface tensions and surface tension deviatiorss

for four binary mixtures (propyl acetate o-xylene,+ m-xylene,

+ pxylene, + ethylbenzene) at (298.15, 303.15, and
308.15) K are listed in Table 4. The variationsdaf with the
mole fraction for the four systems at= 298.15 K are presented
in Figure 3. Figure 4 shows the plot 66 against temperature
for the four systems at equimolar composition.

densities of the mixture and componeénandx; is the molar
fraction of component. Experimental excess molar volumes
VE for four binary mixtures (propyl acetat¢ o-xylene, +
m-xylene,+ p-xylene,+ ethylbenzene) at (298.15, 303.15, and
308.15) K are listed in Table 2. The variations\6f with the
mole fraction for these four binary systemsTat= 298.15 K
are presented in Figure 1. Figure 2 shows the plat'oagainst
temperature for the four systems at equimolar composition.

The experimental results were fitted by the method of least-
squares with all points weighted equally to the smoothing
equationt

The surface tension deviatiods are defined by

00 =0 — X0, — X0, (2)
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Table 3. Least-Squares CoefficientsA|), Associated Errors Saj), and Standard Deviations Sy &) for Excess Molar Volumes at 298.15 K from
Equation 3

CHsCOOCHCH,CHs Ao So Au S A Se As S Ay S Sye

x) + cmemol~t cm®mol~t cm®mol~* cmPmol~t cm®mol~! cm®mol-! cm*mol~! cm*mol-! cm*mol~* cmimol~t cmi-molt
0-CeHa(CHs)2 (1 — %) —0.402 0.002 0.009 0.006 0.001
m-CsHa(CHg)2 (1 — X) 0.0051 0.0008 0.082 0.002 —0.014 0.003 0.002
p-CeHa(CHz)2 (L — %)  —0.372 0.001 0.063 0.003 —0.019 0.007 0.001
CeHs CH.CHz (1 —x)  —0.0216 0.0008 0.072 0.003 —0.020 0.009 0.010 0.007 0.04 0.02 0.005

Table 4. Surface Tensiongr and Surface Tension Deviations)e

g oo a do o do o do
X mN-m~t  mN-m~! X mN-m~t  mN-m~! X mN-m~t  mN-m~! X mN-m™t  mN-m~!
T=298.15K
CH3COOCHCH,CHj3 (x) + 0-CsHa(CH3)2 (1 — X)
0 29.89 0 0.2996 27.47 —0.63 0.6004 25.71 —0.59 0.9000 24.25 —0.26
0.0998 28.94 —-0.35 0.4002 26.85 —0.65 0.7002 25.18 —0.52 1 23.91 0
0.1995 28.14 —0.56 0.5001 26.27 —0.63 0.7999 24.69 —0.42
CH3COOCHCH,CHj3 (X) + m-CgHa(CHs)2 (1 — X)
0 28.47 0 0.2986 26.70 —-0.41 0.6004 25.30 —0.43 0.9007 24.25 —-0.11
0.0997 27.86 —-0.16 0.4002 26.16 —0.49 0.6984 24.94 —0.35 1 23.91 0
0.1999 27.26 —0.30 0.4986 25.71 —0.49 0.8004 24.59 —0.23
CH3COOCHCH,CH3 (X) + p-CGH4(CH3)2 (1 — X)
0 28.08 0 0.2981 26.54 —0.30 0.6002 25.23 —0.35 0.8999 24.23 —0.10
0.1000 27.56 —-0.10 0.3986 26.05 —-0.37 0.6991 24.89 —0.27 1 23.91 0
0.1995 27.04 —-0.21 0.4993 25.61 —-0.39 0.7993 24.56 -0.19
CH3COOC|‘&CH2CH3 (X) + C6H5CH2CH3 (1 - X)
0 28.79 0 0.3002 26.89 —0.44 0.6002 25.50 —0.36 0.9007 24.30 —0.09
0.1005 28.15 —0.15 0.4005 26.35 —0.49 0.6997 25.10 —0.28 1 23.91 0
0.1994 27.51 —-0.31 0.5000 25.91 —0.44 0.7998 24.70 —-0.19
T=303.15K
CH3;COOCHCH,CHjs (x) + 0-CgH4(CHz)2 (1 — X)
0 29.24 0 0.2992 26.92 —0.59 0.6002 25.20 —0.57 0.9020 23.81 —0.22
0.0999 28.41 —-0.25 0.3998 26.30 —0.63 0.6994 24.70 —0.50 1 23.46 0
0.1997 27.60 —0.49 0.4993 25.74 —0.61 0.8002 24.24 —-0.37
CH3COOCHCH,CHjs (X) + m-CgHa(CH3)2 (1 — X)
0 27.93 0 0.2990 26.25 —0.32 0.5994 24.88 —0.37 0.8992 23.81 —0.10
0.0999 27.35 —-0.13 0.4003 25.73 —-0.41 0.6998 24.51 —-0.29 1 23.46 0
0.1989 26.79 —-0.25 0.5000 25.27 —0.42 0.8006 24.15 —0.20
CH3COOCHCH,CHs () + p-CeHa(CHz)2 (1 — X)
0 27.47 0 0.2992 25.99 —0.28 0.5998 24.76 —0.30 0.8997 23.78 —0.08
0.0994 26.98 —0.09 0.3991 25.52 —0.35 0.6999 24.43 —0.23 1 23.46 0
0.1992 26.48 -0.19 0.5009 25.10 —0.36 0.8009 24.10 —-0.16
CH3COOC|‘&CH2CH3 (X) + C6H5CH2CH3 (1 - X)
0 28.29 0 0.2995 26.49 —0.35 0.5995 25.07 —0.32 0.9007 23.85 —0.09
0.1001 27.70 —-0.11 0.4000 25.95 —-0.41 0.6999 24.65 —0.26 1 23.46 0
0.1995 27.10 —-0.23 0.5004 25.49 —0.38 0.8005 24.24 —0.18
T=2308.15K
CH3COOC|‘bCH2CH3 (X) + 0-C6H4(CH3)2 (1 - X)
0 28.57 0 0.3001 26.35 —0.49 0.6008 24.60 —0.50 0.9000 23.20 —-0.17
0.0999 27.80 —-0.19 0.3989 25.73 —0.53 0.6998 24.10 —0.43 1 22.79 0
0.1999 27.05 —0.36 0.5002 25.14 —0.54 0.8007 23.63 —0.31
CH3COOCHCH,CHjs (X) + m-CgHa(CH3)2 (1 — X)
0 27.37 0 0.2998 25.71 —0.29 0.6004 24.27 —0.35 0.9013 23.15 —0.09
0.0998 26.80 —-0.11 0.3993 25.19 —0.35 0.6999 23.89 —-0.27 1 22.79 0
0.2000 26.25 —-0.20 0.5006 24.70 —0.38 0.7988 23.52 -0.19
CH3COOCHCH,CHs (X) + p-CeH4(CH3)2 (1 — X)
0 27.13 0 0.2992 25.57 —0.26 0.6000 24.23 —0.30 0.9002 23.15 —0.07
0.1001 26.61 —0.09 0.4001 25.06 —0.33 0.6996 23.87 —0.22 1 22.79 0
0.1999 26.09 -0.17 0.4996 24.62 —-0.34 0.8003 23.51 —-0.15
CH3COOCHCH,CHjs (x) + CsHsCH2CH3 (1 — X)
0 27.85 0 0.2999 26.01 —-0.32 0.5999 24.52 —-0.29 0.9003 23.22 —0.07
0.1000 27.24 —0.10 0.3997 25.46 —0.37 0.7001 24.08 —0.23 1 22.79 0
0.2000 26.62 —0.22 0.5003 24.97 —0.35 0.8007 23.65 —-0.15

The coefficientg\, associated errofS;, and standard deviations atT = (303.15 and 308.15) K are similar to that observed at

Sy are given in Table 3= VE) and in Table 5Y = do). = 298.15 K. TheVE curves for propyl acetaté- m-xylene or
Figure 1 shows the plot of E against the mole fraction for  ethylbenzene ar&-shaped and nearly zero and for propyl acetate

these four binary systems &t= 298.15 K. TheVE behaviors + o-xylene orp-xylene are negative. The minimum values of
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Table 5. Least-Squares CoefficientsA|), Associated Errors Sa;), and Standard Deviations GSss) for Surface Tensions at 298.15 K from
Equation 3

Ao Sno Ay Sa1 Ao Sa2 As Sas Soo
CH3COOCHCH,CHjz (x) + mN-m~1 mN-m~! mN-m~1 mN-m~1 mN-m~1 mN-m~1 mN-m~1 mN-m~1 mN-m~1
0-CeHa(CHz)2 (1 — x) —2.52 0.01 0.68 0.02 —1.42 0.05 0.002
m-CgHa(CHa)2 (1 — X) —1.95 0.02 0.39 0.03 0.76 0.07 0.002
p-CsHa(CHa)2 (1 — X) —-1.52 0.02 0.12 0.04 0.74 0.09 0.002
CsHsCH>CHz (1 — x) -1.79 0.02 1.19 0.08 0.65 0.09 -1.3 0.2 0.005
0.02 T T T T T T T T 0.0 v T v T T T T T
£~ 0.00- 014 1
) -
E 02 £ 027 1
o * Z
H E 0a- 1
h -0.04 4 S
> :8 -0.4 .
-0.06 ] v
0.5 v 4
-0.08 -
0.6 e
-0.10
0.7 -
T T T T T T T T T T T T T T T
00 02 04 06 08 10 0.0 0.2 0.4 0.6 0.8 1.0
X X
Figure 1. Excess molar volumegE for propyl acetatex) + M, o-xylene ! : o
e e e Figure 3. Surface tension deviatiord for propyl acetatex) + M, o-xylene
(i B X); —’_t;églz(gline (1=); + &, pxylene (1~ X); + v, ethylbenzene (1 —x); + ® mxylene (1— x); + a, p-xylene (1— x); + v, ethylbenzene
(1 - at298.15K. (1 — x) at 298.15 K.
0.1 . . . . . T . . . . T | : . : . —
-0.35 /v .
A/
- o~ ] A//V/. A
. '.‘E -0.40 - g
o . ® Y o - 0 ] L )
g 0.0 e . e z
wé £ -045- -
L <
w> 3 - R .
> A A A
0.1 a n -
-
-0.55 i
-0.60 - g
/l
0.2 T T T T T T T T T T T T T T T T
298 303 308 208 303 308
T/K T/IK
Figure 2. Excess molar volumegF against temperature for propyl acetate  Figure 4. Surface tension deviationss against temperature for propyl
(X) + W, o-xylene (1- x); + ®, mxylene (1— x); + a, p-xylene (1— x); acetate ) + M, oxylene (1— x); + ®, mxylene (1— X); + A, p-xylene
+ v, ethylbenzene (+ x) atx = 0.5. (1 — x); + v, ethylbenzene (+ x) atx = 0.5.

X The negativeVE values for propyl acetate- o-xylene or

|
Y=x(1-x) V4 Al =29 ) p-xylene indicate that the chemical contributions are dominant.
a The absolute values of E for propyl acetatet+ m-xylene or
VE for the four systems follow the order: propyl acetate ethylbenzene are nearly zero, which implies that the interactions
o-xylene < propyl acetatet p-xylene < propyl acetate+ between unlike molecules are very similar to the intramolecular
ethylbenzenes propyl acetate- mxylene. Figure 2 shows the interactions. The/E values for propyl acetate- o-xylene or
plot of VE against temperature for the four systems at equimolar p-xylene are more negative than propyl acetatenxylene or
composition. It can be seen th¥lif values for these binary  ethylbenzene, probably because of steric factor; the packing
systems hardly vary with increasing temperature. effects of propyl acetatet m-xylene or ethylbenzene are
Treszczanowicz et af suggested thaV/E is the result of stronger than that of propyl acetateo-xylene orp-xylene.
contributions from several opposing effects, which may be  Figure 3 shows the surface tension deviatéanfor these
divided into three types: physical, chemical, and structural four binary systems af = 298.15 K. They are all negative,
effect. Physical effects make a positive contribution\t5; and the minimum values @fo follow the order: propyl acetate
chemical and structural effects make a negative contribution. + o-xylene < propyl acetatet m-xylene < propyl acetatet



Journal of Chemical and Engineering Data, Vol. 52, No. 3, 2007135

ethylbenzene< propyl acetatet p-xylene. The curves obo (6) Bhardwaj, U.; Maken, S.; Singh, K. C. Excess volumes of 1-butanol,

against composition at the temperatures of (303.15 and 308.15) z;b;ég”fé' i‘g‘eémﬁ:oFI’E%'13’;&3%5;’&“{‘3’1{’58%2;52'0' with xylenes
K are similar to those all = 298.15 K. Tsierkezos and (7) Maken, S.: Deshwal, B. R.; Chadha, R.: Anu, Singh, K. C.; Kim, H.;

Filippout® thought that the surface tension deviations indicate Park, J. W. Topological and thermodynamic investigations of molec-
different distributions of unlike Components between the surface ular interactions in binary mixtures: molar excess volumes and molar

. . - excess enthalpie§luid Phase Equilib2005 235 42—49.
and the bulk region. The negative valuesdef indicate that (8) Wang, H.: WLFI), Y.; Dong, W. Aqstudy of densities and volumetric

the surface concentration of the lower surface tension component = properties of binary mixtures containing nitrobenzeng at (293.15
is higher than its bulk concentration. For these binary systems, to 353.15) K.J. Chem. Thermodyr2005 37, 866-886.

; ; (9) Mehta, S. K.; Ram, G.; Sharma, S.; Sharma, A. K. Influence of
the value of the surface tension of propyl acetate is smaller than substitution in the aromatic ring on the behaviour of thermodynamic

that of o-xylene, m-xylene, p-xyleng, and ethylbenzen?; i_t properties of pyrrolidin-2-one and aromatic hydrocarbdnsfol. Lig.
suggests that the surface concentration of propyl acetate is higher 2004 111, 133-140.

than its bulk concentration. Figure 4 shows the surface tension(10) Resa, J. M.; Goniee, C.; Prieto, S.; bz, E.; Iglesias, M. Mixing
properties of propyl acetate aromatic hydrocarbons at 298.15K.

deviations o against temperature for the four systems at Korean J. Chem. Eng006 23 (1), 93—101.
equimolar composition. It can be observed that the values of (11) Sivakumar, K.; Naidu, P. R. Excess molar volumes of binary mixtures
oo increase with increasing temperature. of 1,1,1-trichloroethane with ketones and esters at 303.1Bld

Phase Equilib.1997 127, 173-180.

. . (12) Aralaguppi, M. I.; Jadar, C. V.; Aminabhavi, T. M. Density, viscosity,
Literature Cited refractive index, and speed of sound in binary mixtures of 2-chloro-
(1) Yang, Y.: Deng, J.; Yang, H.; Zheng, X.; Che, G.; Huang, Z. Densities, ethanol with methyl acetate, ethyl acetatg@ropyl acetate, and-butyl

surface tensions, and derived surface thermodynamics properties of acetateJ. Chem. Eng. Datd999 44, 441-445. ) .
(trimethylbenzene- propyl acetate, or butyl acetate) frofn= 298.15 (13) Dean, J. ALange’s Handbook of ChemistrySth ed.; McGraw Hill:

K to 313.15 K.J. Chem. Thermodyr2007, 39, 438-448. New York, 1999. .

(2) Bhardwaj, U.; Maken, S.; Singh, K. C. Excess volumes of 1-butanol, (14) Treszczanowicz, A. J.;' Klyoha}ra, O.; Benson, G. C. Excess molar
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