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In this study binary and ternary solutions are prepared by using the sodium acetate
concentrations (0.1, 0.125, 0.2, 0.25, 0.4, 0.5, 0.8, 1 M) in water and acetone —water
mixtures .The important parameters such as apparent molal volume, the partial molal
volume transfer, apparent molal compressibility, free energy of activation of viscous flow
and thermodynamic activation parameter (enthalpy and entropy) determined of sodium
acetate in water , 20%, 40% ,60% and 80% V/V acetone —water mixtures at 298.15K,
303.15K, and 308.15K from density and viscosity measurements espectively. The limiting
apparent molal volumes and experimental slopes were derived from the Masson equation,
have been interpreted in terms of solute—solvent and solute—solute interactions
respectively. The viscosity data were analyzed using theJones—Dole equation and the
derived parameter B - coefficient has also been interpreted in terms of solute—solvent
interactions in the solutions.
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NTRODUCTION

The studies on viscosities and densites of electrolyte
solutions are usually done to obtain information about
structure and properties of solutions. Different types of
interactions exist between the ions in the electrolytic
solutions and of these, ion — ion and ion — solvent
interactions are of current interest. These interactions
help in understanding the nature of the solvent as it has
been found by number of researchers that the addition of
an electrolyte either breaks or makes the structure of the
liquid. The making and breaking of the liquids structure
have been considered as a measure of solute —solute and
solute — solvent interactions [1, 2].

The volumetric and viscous behavior of solutes has been
proven to be very useful in elucidating the various
interactions occurring in solutions and it is an important
key thermodynamic properties, so these properties
(viscosity and density) of electrolyte solutions were
among the earliest studies in the field of solution
chemistry and have influenced the developments of our
view of the solution process [3, 4]

Many recent articles have been written concerning the
effect of the salt ions on transport properties of aqueous-
non aqueous mixtures [5, 6], Thus, the present paper
reports acoustical properties of sodium acetate in water
and water —Acetone mixtures over a wide concentration
range at temperatures under study. The results are

interpreted in terms of molecular interactions occurring
in the solution.

MATERIALS AND METHODS

Sodium acetate anhydrous of high purity was obtained
from Thomas Baker Company, acetone was obtained
from Sigma-Aldrich Company. Triply distilled water
with a specific conductance of < 10° S.cm™ was used for
the preparation of different sodium acetate solutions at
room temperature (25°C). The precision of balance used
was +1x10™g.

Density and Viscosity measurements:

The water —acetone mixtures (20%, 40%, 60%and 80%
VIV) were prepared by mixing known volume of
solutions in airtight-stoppered bottles. Adequate
precautions were taken to minimize evaporation losses
during the actual measurements. Mass measurements for
stock solutions were done on a kern sohn Gmbh
electronic balance with a precision of +0.0001. The
conversion of molarity into molality was accomplished
using experimental density values. The uncertainty in
molality of solution is estimated to be +0.0001mol. kg™
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where (C) is the molarity, (m) is the molality and (M,) is
the molar mass of sodium acetate.

The density ( © ) was determined by using specific
gravity bottle by relative measurement method with
accuracy + 1x10“ gm/cm®. The temperature was
automatically kept constant within +0.01 K.

The viscosity, was measured by means of a suspended
Ubbelohde type viscometer, calibrated at the
experimental temperatures with doubly distilled water.
After attainment of thermal equilibrium, efflux times of
flow were recorded with a stop watch. At least three
repetitions of each data point were taken to average the
flow time. The viscosity of solution (1) is given by the
following equation:

n=ctp ©)

where (c) is the viscometer constant and (t) and ( ©) are
the efflux time of flow in seconds and the density of the
experimental liquid respectively.

RESULTS AND DISCUSSION

The experimental values of densities of sodium acetate
in water and 20%, 40%, 60% and 80% Water-acetone
mixtures at 298.15K, 303.15K, and 308.15K are reported
in Table 1.

From Table 1 we are observed that overall densities of
sodium acetate in water and 20%, 40%, 60%, 80%
(VIV%) Water-acetone mixtures increased with the
increase in concentration of sodium acetate which is
attributed to presence of strong ion-solvent interactions.
Whereas we can be observed that density decrease with
increasing temperatures and from water to water-acetone
mixtures in the same concentration and temperature.
Apparent molar volumes (¢, ) were determined from
the solution densities using the following equation [7]:

A -
P mpp.

Where M is the molar mass of the sodium acetate salt,

Poand P are the densities of solvent mixture and
solution respectively and m is the molality of the
solution. The result of (¢y) of sodium acetate are
reported in Table 1.

The apparent molal volume (¢y) values increases with
increase in concentration of sodium acetate in binary
mixtures. The (¢y) values increased with increase ratio of
acetone in mixtures which suggests strengthening of
solute-solute interactions in mixtures. Upon addition of
the solute, resultant change in apparent molal volume
becomes more due to weak approach of solvent to solute
molecules. These volumes are move in water-acetone
than in water. This represents strong and variable
interactions between solute and solutes. And we were
observed the same behavior for apparent molal volume
which increases with increase in temperature in all

system indicates at higher concentrations the existence
of weak ion-solvent interaction.

Masson found that the apparent molar volumes (¢y) vary
with the square root of the molal concentration by the
linear equation [8]:

¢ =d +S;vm 4)

Where (¢y) is the limiting apparent molal volume and (
s;) is the experimental slope. The plots of (¢v) against (

Jm ) of sodium acetate in water and 20%, 40%,60% and
80% water-acetone at 298.15 K, 303.15K, and 308.15K
as shown in Figure 1.

The values of (¢y) and (s;) sodium acetate in water and

20%, 40%, 60%, and 80% water-acetone at 298.15K,
303.15K and 308.15K are reported in Table 2.

Table 1: values of molality(m)(mol.kg™), density (4v)
(9.cm®) apparent molal volume (gy)(cm®.mol™) of
sodium acetate in water and 20%, 40%, 60%, and 80%
of acetone-water mixtures at different temperatures

Sodium acetate +water

298K

m £ [ m LA m

[ 0.99733 - [ - []
0.09197 [1.095%4 | 47.98 [0.09526 28.95 |0.09748
0.11511 [1.09618 | 33.34 [0.11903 849 10.12177
0.18456 [L.10007] AL.17 [0.IBE7S 5171 [0.19547

0.23084 [ 110331 63.62 [0.23486 | 108496 | 3350 [0.24443
037189 | 1.10839 | 67.36 | 037707 [1.09361 | 6174 |0.39139
046741 111075 [ 68.56 | 047306 [1.09796 | 6493 [0.49112
0.76308 [L.11401 ] 70.40 [0.77032 |1.10415] 68.29 [0.80248

0.96757 [1.11535 | T0.98 [0.97664 |1.10395 | 69.44 |1.01966
Sodium acetate +B0% water+20% Acetons
298K 303K 208K
m I I3 m 2 LA m 2 L8
a 0.99656 - a 0.99312 - a 0.99392 -
0.09993 [1.00891 | 46.77 [0.1001% |1.00632 | 32.57 [0.10013 | 1.00673

0.12477 [1.01212] 53.39 [0.12514 [1.00912 [ 42.11 [0.12531 |1.00778
0.20033 [1.01477] 63.61 [0.20136 [1.00963 [ 56.90 [0.20031 [1.01486
0.25103 (101641 66.96 [0.25113 |1.01602 ] 61.21 [0.25138 |1.01501
0.40311 [1.02510| 71.46 [0.4033% |1.02440 | 67.92 [0.40457 |1.02152
0.50580 [ 1.029 86 | 0.50630 [1.02858 | 70.07 [0.50815 [1.02499
0.81891 [1.04253 7 [ 0.82102 | 1.04003 90 [0.82228 [1.03833
1.03735 [1.04603 | 75.10 [1.03744 |1.04595 ] 73.70 [1.04163 | 1.04205
Sodium acatats +60% water+40% Acstons

198K EIE I0EK
m s g i 2 m £ g
0 0.993582 - 0.99183 - 0 0.99149 -
010124 [0.99558 5 [099196 | 186 059158 | 0.33
0.12680 | 0.99604 2| 0.99204 | 18.15 0.59175 | 15.32
020410 [0.99630 099247 | 4138 059187 | 40.54

23708 099295 | 30.65
041646 [0.99328 | 61.86 2 1099123 | 62.09
0.52484 [0.99369 | 66.90 [0.32357 [0.95M45 | 66.33
0.86176 (099396 [ 73.00 [0.86301 |0.99261 | 72.70
109551 [0.99485 [ 7496 [ 1.09805 |0.99274 | 74.82
Sodium acstate +40% watar+60% Acstons

0.23613 | 0.99630
0.41484 [0.99704
0.52293 [0.99718
0.83866 |0.99731
1.09086 | 0.99874

0.595207 [ 49.33
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298K 103K 108K

7 & Ll & 7 .
0.99430 - 0.990935 - 0.98920 -
099513 | 3184 5 [0.99100| -6.9% 098998 | -17.31
099528 | 42.03 099109 | 11.11 0.99005 | 2.88
099343 3731 099120 | 3825 0.99019 | 3317
099532 | 6241 099130 | 4729 099033 | 43.26

0.59570 [ 70.05 059914 [ 60.86 [041770 [0.99044 | 5840
7 |0.99381 | 71.39 099151 [ 6538 | 0352638 [0.99034 | 63 44
0.85996 |099300 [ 7641 | 086390 [0.99166 | 72.15 [0.86486 [0.95063 | 71.01

1.09442 [0.99576 | 77.70 [1.09919 |0.99179 | 7440 [1.10047 [0.95074 [ 73353
Sodium acetats +10% water+80% Acstons
198K 303K 30BK
m [ [ m [ [ m A g,
[] 0.99361 - 0 0.98808 0 0.9874 -

010146 [0.99386 | 19.15 [ 0.10199 [0.98872 | -35.32 |0.10211 [0.95750 | 42.50
012707 [0.99395 | 3182 [0.12774 |0.98578 | -1147 |0.12789 [0.98767 | -17.20
020457 [0.99404 | 51.09 | 020366 |0.93888 | 24.30 | 0.20588 |0.98782 | 20.77
025676 |0.99416 | 5747 | 025812 |0.95905 | 3621 | 035841 |0.9879 | 3342
041603 [0.99478 | 67.05 07 [0.98913 | 54.09 | 041872 |0.98812 | 5240
0324435 [0.9980 | 7023 | 052729 |0.98937 | 60.05 |0.52783 |0.98826 | 38.72
086124 [0.99452 | 75.02 | 0.56600 |0.98991 | 68.05 | 0.86699 |0.98836 | 68.21
1.09570 [0.99470 | 76.60 | 110192 |0.98954 | 7155 |1.10323 |0.9884 | 7137
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Figure 1: A plot of apparent molal volume ( ¢y ) against
( ¥™ ) of sodium acetate in A) water B) 20%
Water+Acetone C) 40% Water+Acetone D) 60%
Water+Acetone E) 80% Water+Acetone mixtures at
different temperatures.

Table 2: values of (@ )(cm®.mol™) and (S )( cm®.mol’

%2 kg™?) of sodium acetate in water and 20%, 40% ,60%
and 80% Acetone-water mixtures at different
temperatures.

5:dium;:etate +water
/K 57 [
298 29.954 45316
3203 52.871 23.725
208 67.273 12.124
Sodium acetate +B0% water+20% | Sodium acetste +60% water+40%
hris Arstone Arstone
i i i o
258 35.632 43.806 46.004 36.408
303 51.954 27.908 86.720 -6.984
208 66.286 14.105 92.510 -5.905
Sodium acetate +40% water+50% | Sodium acetste +20% water+80%
hris Acstone Acstone
T T T T
258 56.286 26.294 70.485 12.208
303 99.682 -16.8132 131.22 -48.276
308 111.190 -28.284 139.22 -56.265

(47) value indicates the extent of solute-solvent
interaction. Aperusal of Table 2 and Figure 1 shows that
(@ ) values for sodium acetate are positive for aqueous

solution and become negative with increase percentage
of acetone in mixtures and decrease with the increase in
temperature which may be due to decrease in hydrogen
bonding between water molecules and formed hydrogen
bonding between water and acetone with increase in
temperature, making less free water molecules available
for solvation of sodium acetate and hence solute-solvent
interactions decreases with increase in temperature [9].

The parameter (S ) is the volumetric virial coefficient
that characterizes the pair-wise interaction of solvated
species in solution. The sign of (S ) is determined by
the interaction between the solute species. In the present
study (S\; ) values were found to be positive and

increase with increase in temperature in 20%, 40%, 60%,
and 80% water-acetone mixtures which may be due to
less solvation of sodium acetate with rise in temperature
[10-12].

The volume of transfer (Ag; )(cm®.mol™) of sodium

acetate from water to water-acetone mixtures was
calculated by wusing given relation at different
temperatures and is summarized in Table 3.

l@.l = Q. (Water —acetons) ‘-.':'-I'-’iié:'} (5)

The limiting apparent molar expansibilities (¢E) can be
obtained by the following equation and Figure 2:

b = t%h —a+2a,T (©)

Table (3).(agy (cm®.mol) of sodium acetate in water and water-acetone mixtures
at different temperatures

(Agy) (ecmi.molt)
system 298K 303K 308 K
Sodium acetate +80% water~20% Acetone -151 4.185 1.581
Sodium acetate +60% water~30% Acetone -8.508 -30.507 -22.029
Sodium acetate +40% water-60% Acetone -15.022 -6.91 16.16
Sodium acetate ~20% water+80% Acetone -33.108 24553 44.141

It is found that value of ( Agj; ) for sodium acetate for all

most water-acetone mixtures are negative at 298K,
303K, and positive at 308K, in system negative values of
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(A¢t'r) Table 3 decrease with increasing Percentage of

acetone and temperature, suggests that the
electrostriction first increase and then decrease with
increasing temperature. It brings about decrease in
volume of the solvent thereby increasing the strong
interaction between acetone and water. In sodium
acetate-water system, hydrophobic interactions are
leading at lower percentage, while at higher percentage
hydrophilic interactions are leading.

The electrostriction of the neighboring water will be
decrease at higher temperature this will lead to decrease
in reduction of shrinkage. It brings about increase in
volume of the solvent thereby decreasing the strong
interaction between acetone and water. This will lead to
positive volume transfer or in other words it may be say
that there is an increase in electrostriction. In sodium
acetate with  acetone-water system  hydrophilic
interactions are  dominating over hydrophobic
interactions at higher percentage of acetone. Both
negative and positive transfer volume has behavior
similar with earlist study [13].

The values of (@) of the sodium acetate solutions

study at all temperatures are determined and reported in
Table 4.

70
60 * Water
50 M 0.30Water+0.20Acetone
0.60 Water+0.4Acetone
0 < 0.4Water+0.G0Acetane
30 y 0.20Water+0.80Acetone
Pz 20
10
0
10295 300 %\ 310
-20
-30
T/K

Figure (2): a plot of () against (T) fo sodium acetate in A) water B)20%
Water+Acetone C) 40% Water+Acetone D) 60% Water+Acetone E) 80%
Water+Acetone mixtures at 298.15K, 303.15K and 308.15 K

Table(4): values of limiting apparent molar expansibilities of sodium acetate in
water and 20%. 40% ,60% and 80% Acetone-water mixtures at different

temperatures
svstem water 80%water 60% water 40% water 20% water
’ 20%acetone | 40%acetone | 60%acetone | 40% acetone
¢ 331 -297 463 0.19 440

It is found from Table 4 that the values of (¢ ) increase

with increase of percentage of acetone in mixtures It
shows strong electrostatic attractive force in the vicinity
of ions. It can be concluded that strong molecular
association is found in all systems. On the basis of this
expression, it has been deduced that the structure,
making solutes should have positive values whereas
structure-breaking solutes should have negative values.
In our present investigation, it is evident from Table 4

that ¢. values are negative for sodium acetate in for
solutions (water, 20% water + 80% acetone, 40% water

+ 60% acetone), suggesting thereby that sodium acetate
acts as a structure breaker in these solution. Whereas that

@ values are positive for sodium acetate in for solutions

(40% water + 60% acetone, 20% water + 80% acetone)
suggesting thereby that sodium acetate acts as a structure
maker in these solution.

The experimental values of viscosites (1) of sodium
acetate in water and 20%, 40%, 60%and 80% water-
acetone mixtures at 298.15K , 303.15K, and 308.15K are
reported in Table 5.

Table(3): Molarity (C), experimental values of viscosites ( #)(cp) of sodium
acetate in 20%, 40% _60% and 80% water-acetone mixtures at different

temperatures
Sodium acetats +water/n
C'mol L™ 198K 303K 08K
0.000 0.91419 0.81901 0.74578
0.100 0.96977 056918 0.77924
0.125 0.98569 0.88763 0.78503
0.200 1.00438 0.90904 0.81087
0.250 1.01832 0.92916 0.8249%
0.400 1.03319 0.96719 0.83363
0.500 1.08720 0.99870 0.88829
0.800 1.14073 1.03866 094778
1.000 1.17267 1.10152 0.97689
Sodium acstate +80% watert20% Sodium acstate +60% water+40%

CimolL™ Acatona/ 7
FEEH 303K I0BK FEHH 303K I0BK
0.000 1.17457 1.05960 0.93973 1.375918 1.27113 1.09317
0.100 1.20665 1.05044 0.96163 1.40751 1.30462 1.13516
0.135 1.33507 110113 0.97130 141279 1.31108 1.14409
0.200 1.26643 1.13806 0.98767 1.42470 1.32673 1.16445
0.230 1.19165 1.15867 1.00080 143297 1.33850 1.17898
0.400 1.35191 1.20880 1.02152 144650 1.36557 5
0.300 138742 124787 1.03973 1.43746 1.38123
0.800 1.458748 132749 1.07799 1.49397 1.41380
1.000 1.54771 1.38065 1.11166 1.51370 1.43935
C'molL™ Sodium acstate +40% water+60% Sodium acstats +10% water+80%
Acstons/ n Acstona/ n
198K 303K I0EK FEHH 303K IBK
0.000 1.38633 1.19905 1.05261 1.10296 0.95646 0.86758
0.100 1.40234 1.13638 1.08620 1.12704 0.99781 0.87809
0.125 1.40851 1.24719 1.094599 1.13111 1.00341 0.87982
0.200 1.42068 116199 111773 1.14931 1.01974 0.88430
0.230 1.43334 1.277244 1.13093 1.16118 1.03039 0.8871E
0.400 1.46208 1.29919 1.15644 1.18121 1.05441 0.89523
0.500 147539 131514 117833 1.15010 1.07316 0.90129
0.800 1.51059 1.33342 1.21847 1.23042 1.10773 0.91681
1.000 1.53068 1.38454 1.25823 1.25451 112848 0.92955

Acstona n

From Table 5 the viscosity of a sodium acetate solutions
under study decrease markedly as temperature is raised
[14]. As the temperature increased, more molecules are
able to escape from the potential wells provided by their
neighbors and so the solution becomes more fluid.

The observed value of viscosity increased with
increasing sodium acetate concentration due to the
increase of the intermolecular forces which cause to
resist in flow process [15].

The viscosity data has been analyzed using the Jones—
Dole equation [16]:

(T ~1)/ T = 4= BT )

Where( #, ) and (# Jare the viscosities of the solvent mixture and solution,
respectively. A and B values as reported in table (6), are the viscosity co-efficients
estimated by a least square method.

The A and B wvalues are obtained from the straight line for figure (3)by plotting
((7%-247) against {/C) for sodium acetate in 20%, 40%,60%and 80% of acetone-water
mixtures at 298K | 303.15K and 308.15K respectively.
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Figure (3)Plots of (n-1)/4/c{L¥ 2 mol1?ws «/c (moll2L37) for sodium acetate in A)
water B)20% Water+Acetone C) 40% Water+Acetone D) 60% Water+Acetone E)
80% Water+Acetone mixtures at different temperatures

Table (6):Values of A and B coefficients of the Jones — Dole equation for sodium
acetate in A) water B)20% Water+Acetone C) 40% Water+Acetone D) 60%
Water+Acetone E) 80% Water+Acetone mixtures at different temperatures

Sodium scstats +water

TK Afem™ . mol™") Blcm’ mol™)
288 0.167 0.122
303 0158 0.195
308 0.072 0.233
Sodium acstate +80% watar+20% Sodium acstate +60% water+4 0%
TEK Acstons Acstons
Alem™.mol™) EB{cm’.mol™) Alem™ .mol™) B{cm’.mol™)
198 0.017 0319 0.052 0.043
303 0.018 0.301 0.084 0.071
308 0.046 0.13% 0.09% 0.098
Sodium acstate +40% watar+60% Sodium acstate +20% water+80%
TEK Acstons Acstons
Afem™ mol™) Blem® .mol™) Alem™ mol™) Blem® mol™)
198 0.013 0.099 0.046 0.094
303 0.084 0.070 0.118 0.063
308 0075 0.121 0.022 0.047

A perusal of Table 6 shows that the values of the (A)
coefficient decrease with the increase in percentage of
acetone in the mixtures under study and decrease with
the increase in temperature for water and increase with
the increase in temperature for almost water-acetone
mixtures. This may be interpreted as more solvation of
sodium acetate takes place at higher temperature for
water and at lower temperature for almost water-acetone
mixtures. The effect of solute—solvent interaction on the
solution viscosity can be inferred from the B-coefficient.
The viscosity B-coefficient is also a valuable tool to
provide information concerning the solvation of the
solute in solution. Viscosity coefficient (B), the ion —
solvent parameter represents the higher terms of the long
— range columbic forces, hydrodynamic or size and
shape effect, solvation effect and chemical structural
effects. From Table 6 and Figure 3 it is evident that the
values of the B coefficient are positive, thereby
suggesting the presence of strong solute-solvent
interactions which are strengthened with the increase
temperature for water whereas the (B) values decrease
with the increase temperature thereby suggesting the
presence of weak solute—solvent interactions. On other

hand the (B) values decrease with the increase in
percentage of acetone in its aqueous solution. These
indicates the structure making nature of sodium acetate
for water and the structure breaking nature of sodium
acetate for almost water-acetone mixtures, This is
agreement with the results obtained from density
measurements. [17, 18]

using the following relations for calculating AG;
contribution per mole of solute to free energy of
activation for viscous flow of the solution [19].

AG: = AG: +%[10003—(1"1' - 3

where AG; the free energy of activation of viscous flow
per mole of pure solvent which calculated from relation
(9), R is gas constant, h is Planck's and N is Avogadro
Constant respectively, T, is the absolute temperature,
(V1°) molar volume which calculated from relation (10).

- _ T T.:Ii'?'
AGr =R T2 9)

i oM, + M
]r_,l. — [: 1 1 ‘) (10)

o,

The enthalpy AH'and entropy AS’of activation of viscous
flow were computed using the equation:

AG; = AH® —TAS" (11)

The values, AH" and, AS’ are obtained from the intercept
and slop of AG," versus T Figure 4. The AH" and, AS" are
summarized in Table 7.

100000
+H20
50000
WO.BH20+0.2Acet one
50000 Y 0.6H20+0.4Acetone
;; 70000 ’ < 0.4H20+0,5acetone
a
$" +0.2H20+0.BACEtane
50000
50000
40000
285 286 300 302 304 306 308 310
T/

s

Figure (4): Plots of (46*;) vs ( T) for sodium acetate m A) water B)20%
Water+Acetone C) 40% Water+Acetone D) 60% Water+Acetone E) 80%
Water+Acetone mixtures at different temperatures

Table (7): Thermodynamic parameter for sodium acetate in A) water B)20%
Water+Acetone C) 40% Water+Acetone D) 60% Water+Acetone E) 80%

Water+Acetone mixtures at different temperatures ]
system T/K AG*2 AR AH*
&Tmel!) | Tmol'E?) | gL malty
g 106
Sodium acstate +water 303 80.26 1595.86 -394.43

308
108
Sodium acstate +80% water+20%0Acstons 303
308
208

-1803.02 633.71

Sodium acstate +60% water-+40%0Acstons 303 226.87 -L61
308
208

Sodium acetate +40% water+60%0Acetons 303 -38.53 7025
308
208

Sodium acetate +20% water+80%0Acetons 303 -534.5 125.56

308
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sodium acetate with water increases with the rise of
temperature indicate the association of sodium acetate
molecules with water system which become more
interaction. whereas for sodium acetate with water-
acetone systems positive value of AG*, for sodium
acetate with water decreases with the increase in
percentage of acetone and increases with the rise of
temperature. This behavior of AG*, suggests that the
positive work is required to create holes for viscous flow
and at higher temperature the solute-solvent and
solvent-solvent interactions weaken due to thermal
agitation. The negative value of AH* for sodium acetate
with water indicates that the association process is
exothermic in nature and value of AH* become less
negative and positive value with the increase of
percentage of acetone indicates that the association
process is endothermic in nature. This indicates that to
overcome the energy barrier, more positive work has to
be done. Thus the viscous flow is favored for all the
acetone molecules in solution systems. This might be
due to the ground state of the binary and ternary systems
is more organized than the transition states [20,21].

The entropy (AS*) of sodium acetate solution for water
found positive and found negative and decreases with
increasing the percentage of acetone in water-acetone
mixtures indicate more order in the water-acetone
mixtures than water. The negative values of entropy
change of AS* shows that the species are formed at
activated state are more ordered than the initial state
[22].

CONCLUSIONS

The data of densities and viscosites increases as function
of concentration Due to the values of the limiting
apparent molal volume, viscosity B-coefficient and other
parameters indicate the presence of strong solute—
solvent interactions and weak solute—solute interactions
with increasing of sodium acetate concentration in water
whereas indicate the absence of strong solute—solvent
interactions presence of strong solute—solute interactions
for sodium acetate in almost water-acetone and solute—
solvent interactions decreases with increase in
percentage of acetone in its aqueous solution and
predominates at higher temperature for water whereas
the solute-solute interaction intensifies at higher
temperature for almost water-acetone mixtures.
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