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ABSTRACT

For apolar liquids, the modified non-specific solubility parameter &' has been correlated with a form
of the Lorentz-Lorenz refractive index function and the molar energy of vaporization per unit molar volume, and
two expressions have been developed. Using one form of these expressions, and by introducing the
contribution of dipole moment per ufit molar volume, expressions for the estimation of modified non-specific
solubility parameter of polar liquids have also emerged. These expressions however, have different values
of the constants C and K for different families of liquids in order to yield estimated modified non-specific
solubility parameter &', notsignificantly different from the experimental values, &', for liquids. The K values
obtained from a consideration of energy of vaporization per unit molar volume, for polar, - associated liquids
(alcohols) and polar non-associated liquids seem to lend support for the proposition of structural differences

in these groups of liquids.
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INTRODUCTION:

The concept of modified non-specific
solubility parameter, was introduced in the mid-
1980s to supersede the previously popular
solubility parameter  concept., Defined as
consisting of dispersion and dipolar forces, and
including induced dipoles, it forms part of a new
predictive equation for the solubilty of solid
alkanes, solid nitriles, tertiary amit;aes, polycycfic
aromatic hydrocarbons, chiorinated benzenes,
biphenyls, polymers and diugs. (Haulait-Pirson et
al 1987, Huyskens et al 1985, 1994, Rueile et al
1991, 1993, 1992.1992,1993, Uzomah 1994) The
predictive equation emphasizes the importance of
placing entropy and stability constants for
substrate-substrate and substrate-solvent hydrogen
bonding that describe the hydrophobicity of the
system, and has proved superior to the previously
popular Hansen’s three parameter predictive
equation (Uzomah et al 1994)) . Part of the
predictive equation (Haulait-Pirson et al 1987,
Huyskens et al 1985, 1994, Ruelle et al 1991,
1992, 1982, 1993, 1993, Uzomah et al 1994,
involving modified non-specific solubility parameter,
&', is given in eq. (1).

D = Vg O -O'PRT ... M

when D describes that changes in the non-specific
cohesion forces when-a solute dissolves in a
solvent, v, is molar volume, ¢, is volume fraction
of substrate in solution, R and T are gas constant
and Kelvin temperature respectively. Methods of
determination of modified non-specific solubility
parameter have been described by Huyskens
(1985).

Ruelle et al (1991, 1992, 1992, 1993,
1993), have suggested that this non-specific
cohesion term can be represented by the

Scatchard - Hildebrand expression, the only
difference being that in this case dispersion and
dipolar forces only are involved while hydrogen
bonding forces are excluded. The negative sign of
this expression comes from the fact that the
cohesion forces lead to a lowering of the enthalpy.
Again, the D term is one of the two terms in the
predictive equation that are affected significantly by
change in temperature. In particular, as the
temperature increases the D term becomes less
negative and hence the volume fraction, ¢, of
solute dissolved increases. '
The original data on modified non-specific
solubility parameter from Huyskens et al (1987)
laboratory were limited and some values have
been revised. Recently Ruelle et al (1991, 1992,
1992, 1993, 1993), using the concept of
thermodynamics of mobile order, extended the use
of the predictive equation to the sélubility of drugs,
aromatic hydrocarbons, chlorinated benzenes, and
biphenyls while high-lighting the hydrophobic
effects of associated liquids in solubility and in
addition, up-dated the list of modified non-specific
solubility parameter values of over 100 solvents.
From Huyskens laboratory came simple correlation
expressions with high degree of accuracy between
modified non-specific solubility parameters and
molar volumes of liquids with the same molecular
property e.g. alkanes, ketones, esters and ethers.
The significance of such correlations which give
estimated values for liquids greater than 95%
accuracy for the groups of liquids studied is that
they give estimated data very close to the
experimental data. This aliows for correct
estimation of modified non-specific solubility
parameter of liquids in the same group with the
same molecular property whose modified non-
specific solubility parameters are not known. Of
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the over 100 liquids whose modified non-specific
solubility parameter are known, only about 80 liquids
have their solubilty parameter determined
experimentally. It is therefore a worthiwhile venture to
dispose on correlations which would enable the
calculation of their values from other socivent
characteristics

CORRELATION BETWEEN THE MODIFIED NON-
SPECIFIC SOLUBILITY PARAMETER OF APGLAR
SOLVENTS AND THEIR REFRACTIVE INDEX AND
MOLAR ENERGY OF VAPORIZATION

The cohesion force in apolar solvents is
determined by the dispersion forces. In the gas phase
at a given pressure, the intermolecular attraction
between two apolar solvents is largely determined by
the polarizability of the molecules. Assuming that the
polarizability of gaseous molecules does not differ
significantly from that in the liquid phase, it is therefore
proper to assume that the modified non-specific
solubility parameter, O’y of these liquids should be
related to the polanzablhty Huyskens (1989)) had
earlier developed a relationship between the one-term
Hildebrand solubility parameter and one form of
Lorentz-Lorenz refractive index term (n?,~ 1)/(n?, + 2)
where n, is the refractive index of solvent for the
sodium line for apolar solvents. In the same
contribution, the same author (Huyskens, 1989),
related the molar energy of vaporization AH,, to
another function of Lorentz - Larenz refractive index
term [n?,-1)/ [n%,#2) ) for 30 apolar fiquids. The
modified non-specific solubility parameter &', is known
not to be significantly different from Hildebrand
parameter for apolar liquids. Itis thus justified to relate
the modified non-specific solubility parameter 5’ to the
refractive index term and the molar energy 'of
vaporization AH,. The experimentally determined
modified non-specific solubility parameter for 17
apolar liquids is correlated with the refractive index, nj,
and the molar energy of vaporization per unit molar
volume in expressions (2)and (3).

Table 1

5 =61.4( 3.3)( n%- DA%, +2) (MPa") .......(2)
& =58.6(%6.8) AH, v, (Mpa™) ... 3)

Table 1 lists the experimental mocified no
specific solubility parameter, &', ( MPa”), molar cnerg
of vaporization AH (kJmot'), molar volume \
(cmPmol-') and refractive index of sodium line n,, for 1
apolar liquids. Table Il compares the estimated valt
of modified non-specific solubility parameter, O'; froi
the expressions (2) and (3) with the experimental
values. )

For polar solvents and as suggested by (Huysker
(1998) the contribution of the polarity of solve
molecule to the correlation is taken care of by th
addition of a function of the dipole moment to get t
expressions (4) and (5).

&=a+b@n® ~-1)/(n*,+2) +cyNg ... 4
0P+ QAHNs +Kphs .. (5)
were a. b.c. P, Q and K are constants, and y, is the g:
dipole moment of liquids. The procedure consists
Jirst plotting the experimental modified solubili
parameter &' for the 17 apolar liquids separately

functions of

(1) refractive index (n“-1)/(n%, + 2)

(i) molar energy of vaporization AH /N

to obtain by meag square method, expressions (f

and (7) respectively:
0, =497 +4128 M- +2) ... (6)
Regression coefficient r = 0.962)
O,=801+2886 AHN, ¥4
(regression coefficient r = 0.974)

Having established such relationships which allow t
contribution of dispersion force from refractive ind
and the molar energies of vaporization to the modifi
non-specific solubility parameter, 0',, it is therefa
possible to estimate these contributions to oth
solvents where dipole and hydrogen- bonding 2
operative. Huyskens (1989) had previously defined t
residual energy of vaporization, AH,,,, of these solver

The Refractive Indices n,? , Motar Volume V,, Experimental Modified Non-specific Solubility Parameter of

some Apolar Solvents (45 =0.0).

Liquid ny® Vs ()
(cm*mol ') AH, (exp)*™ 5'(exp)™
. (KJ mol ") (Mpa's)

n-Pentane 1.3560 116.1 23.95 14.18
n-Hexane 1.3735 1316 29.07 14.56
n-Heptane 1.3861 147.5 34.07 14.66
n-Octane 1.3957 163.% 39.01 14.85
n-Nonane 1.4037 179.5 43.96 15.07
n-Decane 1.4085 195.9 48.89 15.14
n-Dodecane 1.4198 2286 58.81 15.34
n-Tetradecane 1.4284 260.3 68.69 15.49
n-Pentadecane 1.4297 277.7 73.67 15.56
n-Hexadecane 1.4327 2941 7861 15.61
n-Heptadecane 1.4351 310.7 83.73 15.67
2,2,4-Me, Pentane 1.3915 1661 35,73 14,52
Carbon tetrachloride 1.4610 971 30.30 17.04
Benzene 1.4990 894 31.40 18.95
P-Xylene 1.4948 123.9 50.00 17.30
1.3,5-Me, Benzene 1.4973 139.8 45.00 17.00
Cyclohexane 1.4248 108.8 29.16 15.43
(a) From Ref (13) For the values given at 20°C = coirection factor of 0 9875 was applied to oblain the value a 25°C
(b) From Ref (6)

) The motar energies of vaporization were calculated from the molar enthalpies of vaporization taken from Rel. (13).
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TABLE 2

The Experimental and the Estimated Modified Non-specific Sotubifity parameter ', from Equations (4) and (5)

Respectively for Apolar Solvents,

Solvent o', (exp) o' (MPa™)- &' (MPa™)
MPa” Eqg. (4) Eq. (5)
n-Pentane 14.18 13.99 13.96
n-Hexane 14.56 14.39 14.39
n-Octane 14 66 1467 14.68
n-Nonane 14.85 14.88 14.90
n-Decane 15.07 15.06 15.08
n-Decane 15.14 15.17 15.21
n-Tetradecane 15.34 15.41 15.44
n-Pentadecane 15.49 15.60 15.63
n-Hexadecane 1556 15.63 1567
n-Heptadecane 1561 1569 15.72
2.2.4 - Me, - Pentane 14,52 14.79 1422
Carbon tertrachloride 17.04 16.30 17.01
Benzene 18.95 17.09 18.15
P -xylene 17.30 17.02 17.56
1.3,5 -Me, Benzene 17.00 17.06 17.30
Cyclohexane 15.43 15.52 15.14

with specific interactions by the difference between the
molar energy of vaporization AH, and the molar energy
of dispersion, AH .,

From the definition of modified non-specific solubility
parameter: consisting of dispersive and dipolar forces
only, itis evident that the larger value of the modified
non-specific solubility parameter for these polar
solvents relative to those of apolar solvents with same
motar volume is attributable to the influence of dipole
moments of such fiquids. For pofar liquids therefore,
one tries to obtain the values of the constants ¢ and k
of equations (4) and (5). This is done. by taking the
average gaseous dipole moment, y, of the
homologous series of these organic solvents: eg
nitroaikanes 3.57D dimethylsulphoxide 4.020, ketones
2.700, nitrites 3.51D, aliphatic ethers 1.23D,dioxane
0.45D, tetrahydrofuran 1.73D, aromatics 0.50D,
aliphatic alcohols 1.69D, and equating y, .cy,/V, and
Y. -kp, IV, followed by rearangements into equations
(4) and (5) to obtain the expressions (8) and (9)
respectively

y,=0'(a + b (NP 1(n%+2) (B)
V=0 P+ QAH/V,) @)

The expressions for the constants C and K assume
that the magnitudes of the change in modified non -
specific solubility parameter, &' for polar solvents
depends on the dipole moment per unit molar volume
of the solvent. By substituting the values of a and b,
and p and q in (8) and (9) respectively, one obtains the
y, and y, values for each solvent; from which C=v,y,/
by and K =V, y, {4, are calculated. Table 3 lists the.
molar volume V(cm® mol™), the experimental modified
non- specific solubility parameter 5'exp (MPa"?), the
refractive index for sodium D line n, and dipole
moment,pu(D). The values of the constants C and k
(cm®mol™ MPa'/D) of the solvents are reported in
Table 4. Due to the large variation in the values of C

and K ranging from in m-xylene 36.3 to in dioxane
522.1 and in m -xylene 12.0 to in dibuty! ether 531.1

respectively, it seems inappropriate to take a single
mean value of each constant for the whole spectrum
of solvents. Rather , it becomes necessary to take the
mean value of each constant for each family of
solvents within which the constants are reasonably
similar to obtain an estimated value of modified non -
specific solubility parameter that is approximately equal
to the experimental data. The non-inclusion of the
values of K for the alcohols so far will be explained
below.
AROMATIC HYDROCARBONS
The values of the constants C and K are affected
by the amount of substitution on the benzene, with
disubstituted benzene - the xylenes having fower
values with respect to those of monosubstituted
benzenes. The mean value of the constants are C =
143.1 and K = 162.1, large deviations from the mean
are generally observed, to be greater than 100 units.
CHLOROHYDROCARBONS
The values of the constants C and K seemed also
to be affected by the type of parent hydrocarbon,
“whether aliphatic or aromatic and on the degree of
substitution , exhibiting large deviations from the mean
values C =181.5, and ‘K =14.6 especially in 1,2 -
dichlorobenzene; 1 2-dichioroethane; and chiorobutane
respectively. The basis for the negative vaiues of K for
dichloremethane and 1,2-dichiorobenzeene is not
clear. The K values represent one of the least for all
classes of solvents studied.
ESTERS
The C and K value are approximately similar being
independent of the alkyl residues. This is probably in
line with Huyskens et al (1994) proposition that the
modified non-specific solubility parameter for esters
depends on the concentration of the active sites ie. the
-CQQO- group. The mean values obtained are C=370.0
(highest for all families of solvents) and K =219.6
KETONES
The C values are approximately the same, with a
mean value of C =227.6. However the values showed
significant variation in particular in diethyl ketone and
diisopropy! ketone. but with a mean K value of 68.5
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ETHERS.

The number of ether groups-O-(ax) seems also to
be important in the calculation of C. The C value is
more appropriately defined by C = V,.y/uy,. For
monoetherst while it is 2 for dioxane. The mean value
of C =434.0, with significant deviation from the mean
value in tetrahydrofuran. A significant deviation of
mean K=§49.8. is only obseitved in tetrahydrofuran and
represenfs the highest K value of all families of
solvents studied
ALCOHOLS

The values of the constant, C, are approximately

Table 3

the same with a mean value of C=104.6134.8, the
largest deviations being encountered in cyclohexanol,
However, the K values are negative for all #lcohols(A
H,=35.00 kdmolYranging from -14 .4 in decan-1-01 {o
327.9 in methanol, giving a mean value of K = 263.9,
the largest deviations being encountered in low and
i lar volume alcohols.

tt:ll%t'}'?;o()<=‘-EN DERIVATIVE AND
DIMETHYLSULPHOXIDE

The C values in this family of highly polar so}vents
is fairly constant with mean value 163.2122.0, while the

The Refractive Indices 1, Molar volumes V Molar Energies of Vaporization AH,, Experimental Modified Non-
specific Solubility Parameter o', Mean Dipole Moment p of some Polar Solvents,

Solvent n, V, (b) AH,© e
{cm’mol, ") (kdmol ') (MPa”)
AROMATIC HYDROCARBONS (j1 = 0.500)
Toluene 1.4933 106.8 30.67 1810
o-xylene 1.5054 121.2 39.31 17 50
m-xylene 1.4972 123.2 3892 17 20
Ethylbenzene 1.3688 123.1 3580 17.30
CHLOROHYDROCARBONS  (p = 1.70D)
Dichloromothane 1.4246 64.5 2917 2053
Trichloromethane 1.4486 80.7 28.87 1877
1,2, -Dichloroethane 1.4246 78.8 30.75 20.99
1-Chlorobutane 1.4021 105.0 3157 1857
1,2-Oichlorobenzene 1.5491 1131 4326 18.77
ESTERS {1 =1700D)
Methyl formate 13433 62.1 26.80 2296
Methyl formate 13575 79.8 29 84 2171
Ethyl acetate 13686 985 32.22 2079
Hexyl acetate 1.3905 165.5 41.70 19.17
Butyl propionate 1.4010 148.6 41 39 18.95
Ethyl propionate 1.3840 1165 3463 20.05
n-Propyl acetate 1.3844 114.9 34.81% 20.22
Butyt acetate 1.3941 1325 37.40 19.73
Butyl acrylate 1.4090 143.4 40.13 19.23
KETONES (u=2.70D)
Acetone 1.3588 74 29.46 22.18
Methylethylketone 1.3788 902 31.59 21.10
Diethylketone 1.3920 106.4 44.27 20.28
Methylisobutylketone 1.3880 1258 43.81 20.02
Diisopropyiketone 1.4501 1404 30.03 19.45
ETHERS ((u=1.2.3D)
Diethyl ether 1.3505 104.8 26.56 29.50
Diisopropyl ether 1.2830 141.8 30.03 $18.30
Tetreahydrofuran 1.4072 814 25.82 19.30
Dibutyl ether 1.3969 170.3 3443 17.40
Dioxane 1.4203 858 32.64 20.90
ALCOHOLS™ ((j4=:1.69D)
Methanol 1.228% 407 35.05 19.25
Ethanol 1.3594 58.7 37.96 17.81
Propan-1-01 1.3837 75.1 41.08 17.29
Propan-2-01 1.3752 76.9 39.59 17.60
Butan-1-o01 1.3971 820 43.38 17.16
Butan-2-01 1.3249 924 4230 16.60
Pentan-1-o01 1.4080 1086 4975 16.65
Hexan-1-01 1.4161 125.2 50.64 16.40
Heptan-1-01 1.4206 141.9 55.71 16.38
QOctan-1-01 1.4260 153.3 57.14 16.38
Decan-1-o01 1.4336 191.9 56.30 16.35
2 Methylpropan-1-o01 1.2958 928 4323 16 40
2-Methylpropan-2-o01 1.3877 943 41.05 15.78
Furturyl alcohol 1.4866 86.5 51.08 18.99
Cyclohexano! 1.4029 106.0 47.41 17.88
NITROGEN DERIVATIVE AND DIMETHYLSULPHOXIDE ((u=3.57/3.51D)
Nitromethane 1.3795 53.7 36.02 24.90
Ntroethane 1.3892 715 37.36 22.44
1-Niropropane 1.3994 90.7 38.11 21.80
Ehanoicacid nitrile 1.3408 525 31.09 23.54
1-Butanoic acid nitrile 1.3807 875 37.75 225
Pentanoic acid nitrile 1.3936 104.3 40.65 21.22
Dimethy! sulphoxide 1.4741 71.3 42.80 23.80
@) From Ref. (13) (b) From Ref (8) (4) (c* From Ref. (13) with adjustment as in Tble (1), (d) obtained from individual dipole moments of liquids

from Ref. (1); (e) &' for alcohols are  tirnaled values.
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TABLE 4
The Constants C and K of Equations (4) and (5) . Dipole Moments (i) the Experimental And Estimated Modified
Non-specific Solubility Parameter &/, Polar Solvents

so“’en‘ C K "Ml oﬁxpm) éreﬂEq (4) 6‘“! tq (5)
1o}) (MPa™}
AROMATIC HYDROCARBONS
Toluene 2244 3850 040 1810 759 i6.91
o-Xylene 67 4 314 0.62 1750 1795 1820
m-Xylene ) i 170 037 1720 %248 1762
Ethylbenene 2443 2151 0.60 1802 1773 1722
CHLOROIHYDROCARBONS
Dichloromethane 20z1 -193 160 2053 20.02 2142
Tuchloromethane 184.1 197 120 1877 1872 1855
1,2 -Dichloroethane 2765 761 1.56 2099 1911 2137
1-Chlorobuwtane 1816 122.9 205 18 67 18 67 1698
1.2 -Dictlorobenzene 63.3 177 2.50 w77 2211
ESTERS
Methyl formate 3383 895 170 2266 2383 26.52
Mehthyl acetate 3609 1365 172 2171 2189 2353
Ethyl Acetate 3775 1935 1.78 2079 2096 2142
Hexyl acetate 4287 3208 1.74 1917 1866 17.59
Butyl propionate 3453 2553 1.75 1895 1935 1864
Ethyl propionate 3688 2301 174 2005 2019 1997
n-Propyl acetate 3841 343 178 2022 2030 2011
Butyl acetate 3806 2783 178 1973 {974 19.06
Butyl acrylate 3462 2684 166 1628 1945 1863
KETONES i
Acetone 2282 729 269 2246 2232 2199
Methylethyketone 2202 998 275 2410 2145 2121
Diethylketone 2160 , 103 269 2028 2055 2175
Methylisobutylkelone 2473 N3 2.69 2002 1958 19.53
Diisopropylketone 2324 2739 269 1945 1934 1549
ETHERS
Diethyl ether 5181 389 1.20 19.50 18.84 20.47
Diisopropyl ether 4603 5197 129 1830 1855 1821
Tetrahydrofuran 2973 1005 175 19.30 24.47 26.81
Dibutyl ether 3722 5311 1,20 1740 1797 1657
Dioxane 52217 3644 045 2090 1770 2134
ALCOHOLS
Methanol 1430 3279 171 1925 1768 2190
Ethanol 1300 -307.8 170 1781 1710 19907
Propan-1-ol 1189 2891 68 17.29 1618 4790
Propan-2-of 1445 -2397 168 1760 1657 1710
Butan-1-ol 1223 2427 168 1716 1671 1680
Butan-2-o} 940 .2527 1.58 1660 1664 1671
Pentan-1-ol 1080 -2815 1.70 1685 1679 1710
Hexan-1-ol 792 -243.2 168 1640 1665 1612
Heptan-1-ol 80.7 -247.7 168 1639 1559 16,20
Octan-1-of 755 -216.5 1.68 1638 1663 1588
Decan-1-0l 725 -14.4 168 1635 1657 1417
2-Methylpropan-1-ol 832 -2775 1.79 1640 1681 1636
2-Methylpropan-2-ol 1004 -2675 166 1578 1582 1592
Furfuryl alcohol 1103  -3105 192 1899 1912 19.20
Cyclohexanol 1781 -19086 1.86 1788 1688 1629
NITROGEN DERIVATIVE AND DIMETHYLSULPHOXIDE
Nitromethane 1561 372 3.44 2490 2497 2767
Nitro ethane 1543  -13.0 3.65 2244 2307 2333
1-Niropropane 1737 342 3.66 21.80 2159 2084
Ethanote acid nitrile 1481 233 392 2354 2626 2545
1-Butanoic acid nitrile 120 44.6 4.02 2225 2221 2064
Pentanoic acic' nittile 1897 583 407 2122 2128 1944
Dimethyl sulphoxide 1282 -31.2 402 2380 2577 2559
(a) From Ref(1) (b) From Rel (4) (6) (7)
mean K value = 462448, clearly indicating gaseous dipole moments and molar volume o

considerable deviation from the mean value. As in the
case of chlorohydrocarbons. we cannot satisfactorily
explain the basis for the negative values of K for some
individual solvents. However, it appears that the lower
values of energies of vaporization AH, , 37.36 kJmol ™’
for lower molar volume solvents ie nitromethane,

nitroethane, dimethylsuiphoxide and acetic acid nitrile.

may contribute to this, The mean K value (4.62)
represents the least of the K values for all classes of
solvents,

In Tabled4 also are reported the estimated modified
non-specific solubility parameter s' est using the full
expressions (4) and (5). by substituting the values of
the constants a. b. mean C; and P, Q mean K; and the

individual liquids.

In Table 4, it is clear that the estimated values of
modified non-specific solubility parameter .5 exp,
from both refractive index n, and molar energies o
vaporization  are generally comparable for mos
families of solvents.

Tne general increase in C and K values shown in
Tabie 4 for ketones, ethers, nitriles and nitrcaikanes
cannat be ascribed lo large mean dipole momeni
the class of the solvents.. The values of C for primary
alcohols decrease with increasing chain length, as -
CH; - group is added, and as the mean distance
between the polar ends increase. These values can
be seen to be considerably lower than those of pular
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liquids e.g. esters of comparable dipole moment. The

same increase is exhibited in K values as chain iength
of primary alcohols decreases. By a consideration of
residual molar energies of vaporization AH , for
alcohols compared to those of nitriles, Huyskens
(1989) suggested that the difference is due largely to

the varying nature of the cohesion forces involved,

hydrogen bonding as opposed to dipolar forces
respectively and evoked some kind of structural
differences. While hydrogen bonds are explainedas
directional along one lone pair of electrons of the
second oxygen atom with both groups being in contact,
but in nitriles and other. polar ‘molecules, a diract
contact of one molecule with another is-not necessary
and are not stoichiometric. The difference between th?
dipolar forces in non-associated polar liquids on one
hand and associated polar liquids (alcohols ) on the
other hand is explained by structural differences.

The modified non-specific solubility parameter &'
by definition is made up of dispersive and dipolar
forces only and excludes hydrogen-bonding forces. Iit's
importance lies in
(1) the use of this single parameter instead of 3-
parameters of Hansen in a more accurate predictive
equation for polar and non-polar substances whether
liquids or solids in solvents;

{11) it can he easily determined:

(111) in part, it agrees with the old rule of the' thumb “like
dissolves like" when the values &', and &'y match

Estimation of modified non-specific solubility
parameter from physical properties of liquids to compare with
the experimental value would be an attractive exercise. Such
correlations should exclude properties of liquid which are
influenced by H-bonding eg. Boiling point, surface tension
dielectric constant and in part energies of vaporization. Typical
physical properties that are not affected by H-bonding eg.
polarizability and dipole moments in the gas phase have been
utilized for such studies. The use of polar non-associated
liquids dgrives from the well- known relationship with
polarizabilities.

CONCLUSION

The Lorentz-Lorentz refractive index function and molar
energy of vaporization per unit volume have been correlated
wilh modified non-specific solubility parameter of non-polar
liquids to obtain the expressions for &' = 61.4(x3.3 MPa'?) (n%
- 1) (n?, +2) and 58.8( +6.8 MPa'?)AH,/V, respectively. Using
the computer least square regression analysis two
corresponding expressions with good regressions coefficients
also emerged. Using the latter set of expressions, and by
introducing the contribution of dipole moriient, expressions for
the estimation of modified non-specific solubility parameter of
polar liquids were aiso developed. Because of the large
variation in the constants C and K for the whole spectrum of
solvents, it was considered more appropriate to obtain the
mean value of the constants for groups of liquids with the same

molecutar properties eg. esters, ketones, ethers, alcohols, etc.
in order to obtain estimated modified non-specific solubility
parameter not significantly different from the experimental
value. The C and K values did not generally correlate with the
mean dipole moment of the family of liquids eg. for highly polar
nitro-derivative (p =3.50), C=163.2, K=46.2; ethers (u=1.14D)
C=434. K=449, aromatic hydrocarbons (u =0.5D) C=143.1,
K=162.1 The K values obtained from AH/V expression for
polar associated liquids seem to agree with the proposition of
structural differences in these groups of liquids.
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