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1. Scope nique® and values range from 0 to about 25. Another method,

1.1 This test method covers determination of the solubilityWhich limits values ofy to the range of 2.2 to 10, defingsby
of resins and polymers in terms of the region of solubility the following equation:
parameter and hydrogen bonding of solvents in which com- v = (0.0359% Av) + 2.2 2

plete solution occurs. In some cases dipole moment of the \\herewv is the wavenumber shift as determined by Gordy’s
solvents may also be required to delineate more exactly thiethod. Hydrocarbons, halogenated hydrocarbons and nitro-

boundaries of solubility. hydrocarbons have low values of, esters, ethers, ether-

1.2 This test method is applicable only if the test solutionsy|cohols, and ketones are intermediate: and alcohols, amines,
are of sufficient clarity and freedom from color to allow ;.4 acids have high values.

accurate visual judgement of complete solubility and of low 5 1 3 The solubility parametéx.., of a mixture of solvents

enough viscosity for solution to take place. having parametersy,, d ,, etc., is a function of the molar
1.3 This standard does not purport to address all of thef;ction and molar volume of the components:

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro- OXaV 826V 5) 1 4V, + X5V2) ®)
priate safety and health practices and determine the applica- in which x; andV,, X, andV,, etc., are the corresponding
bility of regulatory limitations prior to useFor a specific molar fractions and volumes, respectively. If the components
hazard statement see Note 1 in 6.2. have the same molar volumeg, (= V ,),

Bm = X181 + X0, 4)
Thus, in a mixture of two components A and B having the
same molar volumes and solubility parameter valueg,aind

2. Terminology

2.1 Definitions:
2.1.1 The solubility parametérof a substance is defined as
the square root of the “cohesive energy density,” or energy ofE

vaporization per unit volume: _ (volume percent A< 3,) + (volume percent B< 3g)
O = 100 ®)
8 = (AE/ V)12 1 . .
( ) @) 2.1.4 Similarly, the hydrogen bonding valus,, of a
where: mixture is determined by:
AE = energy of vaporization, and (volume percent AX v,) + (volume percent B vg)
V = molar volume. Ym = 100 (6)

The value ofd for a volatile liquid can be calculated . ]
accurately from the latent heat of vaporization, or approxi- and dipole moment by
mately from its boiling point. Solubility parameter values for _ (volume percent A< ,) + (volume percent BX g) @)
large number of solvents are available in Table 1. Hm 100
2.1.2 Solvents are also classified according to their hydro-3
gen bonding powery. Numerical values foy may be derived - . ) o
from spectroscopic analysis. In one metRog,is defined as 3.1 Solubility of resinous and polymeric materials is depen-
one-tenth the wavenumber shift observed by Gordy’s techdent upon the solubility parameter, hydrogen bonding, and
dipole moment of the solvents. Solubility parameter is the most
important property of the three, followed by hydrogen bonding.
Consequently, the solubility of most materials is sufficiently

1 This test method is under the jurisdiction of ASTM Committee D-1 on Paint defined by the area of solubility parameter and hydrogen
and Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee D01.33 on Polymers and Resins.
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