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- MELTING POIN T, LATENT HEAT OF FUSION
AND SOLUBILITY OF ORGANIC COMPOUNDS ’

F. 8. MorrivEs, Trrivors Wesreyax Uxiversiry
' IxrRODUCTION :

atories which are working with organie compounds are
constantly confronted with questiong having to do with
solubility ang choice of solvent for use in purifications.
In the great majority of cages the desired information
is not availahle from the published data, In such cageg
it ig necessary either to determine the solubility experi-
mentally or to resort to Some method of calculation, The
more successful of the various methodg used for caleu-
lating solubility generally employ an equation involy-
ing Raonlt’s freezing point law together with the sec-
ond law of thermodynamjes, Perhaps the simplest and

most useful of thege expressions ig,— :

—L

Commercia] laboratories as well ag educational labor-

log N =

4.58T

In this expression N represents the mole fraction of the
solute. (By solute is meant, that component which firgt:

erystallizes out in the pure state upon cooling the gys-

and I ig an integration constant, :

In general it may be said that thege equations have
been successful only for the go called ““idea]’’ mixtures,
By ideal mixture ig meant thoge binary systems, the com-

liquid components are mixed, The complete absence of
i any secondary molecular effects, such ag association and
compound formation, is implied in the definition, There.
fore, if in any case the heat effect for the solution pro-
cess of dissolving a solid in a liquid differs from the
latent heat of fusion of the solute at the temperature




262 TLLINOIS STATE ACADEMY OF SCIENCE

in question, then this simple form of the solubility law
does not express the true solubility.

Hildebrand,' in & series of very able papers, has shown
that the degree to which a given binary mixture of non-
polar substances departs from the ¢ormula for ideal mix-
tures is closely related to the ‘magnitude of the differ-
ences in internal pressures of the components. In the
fourth paper of the geries, he has deseribed a method
¢or evaluating solubility data, and has indicated how the
golubility of many substances may be approximately cal-
culated providing the solubility of the given substance
has been determined in solvents having a similar internal
pressure to that of the solvent in question.

In evaluating golubility data Hildebrand plots the
common logarithm of the mole fraction of solute against’
the reciprocal of the absolute temperature of the melting
point of the system. The experimental solubility points
when plotted in this manner should, if there are no sec-
ondary molecular effects, lie on a straight or only slight-

‘1y curved line over fairly wide ranges of temperature.
When the solubility curves of a given solute in a variety
of solvents are plotted in this way, there is obtained a
series of lines, which converge to a point at the melting
temperature of the golute where N= 1.0(Log N= 0.0)

According to the hypothesis put forward by Hilde-
brand, the nearer the internal pressures of the liquified
solute is to that of the solvent in question, the nearer will
the experimental curve approach to the ideal solubility
curve calculated from the latent heat of fusion of the
solute. Therefore, if two solvents should be found to
have exactly the same internal pressures, then the mole-
cular solubility of each solute ‘should be the same for the
two solvents. Hildebrand® has prepared a table of rela-
tive internal pressures from which, having a series of
golubility curves for each solute, the golubility curve of
any such solute may be located approximately for any
other solvent, the position of which, in the table of rela-
tive internal pressures, is known.

The obvious disadvantages of this method of ealculat-
ing solubilities are: first, the internal pressures .are
known for only a relatively small number of substances.
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Second, the method has not heen applied to polar gol-
vents. Third, in any case, the solubility must have been
determined in a series of selected solvents before the
solubility in other solvents may he calculated.

In the pages which follow we have deseribed a method

molecular compounds or solid solutions produced. It

should he possible also to tell which systems will give

.

partially miscible ang which immiscible liquid systems.
. DEVELOPMENT OF METHOD
From equation (1) it is evident that the slope of the
1

log N vs. /T curves ig related to the latent heat of fu-
sion of the solute in the following, manner, :
A log N —L
Slope = § — — T T e L (2)
A (UT) 458

Equation (2) applies only to those binary mixtures in
which the heat effect of the solution process is equal to
the latent heat of fusion of the solute, Now it ig a gen-
eral rule, providing no secondary molecular effects are

the solution Process is greater than the latent heat of
fusion. TIn gl such cases the slope of the logarithmie
ourves must be greater than that of the ideal slope. Thig
is well shown in Table 1.

The ideal slope for any solute is that slope which
would be obtained with a solvent which gives a thermo-
dynamically ideal mixture, - Tt ig evident from Hquation
(2) that the value of the ideal slope may be calculated by
dividing the latent heat of fusion of the solute (in small
calories per mole) by the constant 4.58,

If now the experimental valueg of the slopes of the

log N vs 1/T curves for g given solute in g variety of

In Table 1 are given values of the slopes and of the
- factors which have been caleulated for the four solutes,
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Naphthalene, Fluorene, Benzoie Acid and Urethane. A
glance at the solubility relations of these four substances
shows that the solvents which come the most nearly to
forming ideal solutions are the aromatic hydrocarbons
with their halogen and nitro derivities. These are fol-
lowed by the substances having lower internal pressures
such as ether, carbon tetrachloride, the esters and acid
anhydrides and algo by the substances having higher in-
ternal pressures, the amines, acids, aleohols and water.
Comparing the solubility relations of naphthalene and
fluorene, it is found that the relative positions of the log
N vs. 1/T curves are the same for both substances. Hence
it may be concluded that the internal pressures of these
two solutes are nearly the same. ' ‘
. When we come to consider the solubility relations of
benzoic acid, it must be remembered that this substance
is moderately polar; hence the moderately polar sol-
vents, or those having moderately high internal pres-
gures, come the maost nearly to giving ideal mixtures.
Finally, it is evident from Table 1 that urethane has an
internal pressure corresponding to that of the lower alco-
hols. The very high slope obtained for this substance
in toluene should be noted. Tt will be observed that the
highly polar substance, water, is a better solvent than
is toluene. ‘ '
In order to coordinate these solubility relations and
many others which have been studied we have made use
of the chart shown in Fig. 1. It will be observed that the

TABLE 1.

Slopes of the log N vs. 1/T> curves for the solutes Naphthalene,
Fluorene, Benzoic Acid, and Urethane and the values of the factors.
obtained by dividing the experimental slope by the jdeal slope.

SOLUTE—N APHTHALENE.

Slope of the Experi- Factor
log Nvs. mental slope taken
Solvent 1/T curves . 1deal slope from:Fig. 1
Ideal solvent ....... e 970 1 1
Diphenylamine .......ooeoeeer 960 1- 1-

FLUOTEIE wvvrnrrrorrssoss® s 970 1 1
Phenanthrene ...... S S 970 1 1
ChIOTDENZENe «.ovoreveirrt sy 970 1 1

Ethylene dichloride ........-- 980 1.01 1.01

Ethylene dibromide .......--- 990 1.02 1.02

CNitro benzene t....eeeereececs 1010 1.04 1.05
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sOLUTE——NAPHTHALENE——C'oncluded.

Slope of the Experi--
log N vs, mental slope
Solvent 1/T curveg Ideal slope
Benzene T - 1020 - 1.05
Toluene . . - " e, 1030 1.06
Phthalie anhydride .., '’ 1040 1.07
Carbon disulfide ..., .~ “eiai 1050 1.08
Pyridine ..., .. e ‘. 1060 1.08
Ethyl acetate ....... . 0 07" 1160 1.20
Meher .. ‘. 1180 1.22
Thymol -, 1200 1.24
Acetone ... 007 o 1260 1.30
Para toluidine . . """ " 1270 1.81
Alpha naphthylamine. . SOl L1270 1.81
. Alpha naphtho] ., [Tl - 1310 1.35
tanlling, L LBy .- 1430 1.47
FPhenol .. [ll1mr e 1700 1.75
Hexane ..... """ """ e, C 1740 1.80
) SOLUTE~—FLUORENE,
Ideal Solvemt .. ' . . 1050 1
Chlorbenzene /[ "/ """t 1060 1.01
Nitro benzene ..\, [ /"1 1 1090 1.04
Benzene ... [l 1180 1.12
Preldine ... 00l s 1200 1.14
Carbon disulfide ,.,, .. RIS 1210 1.15
Carbon tetrachloride ... | ' 1329 1.25
Aaillne 'L, o, 0l T 1510 1.44
Acetone ..., [I1lTII 1580 1.50
. SOLUTE—BENZ0IQ ACID
Ideal solvent ... ~°""™ K 1.
Acetone ., [Tl 940 . 1.04
Bewall .., Ll 940 1.04
Acetophenone .. 940 1.04
Fhenol, ..., 1l 1190 - 1.32
Nitro benzene ... e, 1200 1.33
Toluene .. /777 13870 1.52
Benzene ..., 00 0 1380 1.53
Acetic acid ..,.. " e 1460 1.62 .
Carbon tetrachloride ... | ' 1530 1.70
SOLUTE—URETH A N,
Ideal “solvent e 795 1
Methyl alcohol ..., ' 1" 925 1.17
Acetamid ..., .. R 950 1.19
Acetanilid .., |1 950 1.19
Bthyl aleonol ./ /11" 1060 1.33
Probyl aleonor ", " 1 12007 1.50-1:75
Amyl aleohor ..., "/ 15009 1.75-2.00
Water .. ..., 0 6w B, L 20007 2.25—

Toluene ... 0TI 26007 3.00~

255

Factor
- taken
from Fig. 1
1.06
1.07
1.09
1.11
1.10
1.19
1.22
1.30
1.33
1.35
1.32
1.40
1.45
1.75
1.80

1

1.04
1.04
1.04
1.35
1.34
1.47
1.45
1.58
1.67

22
.22
22
43
.62
.90
.85?
3.65?

DO et

right and left sideg of this chart are the same, except that
~one side is the inverge of the other., Op the left side
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tained by dividing the experimental slopes of the log
N vs. 1/T curves by. the ideal slope caleulated from the
latent heat of fusion. '

In this chart naphthalene has been taken as the start-
ing point. The value of the ideal slope is taken to be
970. This corresponds to a latent heat of fusion of 4,450

calories per mole, a value which is somewhat less than

PHENOL

ANILIKE
NAPETHOLS
'BERZOIC ACID
ACETONE
ACETOPHENONE
PARALDERYDE ANTHRAQUINONE
ETHER WITRO PHENOLS
GARBON TETRACHLORIDE GARBON DISULFIDE
| PHTHALIG ANHYDRIDE PYRIDINE
PENZENE, DIHALIDES FLUORENE
NHAPHTHALENE B r NAPHTHALENE
FLUORENE BENZENE, DIHALIDES

PYRIDINE s PHTHALIC ANHYDRIDE
GABROK DISULFIDE GARBON TETRACHLORIDE
NITRO PHEROLS ETHER
ANTHRAQUINONB . PARALDEHYDE
AGETOPHENONE
NAPRTHYLAMINES, ACETONE
BENZOIC ACID

NAPHTHOLS

ANILIRE

ACETIC ACID

Fig. 1.
) . Chart of Relative Internal Pressures.

- that commonly accepted for mnaphthalene, viz., 4,550
calories. In order to fix the positions of the other sub-
stances relative to naphthalene, it was found convenient
to locate first those substances which had been used as
solvents for naphthalene. Now a large number of freez-

~ing point and solubility curves of binary systems involv-
ing naphthalene as solute are given in the literature.
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Of this number about twenty appear to have been deter-
mined with the required degree of accuracy.- The ex-
perimental slopes of each of these curves are given in
Table 1, together with the value of the factorg obtained

passed through thig factor and the point chosen for
naphthalene. The point at which this line cuts the op-
posite side of the chart is the location of the substance in

solufes or golvents,

It will be observed that there may be some question,

especially where the factor has a value near to unity, ag

- to whether the factor should be slightly above or slightly
below the ideal position. TIn deciding thig question one
may be gunided somewhat by Hildebrand ’s table of rela-
tive internal pressures and also by the solubility rela-
tions in other systems, : -

In making the complete table we have caleulated to
mole fractions the solubility and freezing point measure-
ments of over 400 binary mixtures, N ot all of the sub-
stances studied appear in the chart, There have been
large number of isolated systems investigated which

USES AND LIMITATIONS OF THE CHART

The uses of this chart are quite evident from the fore-
‘going discussion. Tn the first place it may be used to
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calculate the freezing point curve or the solubility of any

substance in the table with any other substance in the

table providing the latent heat of fusion (ideal slope
of the log N vs. 1/T curves) is known and the assumption

is warranted that there are no complicating‘molecular

offects. In making the caleulation all that is necessary is

to find the factor by which the ideal slope must be in-

creased in order to make it equal to the ‘slope which

would be determined experimentally. MThis factor is

found by placing a straight edge across the chart in sueh
a position that it joins the components of the desired
system. The point at which this cuts the line of factors
will then be the ratio gought. Tvidently, the nearer two
qubstances are to one another in the table, the more
nearly will their reciprocal solution approach to that of
the ideal mixture. A comparison of columns 4 and 5,
Table 1, will indicate the degree of precision to be ex-
pected. _ ,

Tn determining molecular weights by the melting point
or. boiling point methods, one should choose a solvent
which has approximately the same position in the chart
as the solute to be used. If this rule is not followed
it will be observed that the ¢“molecular association”’ of
the solute will appear to increase in direct proportion to -
the magnitude of the factor relating the golute and sol-
vent in the above chart. ' '

In this connection, it is commonly assumed that acetie
acid in benzene golution (benzene = solute) is associated
into double molecules as determined from the Van’t Hoff
freezing point laws. Tn making that agsumption, the
further assumption has been made that the heat of the
solution process is equal to the latent heat of fusion. In
many ways it is more tenable to assume that in those
systems which give fairly straight logarithmic solubility
curves, at least, the variation from the normal is in the
 heat effect rather. than in the molecular weight of the
dissolved substance. This view is further supported
by the fact that when molecular complexes are formed
very highly curved golubility curves are obtained.

MThis chart should also aid in the choice of solvent to
be used in recrystallization and in the choice of extract-



PAPERS ON CHEMISTRY AND PHYSICS 261

ing solvents. Tn this connection the question may be

uids may be expected to occur. In general the higher
the melting point of the components the greater must be
the difference in internal pressure to cause a separation
- into two liguid phases. When the factor between two
components is greater than 5.0—5.5 the substances may
be considered as practically immisecible, Mixtures of
two compounds containing enolic or ketonie OXygen may.
not follow this rule due to the formation of oxonium

~ compounds, ' ’

In making the ealeulations involved in constructing
this table some generalizations have been observed
which, although probably well known, will be valuable in -
placing other substances in the table and also in showing
the uses and limitations of this method of calculating

solubility. ,

It has been found that structural isomers very seldom
form mixed erystals. or chemical compounds; phenan-
threne and anthrecene, however, do form an unbroken
series of mixed crystals.

Struetural isomers generally have very mearly the
same internal Pressures; hence the freezing point curves
between isomers are useful in determining the ¢¢ideal
~slope’”. Resorein and hydrochinone are apparently ex-
ceptions to this rule, ‘

It has been observed that when substances containing
hydroxyl groups enter into systems containing enolic or
ketonie oxygen, positive deviations from Raoult’s law
may be expected to oceur, i. e., the solubility will be
greater than that calenlated from the principleg outlined
- above. ’

A typical exception to this rule ig found in the Sys-
tem Resorcin—Water, the log N vs. 1/T curve for which
is almost a straight line. '
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Binary systems of similarly constituted molecules may
be expected to form mixed crystals. Examples are:

para chlor nitro benzol—para brom nitro benzol.
- para brom toluene—para iodo toluene.

Tt is interesting to note that substances having simliar
structures occupy ‘approximately the same place in the
table, thus :— ‘

Acetone, benzophenone, acetophenone, benzil.

Pyridin, pyrrol, carbazol. B

Tthers anhydrides, esters.

Simple amines.

Simple nitro derivitives.

Simple halogen derivitives.
' In describing the above method of caleulating solubil-
ity we have made the assumption that the log N vs. /T
curves having the ideal slope is known -or may be deter-
mined. We shall now consider some of the methods of
‘obtaining this ideal slope in cases where it is not known.

METHODS OF FINDING LATENT HEAT OF FUSION AND
IDEAL SLOPE

The method which has been found to give the most con-
gistent results is the following. There is first obtained
a complete freezing point curve of the substance in ques-
tion, for convenience called A, with some other substance,
B, the ideal slope for which is known and the position of
which in the chart of relative internal pressures has been
determined. In choosing the exact binary system to be
used it is necessary that there shall be no molecular com-
plexes formed in the solution, and it is convenient to
choose as the second component a substance having about

the same melting point as that of the substance to be in-

vestigated. . The factor to be used between solute B and
golvent A is first determined by dividing the value of the
ideal slope for B into the value experimentally obtained
when the substance A, of unknown internal pressure, is
. used as solvent for B. Having determined this factor,
the position of the substance A in the chart may be found.
If now the substance A be used as solute B, or any other
substance whose position in the chart is known, be used
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as solvent and the slope of the log N vs. 1/T curve of
the system is determined, then the ideal slope for A ig
obtained by dividing thig experimental slope by the ap--
propriate factor obtained from the chart, Fig. 1.

From the ideal slope so obtained the latent heat of
fusion of the solute may be calculated. This ig done by
multiplying this ideal slope by the constant 4.58 which
gives the latent heat in calories per gram mole. In Table
2 are given some values of latent heats calculated in thig
way. It will be observed that these values compare fav-
orably with thoge determined calorimetrically.

A second method for determining the idea] slope and
the position in the table may be called the ‘““cut and try”’
method. This method may be used in those cases in
which the solubility of a solute hag been determined in a
series of solvents whoge bositions in the chart have been
determined. Tt ig evident that there is only one position
in the chart which will satisfy the demands of the factors
of more than one solvent when the solute has been given
any value for the ideal slope. The object is to find that
set of values for the ideal slope and for the position in

 the chart which comes the most nearly to fitting all of the
solvents involved, Evidently only two such solvents are
needed, but if more have been investigated greater confi-
dence may bhe placed in the results obtained.

A third method for determining the ideal slope .of the
log N vs. 1/T curves may be used in those cages in which
L, the latent heat of fusion, ig accurately known. Thig ig
seldom the case, however. It is regretable that such an
important physical property has been so long neglected.
In cases where it has been determined the results are
often so discordant that doubt is thrown upon much of
the published data, This variation ig due, partially at
least, to the fact that many of the values have been cal-
- culated from Van’t Hoff s equation and hence the valueg
-obtained will depend upon the nature of the solvent used.

In table 2, column 5, have been tabulated the latent
heats of fusion of a representative number .of organie
compounds.  These values have been taken largely from
Landolt and Boernstein, Tabellen, and only those results
which have been calorimetrically determined are inelud-
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ed. Tn the 4th column of this table are given the latent
heats of fusion as caleulated from the ideal slopes of the
log N vs. 1/T curves. Finally, in column 6 are given the
quotients obtained by dividing the calculated molecular
latent heat of fusion expressed in small calories by the
absolute melting point of the gubstance. This, according’

to Walden,® should equal about 13.5. It will be observed -

from table 2 that the constant, 13.5, applies very well to .
most halides and nitro compounds and to many other
igolated compounds, especially to those substances which
have relative high molecular weights and moderately
high melting points. In general, it may be said that the
Walden constant for the more highly polar substances
such as the hydroxide, ketones, amines, ete., has a value
somewhat smaller than the normal. In any case, it
should be possible, by reference to table 2, to calculate
an approximate latent heat of fusion and hence the ideal
slope for amy substance whose structure and melting

~ point are known. Presuming the structure to be known,

it is then possible to locate approximately the position
of the substance in the chart, Fig. 1. With this informa-
tion it is then possible to caleulate the solubility of the
substance in question in all of the substances shown in
the table which do not form molecular complexes or solid
golutions. Thus it ig seen that a fair idea may be had of
the solubility relations of any given substance from only
the melting point and structure of the solute. :

The application of the principles outlined above should
aid materially in the choice of solvent for crystallizations
and also in the choice of solvent for use in molecular
weight determinations.

TABLE 2.
The Latent Feat of Fusion of Organi_é Compounds.

. HYDROCARBONS.
Ideal
M. Pt. Abs. Slope S 4.58 L cale.
i Substance . (Tm) (si) (L cale.) Lobs. Tm
BENzole ..eovoconsresrrttt 218.5 510 2330 2360 8.36
Para Xylole ....oeieevccne 287 .4 840 - 3840 4170 13.4
Diphenyl methane .......-- 299.3 810 3700 ceee 12.4
Diphenyl ....corsearnerent 343.2 960 4390 4390 12.8
Naphthalene .....c.eeeeeers 353.1 970 4440 4550 12.6
Triphenyl methane .....eves 366.0 970 - 4440 IR 12.6
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HYDROOARBONS*COHCIUded.

Ideal
M. Pt. Abs, Siope  gi. 4.58

ubstance (Tm) (Si) (Leale.)
Acenaphthene e, 366.5 1090 5000 -
Phenanthrene i, 371.0 98¢ . 4470
Fluorene ..., .\ """ 386.5 1050 4800
Pyrene ..., R 421.0 1150 5260
Anthracene ... 10" 489.6 1600 6870

HALIDES,

Bthylene dibromide " ey e 282.8 550 2540
P-brom toluole ...,,,. .. " 299.8 800 3680
P~dichlor benzole ..., ., .’ 325.5 960 4400
P-dibrom benzole .,,,,... . 360.0 1060 4850
P-diiodo benzole ..., . .. e 401.0 1200 5500

. ‘ NITRO COMPOUNDS,
Penitro toluole ... . . 324.3 800 3660
Alpha nitronaphthalene. ... 328.0 950 4340
~3~4~dinitro toluole ..., .. 332.0 990 4520
1-2-6-dinitro toluole ..,,,, 338.0 1000 4570
1-2-4-dinitro toluole ....... - 844.0 1020 4650
M-dinitro benzole ..., ' 363.0 1070 4900
O-dinitro benzole ..., . | " 389.5 . 1160 5300

NITRO HALIDES,

P-fluor nitrobenzole o Wai 299.5 710 3240
O-chlor Ditrobenzole .,,.. 305.3 850 3900
~brom nitrobenzole 0t e 311.2 900 4110
M-chloy nitrobenzole ., ceee. 315.8, 930 4250
—chlor nitrobenzole .., ... 357.0 1060 4850
P-brom nitrobenzole .., ... . 396.5. 1200 5490 -
P—iodo nitrobenzole ., " 446.0 1500 6850
1-2-4-dichlop nitrobenzole. . 313.6 810 3700

AMINO COMPOUNDS,
Aniline .............".... 267.5 425 1940
P-toluidine . [Tttt - 316.5 gy 3980
Alpha, Naphthylamine, , . ceen 317.7 . 680 3110
Dipheny] amine ..., . . .. 325.%7 880 4020
O-nitraniline el 343.0 840 3840
M-nitraniline ... "0 387.0 1000 4570
P-nitraniline ..., "/ 421.0 1100 5030
OXYGEN CONTAINTNG SUBSTANOES,
Meta cresol ... . . . . . . 277.3 380 1740
Ortho cresol R . 303.7 475 2170
Phenor ..., 0000 " 313.6 495 2260
Alpha naphthor [ 1 367.5 1120 5120
Beta naphthol ....,,.. ceeees 895.0 1150 5250
Resoreinor .., 7 """ 388.4 565 2580
Hydrochinone e, 443.0 705 3220
Thymol ... .00 322.2 650 2970
Menthol ..., 0000 315.0 650 2970
Paraldehyde cerieniinnaaaa,, 2850 615 2820
. Phthalic anhydride ..., .. .. 403.8 1070 4900
~ Acetophenone ..,,.,. . ue 2935 i e sei

Lobs.

seee

6890

2540
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OXYGEN CONTAINING SUBSTANOES*Conclu(Ted.

) Ideal
M. Pt. Abs. Slope gi. 4.58 Lcale.
Substance (Tm) (8i) (Lcalc.) Lobs. Tm
Benzophenone ....ceie-weees 322.0 830 3800 4310 11.8
Benzil ...oveoeeevonrnrstey 388.0 1020 4650 4650 12.0
Anthraguinone «....oeoeeec: 558.0 3560 7180 7180 13.9
‘Acetic acid ...eeeeereneeres . 289.4 320 1460 2630 5.06
Trichloracetic acid .......: 330.0 775 3540 10.7
. Beta oxynaphthoic acid..... 489.0 1440 6580 13.5
i MISCELLANEOUS SUBSTANCES.
Urethane  ....cecee eaeeies 318.2 795 3630 3630 8.03
Carbazole ..e.eeeesemrieets '518.0 1400 6400 7050 12.3
Acetamid ...eseeseeireres . 350.0 480 2200 S 6.3
Ortho nitrophenol ...i.c--- 319.0 810 3700 3720 11.6
Meta nitrophenol ......... 367.5 1080 4950 wos s 13.5
Para nitrophenol .« .....eeeee 386.0 1150 5260 13.6
1~2—4~dinitr0phenol ... 2840 1140 5210 13.6
Picric acid ..coeoeerreent 395.5 910 4160 10.5
SUMMARY

There has been developed a method for caleulating
solubility based upon Raoult’s ideal freezing point law
and employing an empirical method for determining the
actual deviation from the ideal.

A method for calculating the latent heat of fusion from
golubility data has been déscribed.
~ Some generalizations regarding the results to be ex-
pected with various types of binary systems are dis-
cussed.
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