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Summary

Acid-refined tall-oil was separated into resin acid
and fatty acids of approximately 94% purity, made
into soaps, and compared with those made from oleic
acid and rosin. Tall-oil resin-acid soap and rosin soap
are roughly comparable in dispersing power and low-
ering of surface tension and interfacial tension. The
tall-oil fatty-acid soap shows some points of inferior-
ity to sodium oleate, as might reasonably be expected
because of its greater unsaturation.

ETHODS of evaluation of various desirable
funetions of soaps inelude physico-chemical
properties, launderometer readings, foaming

properties, ete. The present paper is confined to the
physico-chemical properties of dispersing power, in-
terfacial tension, and surface tension. In a previous
paper details of preparation as well as washing and
foaming data for these soaps were furnished.

Dispersing Powers

Dispersing power is the property in which poor de-
tergents are most apt to be deficient. The method used
for its determination is a modification of the technic
of Snell (6), which has recently been described (4).
Essentially, it involves dispersing a lightly oiled um-
ber soil in the detergent solution, allowing the dis-
persion to stand for two hours, removing a sample,
and determining the depth at which the turbidity
obscures the light. The figures listed in Table I are
direct measures of the relative amount of umber sus-
pended according to em.™t X 100 (4).

Dispersing powers at 60°C. of less than 4 are con-
sidered very poor. A value of 8 is fairly good. Most
synthetic detergents at moderate concentrations show
dispersing powers of 7-12. Fatty soaps yield much
higher values. Values at 30°C. are generally higher
than at 60°C. Dispersing poorer values are useful in
screening detergents, but there ean be a gap between
ability to disperse this particular soil and actual per-
formance on natural soils attached to fabries.

At all concentrations tall-oil fatty-acid soap shows
a higher dispersing power than tall-oil resin-acid soap.
In most cases the dispersing power of the former is
about double that of the latter. Rosin soap shows a
low dispersing power throughout, roughly matching
tall-oil resin-acid soap at 60°C., and a bit higher at
30°C. Oleate soap however gives much higher values
than tall-oil fatty-acid soap. Mixtures of 75% rosin-
ate plus 25% oleate soap roughly check correspond-
ing mixtures of tall-oil fraetion soaps, but at 50%

1 Presented at 113th meeting of the American Chemical Society, Chi-
cago, Ill., April 14-23, 1948,
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TABLE I
Dispersing Powers in Distilled Water
Cm.-* X 100
B 30°C. 60°C.
Agent
0.5% 0.2% 0.05% 0.5% 0.2% 0.05%

Sodium Soap of

Tall-oil Resin Acids 64 63 7.2 62 59 5.1
75% Sodium Soap of

Tall-oil Resin Acids
25% Sodium Soap of

Tall-oil Fatty Acids 7.2 6.1 7.6 4.8 4.0 59
50% Sodium Soap of

Tall-oil Resin Acids
509% Sodium Soap of

Tall-oil Fatty Acids 93 75 94 55 81 76
25% Sodium Soap of

Tall-oil Resin Acids
75% Sodium Soap of

Tall-oil Fatty Acids 10.7 10.6 11.3 6.6 128 91
Sodium Soap of

Tall-oil Fatty Acids 11.6 12.0 15.3 7.9 143 12.5
Sodium Rosinate 7.9 7.7 49 59 7.7 5.1
25% Sodium Oleate
75% Sodium Rosinate 74 7.5 9.1 1.5 42 61
50% Sodium Oleate
50% Sodium Rosinate 17.0 264 119 114 181 7.6
75% Sodium Oleate
25% Sodium Rosinate 32.2 43.5 16.7 22.2 286 13.7
Sodium Oleate 33.2 46.8 25.0 28.6 30.3 23.9
Sodium Soap of

Tall-oil 6.8 6.7 8.9 46 44 5.3
Sodium Soap of Tall-

oil with Unsaponifi-

ables Removed 89 7.3 9.1 54 T4 13

fatty soap or higher, the rosin-oleate soaps are con-
siderably better.

In going from the 1009% resin soap to the 75%
resin, 259 fatty acid mixture, there is, under some
conditions, a slight decrease in dispersing power in
both the series. However there is an increase when
the 50-50 ratio is reached, this increase being sharp
for the rosinate-oleate series, less sharp for the tall-
oil fraction series.

Tall-oil soap containing unsaponifiables gives dis-
persing values which are quite low. These values
approximately check those for mixtures of 25% tall-
oil fatty-acid and 75% tall-oil resin-acid soap mix-
tures and are slightly lower than the values for rosin
soap. Removal of the unsaponifiable matter improves
results moderately, especially at the higher tempera-
ture. Thus the dispersing power for the tall-oil soap
containing unsaponifiables seems to be used up to a
considerable extent in dispersing the unsaponifiables.

Surface and Interfacial Tensions and pH Values

Low surface tension is sometimes taken as a eri-
terion for detergency. Practically the significance is
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that it frequently correlates with foaming power.
Surface tension, when considered with the contact
angle, does have a definite relation to wetting.

An important factor in detergency is the wetting
and displacement of oily films from fibre surfaces
by the detergent solution. Tendency to wet oil is
measured by the interfacial tension of the solution
against benzene containing 0.1% oleic acid (5). The
oleic acid is used because natural soils ordinarily con-
tain fatty acid (2). This can introduce complications
when alkaline solutions are being evaluated; part of
the interfacial tension lowering is due to the forma-
tion of oleic acid soap at the interface. However this
factor must be ineluded in a correct evaluation. Val-
ues were obtained in distilled water at 30°C. with a
research type duNouy interfacial tensiometer. Hark-
ins corrections were applied. The results appear in
Table II.

Interfacial tensions of 10 dynes are considered
fair and values of 5 dynes good. Values of 3 dynes
are excellent and cannot be improved upon. There-
fore variations within the range of 0-3 dynes mean
little. Although on pure substances interfacial ten-
sion measurements are acecurate within 0.2 dynes,
measurements on aqueous solutions of surface active
agents may vary several tenths of a dyne.

TABLE II

Surface Tensions, Interfacial Tensions, and pH Values of
Soap Solutions at 30°C.

Interfacial
Surface Tensions
Tensions i};ngso/ocan pH of
Agent dynes/;zm. against 0.1% 0.5%
at 30°C. Oleic Acid Solutgon
in Benzene at 30°C.
0.59% 0.2% 0.05% | 0.5% 0.2% 0.05%
Sodium Soap of
Tall-oil Resin Acids | 36.9 48.0 52.2 31 94 16.2 9.6

75% Sodium Soap of
Tall-0il Resin Acids

259% Sodium Soap of
Tall-oil Fatty Acids 31.0 30.6 32.6 2.8 8.8 19.7 9.8

509, Sodium Soap of
Tall-oil Resin Acids

50% Sodium Soap of
Tall-oil Fatty Acids 30.0 28.2 288 24 83 199 10.0

259% Sodium Seap of
Tall-oil Resin Acids
759 Sodium Soap of

Tall-oil Fatty Acids 28.9 26.9 26.1 2.8 7.3 18.8 10.3
Sodium Soap of

Tall-oil Fatty Acids 28.4 264 26.1 0.9 6.9 17.6 10.3
Sodium Rosinate 36.3 41.6 46.3 2.3 10.9 192 9.5
25% Sodium Oleate
75% Sodium Rosinate | 29.0 28.0 32.5 24 997 202 9.6
50% Sodium Oleate
50% Sodium Rosinate 27.0 264 26.7 3.0 8.1 18.7 9.0
75% Sodium Oleate
25% Sodium Rosinate | 26.8 257 26.1 1.8 6.7 183 10.1
Sodium Oleate 26.1 246 25.1 16 57 17.2 10.3
Sodium Soap of

Tall-oil 32.4 322 32.7 4.2 9.1 19.2 10.0

Sodium Soap of Tall-
0il with Unsaponifi-
ables Removed 30.2 28.6 30.4 25 84 199

At 0.2% concentration, fatty acid soaps give low
surface tensions in water, 23-26 dynes per em. Good
anion-active synthetic detergents give higher values,
usually 27-32 dynes per cm.

The surface-tension data show that tall-oil resin-
acid soap solutions have high surface tensions, vary-
ing from 36.9 to 52.2 in the concentration range
studied. Rosin soap solutions have values ranging
from 36.3 to 46.3, slightly lower than tall-oil resin-
acid soap but still higher than good detergents usu-
ally show. The tall-oil fatty-acid soap solution values
of 26.1-28.4 are lower than those of ordinary syn-
thetic detergents and almost as low as the lowest
values achieved by ordinary soaps. Oleate soap is
slightly lower, but the differences amount to only
1-2 dynes. In both series of soaps the surface ten-
sion drops sharply when the proportion of fatty-acid
soap is increased from 0 to 25% and thereafter drops
more slowly as the ratio of fatty-acid soap is further
inereased.

Sodium soap of tall-oil shows values of 32.2-32.7.
These are much lower than the values for straight
rosin soap. Extraction of the unsaponifiable matter
lowers these values further by 2-3 dynes.

In interfacial tension against benzene containing
0.19% oleic acid there is no important difference be-
tween the fwo series of soaps. Rosinate, oleate, and
both tall-oil fraction soaps are for all practical pur-
poses equivalent in ability to lower interfacial ten-
sion at 0.05% and 0.5% concentration. At the inter-
mediate concentration of 0.2%, the fatty-acid soaps
are somewhat better, but tall-oil resin-acid soap is
substantially like rosin soap and tall-oil fatty-acid
soap like oleate soap.

The pH values of solutions of the soaps are in-
cluded in Table II. In the absence of excess alkali,
resin soaps show lower pH values than fatty acid
S0aps.

Conclusions

Tall-oil resin-acid soaps, like rosin soaps, are much
less effective than fatty soaps in lowering surface ten-
sion and in dispersing an artificial soil. These prop-
erties correlate respectively with the poor foaming
and detergency values of such soaps, as described in
the earlier paper. However interfacial tension values
for the resin soaps and oleic acid soaps do not differ
substantially. Thus resin-acid soaps and rosin soaps
would not be ineffective in wetting oily surfaces.

In general, mixtures of resin-type and fatty-type
soaps have values for these physico-chemical con-
stants which are in between the values for the sep-
arate soaps, but this does not mean that the effects
are linearly additive. On the contrary, there are
marked deviations from linearity, particularly in
surface tension effects, where the more active fatty
soaps predominate even when present in rather small
proportions.
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