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This invention relates to a bituminous com 
position. More particularly the invention relates 
to a composition comprising an asphaltic mate 
rial, an insoluble soap, and an emulsi?er adapted 
when in contact with wet aggregate to promote 
formation of emulsions of the water-in-oil type 
and lasting adherence of the composition to the 
aggregate. - t 

The invention is particularly adapted for use 
in connection with paving compositions and will 
be illustrated by description relating thereto. 
Improvement of the contact between wet stony 

aggregate, such as broken stone or gravel, with 
bituminous paving compositions has received a 
great deal of attention and numerous proposals 
have been made for effecting such improvement. 
There remains, however, the need of an economi 
cal composition adapted to adhere not only 
quickly but also durably to aggregate incorpo 
rated in wet condition and to show desired resist 
ance to loss of plasticity of the composition on 
aging under-conditions of use.- - 
The present invention provides such a come 

position. Brie?y stated, the invention comprises 
a bituminous composition characterized by thor 
oughness of contact and adherence to stony ag 
gregate incorporated in wet condition, the com 
position containing an asphalt-1c material and a 
mixture of an insoluble soap and an emulsi?er, 
and the emulsi?er being one that when in con 
tact with the insoluble soap and water, is effec 
tive in producing emulsions of the water-in-oil 
type. 
In the preferred embodiment, the invention 

comprises the use as emulsi?er of a higher fatty 
acid derivative containing an NH: group in the 
form of the acid amide and suitably partly also 
in the form of an amine. The invention includes 
also the method of making bituminous composi 
tions of the kind described. a 
In general, there is formed an anhydrous mix 

ture of the bituminous material, a water insoluble 
soap, and emulsi?er of the kind described, the 
proportion of soap and emulsi?er being minor as 
compared to .the amount of bituminous material 
present. ‘Such a composition applied to aggre 
gate is highly resistant to stripping of the com-_ 
position from the aggregate under severe condi 
tions of test or use. 
As the bituminous material, there is used to 

advantage one of the common grades of asphaltic 
.material, such as natural asphalt or petroleum 
still residues of paving grade. There may be 
used also the plastic residues from coal tar dis 
tillation. ‘ ‘ ~ 
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\ As the insoluble soap, there is used to advan 
tage the zinc oxide soap of tall oil, a fatty acid .» 
containing by-product of the paper industry that 
contains a large proportion of abietic acid and a 
lesser proportion of other higher fatty acids. In 
place of the tall .011, there may be used oleic acid, 
ricinoleic acid, linoleic acid, the mixture of acids 
derivable by'hydrolysis of cottonseed oil, corn oil, - 
or ?sh oil, or like acids. In place of the zinc 
soap, there may be used the corresponding soaps 
of aluminum, iron, calcium or other multivalent 
metal ordinarily utilized in the making of water 
repellent soaps. The zinc'soaps, however, are 
particularly effective for the purpose and are 
preferred. 
The proportion of zinc oxide or other metal 

compound, used to react with the fatty acids in 
the formation of the insoluble soap,’ may be 
varied within limits. The proportion used is 
sufficient to neutralize a large part and advan- - 
tageously all_ of the fatty acids. Particularly 
good results are obtained when the proportion 
used is substantially in excess of the fatty acids. 
Thus, when zinc oxide is used as a source of the 
multivalent metal it may be used in the propor 
tion of about 10 to 30 parts for 100 parts of the 
tall oil or equivalent amount of other fatty acids. 
When metal compounds other than zinc oxide 

are used, they should be used in proportion 
equivalent to the zinc oxide which they replace, 
that is, equivalent to about 10 to 30 parts of zinc 
oxide for each 100 parts of the fatty acids. 
In making insoluble soaps of metals whose 

oxides do not react readily .with higher fatty 
acids, the fatty acids may be ?rst converted to 
sodium soaps which are then treated with water-‘ 
soluble salts of the multivalent metals, as, for 
example, aluminum or ferric sulfate or chloride, 
in the presence of water. The sodium salt pro 
duced as a by-product is removed by repeated 
washing. The insoluble soap so made is then 
thoroughly dried, by warming to cause evapora 
tion of water present. _ ' 

Particularly good results in lasting adherence 
of the bituminous composition to aggregate have 
been obtained when the emulsi?er is an amide \ 
of a higher fatty acid or acids, such as those of 
tall oil, oleic, palmitic, lauric, or stearic acid 
alone or mixed. _ The oleamide is preferred for 
reasons of economy and also because of particu~ 
larly satisfactory results obtained by its use. - 
With some types of stony aggregate, it is de 

sirable to have present in the emulsi?er, not only 
an amide of the kind described, but also a com— 
pound containing an amine group in addition to 



. examples. 

2 
the radical of a higher fatty acid. Such an 
amine is made to advantage by the reaction of 
ethylene diamine, diethylene triamine, triethylene 
pentamine, or other polyamine with a fatty acid 
in proportion inadequate to neutralize all of the 
amine groups. Thus, there may be made an 
amine that is satisfactory for the present purpose 
by the interaction of 1 molecular proportion of 
oleic acid and 1 molecular proportion of ethylene 
diamine. With the triamines, as a further ex 
ample, there may be used two molecular propor 
tions of the fatty acid for 1 molecular proportion 
of the triamine. Products so made contain an 
unreacted amine group, - 
The amide, and amine if used, should be liquid 

at the temperature of pouring of the bituminous 
composition as applied in paving and should be 
soluble or readily dispersible in the said compo 
sition. ' 

Particularly satisfactory emulsi?ers of this gen 
eral type are those known as Nopco 2179-3, an 
oleyl amide. Another very satisfactory emulsi?er 
is the oxyalkyl (say oxymethyl, oxyethyl, or 
oxybutl) amide of a fatty acid of the kind de 
scribed. A suitable amine is Nopco C. V. T., 
which includes the reaction product of oleic 
acid with ethylene 'diamine in equimolecular 
proportions. 

Compositions and the method that have been 
found to be‘ particularly satisfactory are illus 
trated, in further detail in the following speci?c 

Example I 

One hundred parts of talloil are warmed to 
about 325° F. and twenty-eight parts of zinc 
oxide are incorporated with thorough stirring, 
proportions here and elsewhere herein being ex 
pressed as parts by weight. The resulting mix 
ture including zinc soaps of the acids of talloil 
and a substantial excess of zinc oxide, is main 
tained at an elevated temperature and stirred 
until practically all water formed in the reaction 
has been expelled and the remaining material 
is made substantially anhydrous. 
The soap so made is mixed with an oleic acid 

amide, the amide being used to advantage in the 
proportion of about 2 to 8_parts for 100 parts of 
the soap. Preferably the amide is incorporated 
into the talloil before the zinc oxide is added, 
so that uniform incorporation may be made con 
veniently. 
The mixture of soap and emulsi?er so made 

is then thoroughly blended into bituminous ma 
terial, either with or without the use of usual 
cut~back solvents. It is a feature of my inven 
tion, that the emulsi?er and soap mixture has 
the power of emulsifying water in semi-solid 
asphalt without cutting with a solvent. The pro 
portion of the mixed soap and emulsi?er need 
not be large, about 0.5 to 5 parts of the mixture 
for 100 parts of bituminous material being suf 
?cient and the exact proportion selected depend 
ing upon the extent of the emulsifying effect 
desired from the use of the mixed soap and emul 
si?er and thoroughness of adherence to the ag 
gregate on aging. ‘With most types of aggregate, 
1 to 2 parts of the mixture for 100 parts of 
asphalt are adequate. 

Example [In 
The procedure of Example I is followed ex 

cept that there is incorporated with the amide 
about an equal weight of a higher fatty acid 
derivative containing an amine group, this in 
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gradient being of the type discussed in detail 
above, as, for example, the Nopco, C. V. T. 
While the compositions of both Examples I 

and II are satisfactory in giving contact and ad 
herence of the bituminous composition to aggre 
gate initially incorporated in wet condition, I 
have found that the composition of Example 11 
is superior in giving quicker contact and more 
lasting adherence with certain types of aggregate. 
With some types of aggregates characterized by 
relatively low resistance to wetting by asphalt or 
the like, I may omit the emulsi?ers of Examples 
I and II (1. e. the amide and amine may be 
omitted) provided zinc soap is used and the 
composition contains a'substantial excess of zinc 
oxide, over the tatty acid component. 
The bituminous compositions made as described 

are substantially anhydrous, the 'raw materials 
used in making the compositions containing no 
appreciable amounts of water. 
In using bituminous compositions of the kind 

described, it is advantageous to treat the aggre 
gate with a small proportion of lime, say, with 
hydrated lime in the proportion of about one-l 
half to 1 part for 100 parts of the aggregate, 
before the bituminous composition is applied. 
When the aggregate is so treated, adhesion of 

, the bituminous composition occurs at once. ' 
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In making my new composition in a usual type 
of traveling plant, the mixture of the bitumen, 
insoluble soap and emulsi?er, and the- lime 
treated aggregate are placed in a pugmill, The 
mixture is agitated and heated to approximately 
600° F., to lower the viscosity of the bitumen 
composition. Substantially a perfect coating of 
the aggregate and adhesion is secured in a few 
minutes, regardless of whether the aggregate is 
initially supplied wet or dry or even frozen. The 
coated aggregate is then discharged from the 
pugmill directly into a conventional spreader 
and ?nishing unit equipped with a torch which 
maintains a temperature of about ‘300° F. or so. 
The coated aggregate is then placed in the pave 
ment. ‘ 

Tests show that the finished composition is 
characterized by strong adherence of the bitu 
minous composition to the aggregate and also 
that the bituminous composition itself remains 
of high ductility and plasticity on aging. When 
% inch aggregate is coated with my improved 
composition of the kind described in Examples 
I and II, allowed to cure, and then submerged 
in distilled water for 24 hours, the amount of 
stripping which results is not greatly in excess 
of 1 per cent. The results of the standard Nich 
olson test are significant, also. When the % 
inch aggregate is coated with the composition, 
cured for 24 hours, and then tumbled in water 
for 15 minutes at 100° F., 45 minutes at 120° 
F., and 15 minutes at 130° F., there is prac 
tically no stripping, when the aggregate used is 
either hydrophilic or hydrophobic. Furthermore, 
the asphalt or like bituminous material in the 
composition remains ductile and plastic over a 
long period of time, as distinguished from the 
loss of life and embrittling which are experi 
enced in certain conventional asphalt composi 
tions on long exposure to the oxidizing in?uence 
of the atmosphere. - , 

It is to be understood that the details given 
are for the purpose of illustration and that var 
iations within the spirit of the invention are 
intended to be included within the scope of the 
appended claims. 
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What we claim is: p 
1. A bituminous composition characterized by 

thoroughness of contact; and lasting adherence 
. to stony aggregate incorporated in wet condi 
tion, the composition being substantially anhy 
drous and comprising an asphaltic material, a 
water insoluble soap, and an amide of a higher 
fatty acid constituting an emulsi?er adapted, 
when in contact with the insoluble soap and 
water, to cause the formation of emulsions of the 
water-in-oil type. . , 

2. A bituminous composition characterized by 
thoroughness of contact and lasting adherence 
to stony aggregate incorporated in wet condi 
tion, the composition being substantially anhy 
drous and comprising an asphaltic material, a 
water insoluble soap, and an emulsi?er com— 
pound containing the radical of a higher fatty 
acid and an amine group constituting an emul 
si?er adapted to cause; when in contact with 
the insoluble soap and water, the formation of 
emulsions of the water-in-oil type. 

3. A bituminous composition characterized by 
thoroughness of contact and lasting adherence 
to-stony aggregate incorporated. in wet condi 
tion, the composition being substantially anhy 
drous and comprising an asphaltic material, a 
water insoluble soap, and a mixture of a higher 
fatty acid amide and an emulsi?er compound 
containing a higher fatty acid radical and an 
amine group constituting an emulsi?er adapted, 
when in contact with the. insoluble soap and 
water, to cause the formation of emulsions of 
the water-in-oil type. » 

4. A substantially anhydrous paving composi— 
tion comprising a major proportion of asphalt 
and a minor proportion of a mixture of a multi 
valent metal salt of oleic acid and oleamide, the 
proportion of the oleamide being substantially 
less than the proportion of the said salt. - 

5. A substantially anhydrous paving composi 
tion comprising a major proportion of'asphalt 
and a. minor proportion of a mixture of a multi 
valent metal salt of oleic acid and an oxyalkyl 
fatty acid amide, the proportion of the amide 
being substantially less than the proportion of 
the said salt. 

6. A substantially anhydrous paving composi 
tion comprising a major proportion of an as 
phaltic material and a minor proportion of a 
mixture of a multivalent metal soap and an 
emulsi?er, the emulsifier being the product of 
the reaction of a. polyamine with a higher fatty 
acid in proportion substantially less than that 
adequate to react with all the amine groups of 
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the polyamine, so as to produce a compound con 
taining the radical of a higher fatty acid and 
an amine group. 

'7. A substantially anhydrous paving composi- 
tion comprising a major proportion of an as 
phaltic material and a minor proportion of a 
mixture of a multivalent metal soap and the 
product of the reaction of an alkylene diamir \ 
with a higher fatty acid in proportion substan 
tially less than that adequate to react with both 

' of the amine groups of the diamine, so as to 
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produce a compound containing the radical of 
a higher fatty acid and an amine group. 

8. A paving composition comprising asphalt 
and the reaction product of talloil with zinc 
oxide, the said reaction products having the 
property, when in contact with water, of-pro 
moting the formation of emulsions of the water 
in-oil type. 

9. A paving composition as described in 
claim 8, the zinc oxide being in substantial excess 

. of the amount equivalent to the talloil and’ pro 
moting contact and adherence of the composi 
tion to aggregate incorporated in wet condition 
and the composition including an emulsi?er con 
sisting of an amide of a higher fatty acid. 

10. A paving composition comprising asphalt' 
and a multivalent metal soap of the fatty acids 
of talloil and an emulsi?er consisting of an 
amide of a higher fatty acid, the said soap and 
amide having the property, when in contact with 
water, of promoting the formation of emulsions 
of the water-in-oil type. ' 

11. A paving composition as described in claim 
1, the emulsi?er being present in the proportion 
_of about 0.5 to 5 parts for 100 parts of the as 
phaltic material. ' 

12. A paving composition as described in claim ' 
1, the emulsi?er being present in the proportion 
of about 0.5 to 5 parts for 100 parts of the as 
phaltic materialand the composition containing 
about 2 to 8 parts of the higher fatty acid amide 
for 100 parts of the said water-insoluble soap 
of the multivalent metal with the higher fatty 
acid. ‘ 

13. A paving composition comprising a stony 
aggregate and a bituminous composition of the 
kind described in claim 1 extending between and 
adheringstrongly to the said aggregate. 

14. A composition as described in claim 1 in 
cluding admixed lime, the lime serving to pro 
mote adhesion of the bituminous composition 
to the said aggregate. 

- JAMES M. JOHNSON. 
EARL C. BROWN. 


