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This invention relates to a surface active agent 
and the method of making it. It relates also to 
asphalt and like bituminous compositions includ 
ing the agent as an additive. _ 
The invention is particularly useful in making 

improved paving compositions, as, in improving 
the coating of wet stone by bituminous materials, 
bonding of the materials to the stone, and resist 
ance to separation after long soaking in water. 
It will be illustrated, therefore, by description in 
connection with such use. 
The invention relates to‘ additives of the class 

described in the following patents to‘ James M. 
Johnson: No. 2,426,220, issued August 26, 1947; 
No. 2,386,867, issued October 16, 1945; and No. 
2,419,406, issued April 22, 1947. 

- Our new product is ?owable, as ?rst made. 
When cold it remains ?owable when mixed with 
only a small proportion of solvents such as rela 
tively inexpensive petroleum or coal tar distil 
late products while maintaining effectiveness of 
the additive in asphalt compositions. 
Brie?y stated, our invention comprises the" 

method of making an amido-amino-amine soap 
by reacting a polyamine containing at least 3 
amino groups with an acid mixture consisting 
essentially of higher fatty acids and rosin acids, 
in proportion to leave unreacted at least ‘one 
amino group of the amine, and then heating the 
resulting. amine soap at an elevated temperature 
causing decomposition of the soap group of the 
higher fatty acid with the amine, so as to form 
an amido group and leave the soap of the rosin 
acid in undecomposed condition. >' 
The invention includes also the amido-amino 

amine soap in which the amido group includes 
the acyl radical R.CO. of a higher fatty acid and 
in which the acid radical represented in the 
amine soap is that of a rosin acid such as abietic. 
The ‘invention comprises,» in addition, com 

positions of bituminous paving material includ 
ing the above mentioned product as additive, as, 
for instance, an asphalt ‘composition including 
0.2 to 0.7 part of the soap to 100 parts of the 
asphalt, preferably with a diluent of kind to be 
described. -' ' 

The invention will be illustrated in greater de 
tail by description in connection with my pre 
ferred surface active agent, namely, oleyl amido 
amino-amine abietate, the amine serving as the 
base for ‘this compound being diethylene .tri 
amine. ' ' 1 

In making this compound, 1 mol of diethylene 
triamine is mixed with 1 mol of oleic acid and 
1 mol of abietic acid. The mixture is then heat 
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ed. Reaction occurs in accordance with the fol 
lowing equations, R.COOH and R'.COOH rep 
resenting, respectively, oleic acid and abietic acid 
(1) Fatty acid + rosin acid + diethylene triamine —-> a disoap 

R.COOH + nnoooH + NHz.CiH|.NH.C2HLNH1 -_-» 

R.COO.NH;.C;H¢.NH.C:H4.NH3.O00.11’(A) ' 

heating 
(2) (A) —-> R.CO.NH.C1H4.NH.C1H4.NH3.OOC.R' (B) 

amido~amlno~amine soap 

In the ?rst of the above reactions, there is, 
formed the disoap (A) of the oleic acid and the , 
abietic acid. In the second reaction, which is 
produced by controlled heating, water is evolved 
from the oleic acid soap group at the left in the 
formula as written. This group is decomposed 
to the amide group R.CO.NH. We have discov 
ered that the abietate soap is not decomposed at 
a temperature as low as that which is "adequate 
todecompose the oleic acid soap; we select such 
temperature for this heating that ‘the abietate 
soap remains in undecomposed condition. This 
gives a ?nished product that contains the oleic 
acid amide, the abietate soap, and a ‘freeamino 
group such the .NH. shown the Formula B above. 
The decomposition of the disoapr?rst formed 

into the amido-amino-amine soap desired is fol 
lowed by titration of specimens of the mixture 
being heated. This titration is made .with a 
standard aqueous solution of sodium hydroxide 
with phenolphthalein as the indicator. The 
soap 1 groups which remain, as for instance, 
.NH3.OOC.R', titrate as so much free acid where 
as the amido group R.CO.NH. is not saponi?able. 
The decomposition reaction is considered to be 
complete to the desired step when 1 mol of the 
sodium hydroxide will neutralize, that is, sa 
ponify, 1 mol of the amido-amino-amine soap. 
The reaction may be followed approximately 

by the proportion of water eliminated, although 
this control is not entirely accurate and may be 

, misleading, because the escape as vapor of the 
liberated water is retarded by retention of the 
water in the soap, possibly by hydrate formation. 
The presence and the proportion of the amino 

and soap groups remaining in the formula for 
the product are shown by titration of the soap 
with standard hydrochloric acid or like acid with 
methyl orange as the indicator. One mol of the 
product which includes 1 unreacted or free amino 
group (.NH.) and 1 soap group (.NH3.OOC.R’) 
will, in this titration, require 2 mols of hydro 
chloric acid. 

- The Formula B above may be considered as the 
type formula for our improved product, RCO. 



' shown in' Equation 1 above. 

3 
in the type formula representing the acyl group 
of the higher fatty acid, that is the higher fatty 
acid molecule less one hydroxyl group, and the 
R'.COO. group representing the radical of a 
rosin .acid, that is, such acid less the hydrogen 
of ‘the carboxylic acid group. 
A more general type ,formula for our amido 

amino-amine soaps is the following: 

'R.CO.NH.X.NHa.OOC.R' 
In this formula, RC0. and R'.C00. have the 
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same meaningv as above; X represents the residue , 
of _a polyamine containing originally 3 to 6 amine 
groups, the residue being the amine less 2 amine 
groups and preferably less 2 primary amine 
(.NHz) groups. 
resented by X are 

Examples of higher fatty acids that may be used 
as the R.COOH of Equation 1 above and to fur 
nish the acyl radicals R.CO. of compound (B) 

' are oleic,-l_inoleic, linolenic, and lauric acid. 
As the rosin acid to furnish the molecule‘ 

R'COOH in Equation 1, we used abietic acid, rosin, 
the rosin acid fraction of talloil, or the like. 
As the amine used, diethylene triamine is 

In place of this 
amine, we may substitute, on either a mol for 
mol or an equal weight basis, ,triethylene tetra 

15 
Examples of such residues rep- _ 

v4 ' . 

used in proportion less than that required theo 
retically to react with all of the amine groups 
of the selected amine. When’the amine used is 
a triamine, as, for instance, diethylene tri- 
amine, then there- is used a total of about 2 
mols of the mixedv organic acids for one‘ of the 
amine. When the amine used is a tetramine, 
then there are used not more than 3 mols of 
the organic acids and preferably about 2.5 to 2.9. 
When a pentamine is used, the proportion of the 
acid is not over'4 mols and preferably about 3.5 
to 3.8. In the case of talloil having an acid value 
of 168 and an average molecular weight of 334, 
we use 6.5 parts by weight. to'l part by weight 
of diethylene triamine. Withgthe tetramine and 
pentamine, we keep this same, weight ratio of 

~ 6.5 parts of the selected mixed organic acids to 
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mine, tetraethylene pentamine, dipropylene trl- ‘ 
amine, tributylene tetramine, pentaethylene hex-. 
amine and the like polyamines containing 3 to 

> 6 or so amine groups to the‘ molecule. ' 
As the diluents we prefer light petroleum fuel 

‘ oil such as No. 2 having a relatively high aro 
matic content. In place‘ of the fuel oil, we may 
use, however, an equal proportion by weight of 
coal tar diluents such as creosote, xylol, or toluol, 
or other coal tar, wood tar, or shale oil distil 
late. 
Theselected organic acids and the polyamine 

used in forming the soaps as shown in Equation 
1 are mixed in liquid condition at room tem 
perature or at elevated temperatures as required 
to melt any normally solid ingredient, say at 
80°~100° C. 
For effecting the partial dehydration accord 

ing to Equation 2, there is used a temperature 
adequate to decompose the fatty acid soap with 
out decomposing the rosin acid soap group. Thus 
there is used to advantage temperatures with 
in the range 90° to 120° C. and preferably about 
110° to 150° C. At the lower temperatures with 
in the above ranges the reaction is slow and is 
difficult to complete in a period of time that is 
satisfactory commercially. 

It is to be understood that reactions (1) and 
(2) may be made to occur at the same time. In 
fact, we preferably make these two reactions si_ 
multaneously. Thus we mix the selected higher 
fatty and rosin acid with the amine at a tem 
perature of about 90° to 100° 0. Under these , 
conditions, the heat of reaction of the organic 
acids with the amine raises the temperature to 
about 120°—125° C. or so, the exact ‘tempera 
ture depending upon the size of the batch and 
other commercial conditions a?ecting heat loss. 
At this higher temperature the disoap, formed 
as in Equation 1 above, undergoes decomposi 
tion to the amido-amino-amine soap of For 
mula B. 
As to proportions, the organic acid mixture is 

40 

1 part of‘ the amine. 
Except as speci?cally stated to the contrary, 

all proportions are expressed herein as parts by 
weight. ’ , 

It will be noted that, in our method and com 
position, the acid used consists essentially .of 
the higher fatty acid and rosin acid. It is not 
required to use any other acid in addition. With 
only a very limited dilution of our product with 
petroleum fuel oil or other suitable liquid diluent, 
we make homogeneous,‘ readily ?owable solutions 
that may be withdrawn from tank cars or drums 
without applying any externalheat and that are 
readily incorporated into" heated. or cut-back 
bitumen. . v - ' 

' By contrast we have made from the polyamine' 
.and the acid mixture consisting essentially of 
the higher fatty acids and rosin acids, surface 
active agents in which there was ‘not the com 
bination of unreacted amine group, fatty acid 
amide, and a rosin acid soap. The product so 
made did not give a readily flowable liquid un- , 
less there was present an additional large ex 

-__cess of acids as diluent. 
Example‘ 1 _ ' . , 

One mol- of oleic acid and 1 mol of abietic acid 
are heated at 90°-95° C. until the entire mate 
rial is in the ?uid state. Then 1 mol of diethyl 

‘ ene' triamine at 25‘? C. is added and the three 
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reactants are mixed thoroughly. During the re 
action the temperature rises to 120° to 125° C. 
and the disoap is formed. 
The material is then heated to 150° C. over a 

period of~2 to 10 hours and held at 150° C. for 
about 1 hour. While the temperature is being 
raised, the oleic acid soap is decomposed and 
water is evolved, the oleic acid soap portion of 
the molecule being converted to the oleic acid 
amide. 
The product is soluble in liquid hydrocarbons. 

.When 6 to 9 parts of it are dissolved in 1 to 4 
parts of fuel oil No. 2, the resultant product is 
a homogeneous liquid having an A. S. T. M. pour 
point of about 40° F. maximum. This solution 
also is effective as a surface active agent in as 
phalt, tar, and like bituminous composition, at 
a. concentration of 0.2 to 1 part for 100 parts of 
the said composition, the exact proportion re 
quired vdepending on the type and condition of 
the bitumen and of the mineral aggregate and 
also the method and‘ type of construction in 
which the mixture is to be used. 

Example 2 

The procedure of Example 1 is followed ex 
cept that (a) 1 mol of linoleic acid is substitut 
ed. for the 1 mol of oleic acid and (b) rosin is 
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Substituted on the chemically equivalent basis 
for the abietic acid. 

Example 3 
The procedure of Example 1 is followed except 

that an amount of crude tall oil equivalent to 2 
mols of acid is substituted for the oleic acid and 
abietic acid. ‘ ' 

The crude tall oil or re?ned tall oil, the com— 
position of which has not been radically changed 
in the re?ning process, is a particularly satis 
factory material for the reaction. It consists of 
approximately 50% fatty acids and 50% rosin 
acids, thus supplying fatty acids and rosin acids 
known to contain substantial proportions of abi 
etic acid. 

Example 4 

The procedure of Example 1 is followed ex 
cept that the 1 mol of oleic acid is substituted 
by an equivalent weight of the mixed fatty acids 
of vegetable and animal oils as, for instance, 
cottonseed, cocoanut, linseed, or fish oil. 

Example 5 

In place of the fatty acid used in any of the 
numbered examples above, we substitute an 
equivalent weight of a fatty oil. Thus we may 
use in place of a mol of oleic or like acid, one 
third of a mol of ‘a vegetable or animal fatty 
oil such as cottonseed, cocoanut, linseed, or a 
fish oil.‘ When such oils are used they are sa 
poni?ed by the amine, with the production of 
the compound shown in the Formula, B above 
and glycerine as a by-product. It should be un 
derstood that one mol of rosin acids in used along 
with the fatty oils, to provide the acid shown 
in the Equation 1 as R'COOH. 

Example 6 

Any one of the surface active agents made as 
described herein or more particularly as de 
scribed in Example 1-5 above is mixed with a 
?owable bituminous material in proportion to 
improve the adhesion of the material to sand, 
gravel, slag, stone, or like paving aggregate in 
either wet or dry condition. Thus there is used 
V4 to 1 part of the surface active agent to‘100 
parts of asphalt, the exact proportion required 
depending upon the condition and type of ag 
gregate which is to be bonded with the asphalt. 
In any case, the bituminous material used is 

flowable, that is flowable at somewhat elevated 
temperatures or when out back with a solvent. 
Examples of such fiowable bituminous materials 
are native lake asphalt, asphalt cutback with 
a hydrocarbon diluent, petroleum still residues, 
and heavy coal tars. _ 
When incorporated in such bituminous mate 

rials, our additive increases the adhesion of the 
bitumen to the aggregate whether the latter is 
incorporated wet or dry and in a pavement in 
creases the stripping resistance and stability on 
long exposure to the weather. As compared to 
additives used heretofore, the product is cheaper 
for a'given level of e?ectiveness in coating wet 
aggregates, resistance to stripping, and long 
range stability in the presence of moisture. It 
is flowable at summer temperatures. and on very 
slight dilution down to temperatures of 40° 1". 

It will be understood also that it is intended 
. to cover all changes and modi?cations of the 
examples of the invention herein chosen for the 
purpose of illustration which do not constitute 
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departures from the spirit and scope of the in 
vention. 
What we claim is: 
1. In making an amido-amino-amine soap in 

which the amide group is essentially derived from 
fatty acids and the soap group from rosin acids, 
the method which comprises forming a mixture 
of one mol of a polyamine containing 3 to 6 
amino groups with organic carboxylic acids, the 
number of mols of acids used being at least 2 
mols and not more than the number of amino 
groups less 1 and the acids consisting essentially 
of higher fatty acids and rosin acids, maintain 
ing contact between the said acids and the amine 
until the acids are substantially completely re 
acted with the amine, with the production of 
fatty acid and rosin acid soap of the amine, and 
then heating the soap at a temperature of 90° 
C. to 180° C. until decomposition with the lib 
eration of water converts a substantial part at 
least of the fatty acid soap present to an aliphatic 
amide, the rosin acid soap portion rema' 'ng in 
the product. ‘ i 

2. The method described in claim 1, the amine 
used being diethylene triamine and the acids 
used being, higher fatty acids and rosin acids, 
the proportion of higher fatty acids used being 
approximately 1 mol to 1 mol of the rosin acids, 

3. The method described in claim 1, the tem 
perature of heating being 110° to 150° C. 

4. The method described in claim 1, the heat 
ing with the liberation of water being discon 
tinued when titration with alkali shows that only 
approximately 1 mol of the 2 mols of acid origi 
nally used is titratable by the alkali. 

5. As a. new compound, an amido-amino-amine 
soap of the type formula R.CO.NH.X.NH3.OOC.R' 
in which RCO. represents the acyl group of a 
higher fatty acid, R'.COO. represents the radical 
of a rosin acid, and X represents a polyamine 
containing normally 3 to 6 amino groups less 2 
of the said amino groups. 

6. As a new compound, an amido-aminoeamine 
soap of the type formula , 

in which R.CO. represents the acyl group of a 
higher fatty acid and R'.CO0. represents the 
radical of a rosin acid. ' 

7. As a new compound an amido-amino-amine 
abietate of the type formula 

in which R.C0. represents the acyl group of a 
higher fatty acid and R'.COO. represents the 
abietate radical. 

, 8. The compound described in claim 7, RC0. 
representing the oleyl radical CriHnCO. 
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