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This invention relates to new compositions of
matter and particularly to aqueous emulsions
especially adapted for lubricating metals during
processing operations, such as cutting, drawing,

drilling, tapping, milling, stamping and the like.
) For many years there has been a problem of

improving lubricants used in cutting and draw-
ing metals and in various other metal processing
steps. In many cutting operations, such as those
performed on lathes, drill presses and milling
- machines, it is very difficult to keep a lubricant
at the cutting point due to the continual flow of
metal past this point under extreme pressures.
The ideal lubricant would be one which could
be applied to the cutting edge before cutting was
begun, and which would cling tenaciously to that
edge and facilitate the sliding of the metal sur-
faces by the cutting edge. Without proper Tubri-
cation at the cutting edge, there is a tendency
for metal to build up on the cutting tool and
this impairs cutting. ILikewise, in other metal
cutting operations where high pressures are in-
volved, there is a tendency for metal to metal
contact between cutting tool or die and metal
being processed, unless a tenacious lubricant is
used. As a resulf, there is a welding of the two
metals which eventually causes scoring or tearing
out of metal, giving a rough surface to the object
being processed. This problem exists in cutting,
drawing, stamping and other operations.

In the cutting of soft metals, the difficulty is
accentuated due to the low resistance of the
metals to deformation under pressure. Thus, in
tapping holes in aluminum, there is a tendency
to tear out the metal and give an over size hole
unless a highly efficient lubricant is used. Due
to this fact, it was difficult to get close fitting
threads in aluminum. It has been customary to
use under-size taps in tapping aluminum and
other soft metals. This necessitates two sets of
taps where one set of taps would be sufficient
if a satisfactory Jubricant were used. In tapping
hard metals to give close clearance threads, there
is also some tendency for some of the harder
crystals of some allov metals to be pulled out
rather than cut through. This results in an un-
evenly cut surface. To minimize the tearing out
of these crystals, it is often necessary to resort
to laborious hand tapping to obtain close clear-
ances.

It is an object of the present invention to pro-
vide new and useful emulsions. Another object
is to provide novel emulsions particularly adapted
for lubricating metals during metal processing
rperations. Still another object is to provide im-
rroved metal processing lubricants, and particu-
larly lubricants which are stable and non-corro-
sive toward metals. Other objects are to provide
rew compositions of matter and to advance the
art. Still other objects will appear hereinafter,
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The above and other objects may be accom-
plished in accordance with our invention which
comprises providing an aqueous emulsion of a
“Lorol” residue in which the emulsifying agent
is a surface-active water-soluble non-acidic salt
of an acid-ester of phosphoric acid. We have
found that such emulsions are effective lubri-
cants for metal processing operations, such as
cutting, drawing, drilling, tapping, milling, stamp-
ing and the like. Such emulsion is particularly
effective as a lubricant in tapping both hard and
soft metals and in cutting, drilling and drawing
of soft metals.

The term “Lorol” residue, as employed herein
and in the claims, means the distillation residue
of a hydrogenated fatty oil. The “Lorol” residue
is obtained by the carboxyl hydrogenation of a
-natural fatty oil in the presence of a hydrogena-
tion catalyst until the major proportion, at least
70%, of the carboxyl groups have been reduced,
followed by separation of the hydrogenation cat-
alyst and distillation of the reaction mixture to
remove substantially all alcohiols up through
octadecyl alcohol.

Suitable metheds of carrying out the hydro-
genation are well known and are illustrated by
those disclosed in Patent 2,023,383 to Schrauth
et al. and Patent 2,094,127 to Lazier. Since the
original esters, constituting the major proportion
of the fatty oils, do not have the desired lubri-
cating properties, the hydrogenation should be
carried out so as to obtain substantially com-
plete reduction of the carboxyl groups, that is,
as far as is practicable.

After the hydrogenation, the mixture is filtered
to remove the catalyst. The reaction mixture
is ‘then subjected to a distillation to distill off
substantially all alcohols up through octadecyl
alcohol. ' This distillation will preferably be car-
ried out under reduced pressure. The residue
left in the still is g “Lorol” residue. It is a prod-
uct of indeterminate composition and appears to
contain higher aleohols, esters of higher alcohols,
ethers of higher alcohols, hydrocarbons, glyc-
erine and esters of glycerine with the ethers of
the higher alcohols predominating. A typical
“Lorol” residue gave the following data on an-
alysis:

Hydroxyl number ... _______ 380
Saponification number .. ___________ 8.1
Todine number . __________________ 4.7
Molecular weight (av.) . ___ 380
Ash Nil
Carbon . 81.08
Hydrogen 14.24
Oxygen (by difference) —______________ 4.68

Frequently, it is desirable to subject this resi-
due to a further hydrogenation and distillation
so as to recover more of the valuable alcohols
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and to reduce the proportion of esters In the
residue.

The “Lorol” résidue may be derived from any

natural fatty oil, either animal or vegetable, We
have aobtained particularly satisfactory results
with products derived from vegetable oils, such
as cocoanut oil, palm oll, cotton seed oll and olive
oil.

The “Lorol” residue by itself is an excellent
lubricant for the processing of metals. However,
it Is a semi-solid material at room temperatures
and cannot be circulated unless it is heated above
its melting point. However, we have found that
the *Lorol” residue can be readily emulsifled in
water and the resulting emulsion is a particularly
effective lubricant for the processing of metals.

Many of the common emulsifying agents will be-

effective to emulsify the “Yorol” residue in water.
However, most of such emulsifying agents are
unsuitable for the reason that the resulting emul-
sions will cause corrosion or rusting or discolora-
tion of the metals, and particularly such metals
as iron, aluminum and copper.

We have found that the water-soluble non-
acidic salts of the acid-esters of phosphoric acid
which are surface-active, that is, which have
emulsifying properties, are particularly effective
for emulsifying “Lorol” residues in water to pro-
duce non-corrosive, non-rusting and non-discol-
oring emulsions. An “acid-ester” of phosphoric
acid is one in which from 1 to 2 of the hydrogens
of phosphoric acid has been replaced by an ester-
ifying group and which contains from 1 to 2 un-
replaced hydrogen atoms. The esterifying group
may be any organic group which imparts sub-
stantial surface gctivity to the compound. Suit-
able esterifying groups are long-chain alky],
alkyl substituted aryl, aralkyl and the like. Aryl
groups may also be present, particularly when
mixed with long-chain alkyl groups. By “long-
chain alkyl,” we mean open-chain aliphatic hy-
drocarbon groups of 8 or more carbon atoms.
Preferably, the long-chain alkyl groups will con-
tain from 8 to 20 carbon atoms. Representative
long-chain alkyl groups are octyl, decyl, dodecyl,
tetradecyl, hexadecyl and cetyl. Suitable alkyl
substituted aryl groups are isopropylnaphthyl,
laurylphenyl and the like, Preferably, the acid-
esters will be mixtures of mono and di-esters
containing about 1.5 esterifying groups for each
phosphate radical. The esterifying groups may
be a mixture of 2 or more different groups, at
least one of which must impart appreciable sur-
face activity to the compound. Best results have
been obtained with acid-esters containing ghout
1.5 long-chain alkyl groups of 8 to 18 carbon
atoms per phosphate radical.

The salts of the acid-esters are those in which
the ester has been completely neutralized by a
basic salt-forming substance which forms, with

_the ester, a surface-active water-soluble salt.
Suitable basic salt-forming substances inciude
primary, secondary and tertiary amines, particu-
larly mono-, di- and trialkylamines and alkylol-
amines. Preferably, the basic salt-forming sub-
stance will be a short-chain aliphatic amine and
particularly an alkylolamine, such as triethanol-
amine. The basic salt-forming substance may be
ammonia or an alkali metal, but these are not
preferred since the resulting salts are less effec-
tive and are less desirable because of a tendency
to produce corrosive products. The basic salt-
forming substance may be used in excess pro-
vided that it does not produce a pH in excess of
10 in the final product as a 10% soluftion. With
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the less basic amines and the alkylolamines, an
excess of up to 100% of that required to neu-
tralize the ester may be used. With strong bases
care must be taken to avoid such excess as will
cause corrosion of the metals, .

The concentration of the “Lorol” residue in
the emulsion may be widely varied in accordance
with the use to which it is to be put. Where the
emulsion is to be employed as.a coolant, as well
as a lubricant, and applied by a circulating pump
or the like, the “Lorol” residue should be present
in a concentration of from about 1% to about
5% and preferably from about 2% to about 4%.
Where the lubricant is to be applied to the work
and tool by brushing or the like, the “Lorol”
residue will be present in the emulsion in a con-
centration of approximately 10%. Ordinarily,
the emulsion will be marketed as a concentrate
to be further diluted for use. In such concen-
trate, the “Lorol” residue will usually be present
in g concentration of from about 40% to about
55%. The concentrated emulsion may contain
higher concentrations of “Loro}” residue up to
about 70%, but such concentrations will usually
be undesirable as they are quite viscous and are
difficult to stir into water to obtain the desired
diluted emulsion for use.

The proportion of the emulsifying agent in the
emulsion may be widely varied and will be large-
ly dependent upon the effectiveness thereof as an
emulsifying agent. For practical purposes, suffi-
clent emulsifying agent should be used to provide
a stable emulsion. A substantial increase of the
emulsifying agent over that required to provide
a stable emulsion will usually be undesirable be-
cause it increases the tendency of the emulsion
to foam during use. We have employed satisfac-
torily proportions of emulsifying agent ranging
from as little as 2% to as much as 50% based on
the “Lorol” residue. With the preferred emulsi-
fying agents, we have obtained very satisfactory
results employing from about 3% to about 10%
of the emulsifying agent based on the “Lorol”
residue.

Representative concentrated preparations,
which have been employed satisfactorily in com-
mercial applications, had the following composi-
tions:

#1 #2
. Parts | Parls
“Lorol” Residue. ... . iiannes 40 40
Pine Of} . ccceeen 12 12
Alkyl phospbate I .. .. 0.75 L5
Triethanolamine. ... .. ... 0,75 15
171 SN 486. 50 45,00

1 This is a mixture of esters of phosphorie acid containing about 1.5
alkyl groups per phosphoric acid radical, the alkyl groups being
derived from 8 mixture of primary straight-chain aliphatic alcohols
of 8 to 14 carbon atoms.

In order to more clearly illustrate our inven-
tion, the preferred modes of carrying the same
into effect and advantageous results to be ob-
tained thereby, the following examples are given:

Ezxzample 1

One and one-half Ibs. of a mixture of mono and
di-lauryl phosphates, containing about 1.5 lauryl
groups per phosphate radical, was added to 45
Ibs. of water. One and one-half lbs. of tri-
ethanolamine was added and the solution heated
to 60° C. Fifty-two Ibs. of the residue, obtained
by hydrogenating cocoanut oil as described in
U. S. Patents 2,094,127 and 2,023,383, distilling off
the alcohols up through octadecyl alcohol, re-
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hydrogenating to further convert esters into alco-
hols, and distilling off these alcohols, was heated
to 60° C., at which temperature it was miolten.
This molten residue was then poured slowly into
the triethanolamine-lauryl-phosphate  solution
with vigorous stirring.  The residue was emulsi-
fied to give a particle size of 2 to 3 microns. A
thick creamy emulsion was formed which could
be readily dispersed in hot water.

Example 2

One and one-half grams of the mixed mono
and di-octyl esters of phosphoric acid, contain-
ing about 1.5 octyl groups per phosphate radical,
and one and one-half grams dicyclohexylamine
were dissolved in 45 1bs. water and the solution
heated to 60° C. To this solution was added, with
stirring, 52 1bs. of the distillation residue left in
the still after distilling off the alcohols up
through octadecyl alcohol from a hydrogenated
palm oil. A thick creamy emulsion was obtained.

Example 3

The emulsion, described under Example 1, was
diluted ky adding 10 parts of water to 1 part of
the emulsion. This diluted emulsion was then
used as a coolant and lubricant for drilling a
1% inch hole in a 233 inch steel rod 10 feet long.
By the use of this coolant and lubricant, it was
possible to drill at & much more rapid rate than
had been possible with mineral oil Tubricants.
Furthermore, a smoother hole was drilled and
the tool life was increased. Another advantage
of the agueous system in this drilling operation
was that the chips were removed more efficiently,
so that drilling could be carried on continuously.
In this operation, the coolant-lubricant was
pumped through holes through the drill so that
it flowed back over the drill, carrying the chips
with it.

Ezample 4

The emulsion, described in Example 2 above,
was used to lubricate a tap during the tapping
of a 5 inch hole in an aluminum casting. The
emulsion was brushed onto the tap during the
tapping operation. After the tap was removed,
the hole was found to be properly threaded when
tested with a *“go-no go” gauge. This gauge is
so designed that, when a hole is properly thread-
ed, the “go” end of the gauge will screw into
the hole very snugly and the “no go” end will
not screw into the hole at all. With other lubri-
cants, it had been found that the “go” end of
the gauge fitted very loosely in the threaded hole
and even the “no go” end would screw into the
hole, With ordinary lubricants, it was possible
to obtain reasonably good fits only by using un-
der-size taps. . No corrosion or staining of the
aluminum occurred with the emulsion.

Example §

The emulsipn, described in Example 1, was used
as a lubricant in the tapping of 1¥; inch holes in
a chrome-manganese steel plate. An exceed-
ingly close fitting thread was specified. Using
previously available lubricants, it was possible to
obtain g class three thread only when resorting
to hand tapping. This required eight hours of
time for the tapping of a given number of holes.
When the emulsion, described in Example 1, was
used and applied by brushing onto the taps, it
was found that a much cleaner cut and a much
better class of thread was obtained. It was pos-
sible to tap these holes by machine with this lu-

bricant and obtain a very high quality thread

10

15

20

25

30

35

40

5

50

55

80

65

70

76

, 6 )
within  specifications. By the machine tapping
operations, it was possible to cut down-the time
required from eight hours to two hours for one
unit of this work. No corrosion of the metal was
noted in this operation. ’

Ezample 6

Forty lbs. of residue, left in the still after dis-
tilling a hydrogenated cocoanut oil, hydrogenated
according to U. S. Patent 2,023,383, was mixed
with 10 1bs. of pine oil and then emulsified with
50 1bs. of a 5% aquecus solution of the triethanol-
amine salt of a mixed dodecyl and decyl phos-
phate by stirring with a high speed stirrer. The
phosphate was prepared from a mixture of equal
parts of dodecyl and decyl alcohols and contained
about 1.5 alkyl groups per phosphate radical.
‘The pine oil was added to inhibit foaming of the
emulsion during use. The resulting emulsion was
diluted with 10 parts of water for 1 part of
emulsion, and the diluted emulsion used as a
coolant and lubricant in drawing dynamite blast-
ing caps from aluminum stampings. These dyna-
mite caps were extremely thin walled and yet
there was no indication of tearing or scoring when
the above lubricant was used. With ordinary lu-
bricants, it had been noted that a large number
of caps had torn edges and scored surfaces. It
was also noted that, with the lubricant prepared
according to this invention, the life of the dies
was greatly increased. Similar blasting caps were
drawn from gilding metal, which is a high copper
content alloy, and an equal improvement was
noted over the use of other lubricants. There
was no corrosion of the bright surface of either
the aluminum or the gilding metal, even when
the lubricant was left in contact with the metal
for several hours.

Example 7

A one inch rod of cold rolled steel was threaded,
using the concentrated emulsion described in Ex-
ample 6 as Iubricant, The lubricant was brushed
onto the metal and onto the die during hand
threading. The surfaces of the cut threads were
examined under a magnification of ten times. It
was noted that an extremely smooth cut was cb-
tained, when compared with g similar rod
threaded with the same die, but using a sulfurized
cutting oil as lubricant. Likewise, a one inch hole
was tapped in a high carbon steel, using the emul-
sion of Example 6 as lubricant. After tapping,
the metal was cut through the hole and the
threads viewed under ten-power magnification.
Again it was observed that a very smooth cut
had been obtained,

Ezxample 8

A sample of olive o0il was hydrogenated by the
procedure described in U. S. Patent 2,094,127.
The hydrogenation mass was filtered to remove
the catalyst and then subjected to distillation
under diminished pressure to distill off the alco-
hols formed by hydrogenation. When substan-
tially all of the alcohols up through octadecyl al-
cohol had been removed, the residue was again
hydrogenated and a second distillation carried
out. The residue, from this distillation, was then
emulsified by heating it to 60° C. and adding it
to a solution containing 14 % of the triethancl-
amine salt of an alkyl phosphate containing about
1,5 alkyl groups per phosphoric acid residue, the
alkyl groups being a mixture of octyl and cetyl in
the ratio of 6 cetyl to 4 octyl groups. Fifty grams
of the hydrogenation residue were emulsified in
50 grams of the aqueous solution. The resulting
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emulsion was diluted with 4 parts of water and
the dilute emulsion was used as a lubricant in
the chasing of threads on a stainless stee] valve
stem 34’’ in diameter. A very smooth surface
cut was obtained and the threads were free of the

ridge cracks and checking noted with most lu-
" bricants.
. Example 9

Twenty pounds of pine oll were added to 40
1bs. of the residue from the distillation of hydro-
genated cotton seed oil. The pine oil and residue
were heated to 60° C. and poured with violent
stirring into 50 Ibs. of water containing 4% of
the salt of 2-amino 2-methyl propanol-l1 and
decyl phosphoric acid in which 11 alkyl groups
are present for each phosphoric acid unit. This
emulsion was ‘diluted with 20 parts of water and
used as g coolant and lubricant for tapping holes

" in aluminum alloy crank cases. The purpose of
the pine oil in this example was to prevent ex-
cessive foaming of the emulsion. With this lu-
bricant, very clean cut threads were obtained
using standard size taps and a close fit was also
obtained as shown by the “go-no go” gauge. A
similar emulsion, except that the pine oil was
omitted;, foamed to an objectionable degree but
the foaming was overcome by the addition of pine
oil. .

Example 10

Seven and one-half pounds of g mixture of
mono and di-lauryl phosphates, containing about
1.5 lauryl groups per phosphate radical, was
added to 27 pounds of water. Seven and one-
half pounds of triethanolamine was added and
the solution heated to 60° C. Eighteen pounds
of “Tetralin” was added to forty_pounds of a
“Lorol” residue obtained from cocoanut oil and
this mixture heated to 60° C. The “Lorol” resi-
due-“Tetralin” solution was then added to the
aqueous solution with vigorous stirring. A
creamy emulsion was obtained which- could be

readily diluted with water. One pound of this-

emulsion was diluted with fifteen pounds of water
and placed in a circulating system of a pipe
threading machine. This machine was useq for
threading various size iron pipes. Microscopic
examination of the cut surfaces of the threads
showed g much smoother cut than had previously
been obtained with a mineral oil lubricant. The
- tool life of the dies was also increased over that
observed with mineral oil lubricant.

Ezample 11

This example is given for comparative purposes
to further illustrate the advantages of the “Lorol”
residue compositions of our invention. Tapping
compounds were made up as follows:

1
A Per cent
A mixture of alkyl phosphates!. . .. _ ... .. 35.25
Triethanolamine 1475
Water o - 50
* 2
A mixture of alkyl phosphates . . _. 28.5
Triethanolamine 12.0
Lard oil 40.5
Water —...__. 19
3
A mixture of alkyl phosphates? .. ___ 17.5
Triethanolamine - 15
Mineral oil 25
Water _ 50
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8
4

Octadecyl phosphate
Mineral oil 50

1A mixture of esters of phosphoric acld containing
about 1.5 alkyl groups per phosphoric acld radical, the
alkyl groups being derived from a mixture of primary
straight-chain aliphatic alcohols of 8 to 14 carbon atoms.

The emulsions were made up to approximately
the same consistency as that of Example 4 and
used to lubricate a new tap in the tapping of
aluminum. When the tapped holes were tested
for a class 3 fit with a “go-no go” gauge, the
above compositions were found to be unsatisfac-
tory because the holes were oversize as shown by
the fact that both ends of the gauge would screw
into the holes. Also, when the holes and the taps
were carefully cleaned and the taps were screwed
back into the holes, the holes, obtained with the
above lubricants, gave loose fits; whereas, under
the same conditions, the holes, obtained with the
compositions of our invention, gave very snug
fits. ’ :

It will be understood that the foregoing ex-
amples are given for illustrative purposes solely
ang that our invention is not to be limited to
the specific embodiments disclosed therein, but
that many variations and modifications can be
made without departing from the spirit or scope
of our invention. For example, “Iorol” residues
may be prepared from other vegetable oils and
animal oils. Also, other salts of other acid-
esters of phosphoric acid, which are emulsifying
agents, may be substituted for those specifically
mentioned.

By the use of the lubricants of our invention,
there results a smoothly cut surface with very
little scoring. They have been employed satis-
factorily in the processing of such metals as alu-
minum, various steels, magnesium, copper and
brass. This is readily demonstrated in tapping,
threading, drawing, drilling, milling and turning
operations. These beneficial effects are particu-
larly apparent when these operations are carried
out on soft metals, such as copper, zinc, aluminum
and magnesium. Thus, in the drawing of ex-
tremely thinned walled dynamite blasting caps,
there is usually a considerable tearing of the thin
metal unless a lubricant of our invention is em-
ployed. Even when the metal is not torn, the
surface may be scored to such an extent that the
blasting cap is untrustworthy. By the use of the
lubricants of our invention, it has been possible
to greatly decrease the number of rejected blast-
ing caps in such operations. Likewise, in the
tapping of small holes in hard steel gun parts, it
has been possible to greatly decrease the number
of taps broken with other commonly employed
lubricants.

The “Lorol” residues, employed in our emul-
sions, have usually been considered as waste ma-
terials. By our invention, we have been able to
find a valuable use for such waste materials and,
at the same time, to provide new and itmproved
non-corrosive lubricants for the processing of
metals. .

We claim:

1, An aqueous emulsion of a distillation resi-
due derived from a hydrogenated natural fatty
oil by distilling off fractions up through octa-
decyl alcohol, in which the emulsifying agent is
a surface-active water-soluble non-acidic salt of
& long-chain alkyl acid-ester of phosphoric acid,
the distillation residue being present in a con-
centration of from about 1% to about 70% and

50
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9 .
the emulsifying agent being present in a minor

proportion sufficient to form & substantially v‘

ulsion.
Staét.ﬂinelgqueous emulsion of a distillation residue
derived from a hydrogenated vegetable oil by dis-
tilling off fractions up through octadecyl alcohol,
in which the emulsifying agent is g surface-ac-
tive water-soluble non-acidic salt of a long_-ct_xam
alkyl acid-ester of phosphoric acid, the d1§t111a-
tion residue being present in a concentration of
from about 1% to about 70% and the emulsi:fy-
ing agent being present in & minor proportion
sufficient to form a substantially stable emulsion.

3. An aqueous emulsion of a distillation residue
derived from hydrogenated cocoanut oil by dis-
tilling off fractions up through octadecyl alcohol,
in which the emulsifying agent is a surface-ac-
tive water-soluble non-acidic salt of a long-chain
alkyl acid-ester of phosphoric acid, the distilla-
tion residue being present in a concentration of
from about 1% to about 70% and the emulsifying
‘agent, being present in a minor proportion suffi-
cient to form a substantially stable emulsion.

4, An aqueous emulsion of a distillation residue
derived from hydrogenated palm oil by distilling
off fractions up through octadecyl alcohol, in
which the emulsifying agent is a surface-active
water-soluble non-acidic salt of a long-chain
alkyl acid-ester of phosphoric acid, the distilla-
tion residue being present in a concentration . of
from about 1% to about 70% and the emulsifying
agent being present in g minor proportion suffi-
cient to form a substantially stable emulsion.

5. An agueous emulsion of a distillation residue
derived from hydrogenated cotton seed oil by dis-
tilling off fractions up through octadecyl alcohol,
in which the emulsifying agent is a surface-ac-
tive water-soluble non-acidic salt of a long-chain
alkyl acid-ester of phosphoric acid, the distilla-
tion residue being present in & concentration of
from about 1% to about 70% and the emulsifying
agent being present in a minor proportion suffi-
cient to form a substantially stable emulsion.

6. An aqueous emulsion of a distillation residue
derived from a hydrogenated natural fatty oil by
distilling off fractions up through betadecyl al-
cohol, in which the emulsifying agent is ‘s sur-
face-active water-soluble non-acidic aliphatic
amine salt of a long-chain alkyl acid-ester of
phosphoric acid, the distillation residue being
present in g concentration of from about 1% to
about 70% and the emulsifying agent being pres-
ent in a minor proportion sufficient to form s
substantially stable emulsion.

7. An agueous emulsion of a distillation residue
derived from a hydrogenated natural fatty cil by
distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mnon-acidic alkylol-
amine salt of a long-chain alkyl acid-ester of
phosphoric acid, the distillation residue being
present in a concentration of from about 1% to
about 70% and the emulsifying agent being pres-
ent in a minor proportion sufficient to form a
substantially stable emulsion.

8. An aqueous emulsion of a distillation residue
derived from s hydrogenated natural fatty oil
by distilling off fractions up through octadecyl
alcohol, in which the emulsifying agent is a sur-
face-active water-soluble non-acidie triethanol.
amine salt of a long-chain alkyl acid-ester of
phosphoric acid, the distillation residue being
present in a concentration of from about 1% to
about 70% and the emulsifying agent being pres-
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10
ent In a minor proportion sufficient to form a sub-
stantially stable emulsion. ’ -

9. An aqueous emulsion of a distillation residue
derlved from a hydrogenated natural fatty oil by
distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is g sur-
face-active water-soluble mixture of non-acidic
salts of long-chain alkyl esters of phosphoric adid
containing about 1.5 alkyl groups per phosphate
radical, the distillation residue being present in a
concentration of from about 1% to about 70%
and the emulsifying agent being present in a
minor proportion sufficient to form a substantial-
1y stable emulsion.

10. An aqueous emulsion of a distillation resi-
due derived from a hydrogenated natural fatty
oil by distilling off fractions up through octa-
decyl alcohol, in which the emulsifying agent is
a surface-active water-soluble mixture of non-
acidic aliphatic amine salts of long-chain alkyl
esters of phosphoric acid containing about 1.5
alkyl groups per phosphate radical, the distilla-
tion residue being present in a concentration of
from akout 1% to about 70% and the emulsifying
agent being present in a minor proportion suffi-
cient to form a substantially stable emulsion,

11. An aqueous emulsion of a distillation resi-
due derived from a hydrogenated natural fatty
oil by distilling off fractions up through octa-
decyl alcohol, in which the emulsifying agent is
a surface-active water-soluble mixture of non-
acidic alkylolamine salts of long-chain alkyl
esters of phosphoric acid containing about 1.5
alkyl groups per phosphate radical, the distilla-
tion residue being present in a concentration of
from about 1% to about 70% and the emulsify-
ing agent being present in a minor proportion
sufficient to form a substantially stable emulsion.

12. An aqueous emulsion of g distillation resi-
due derived from a hydrogenated natura] fatty
oil by distilling off fractions up through octadecyl
alcohol, in which the emulsifying agent is a sur-
face-active water-solukle mixture of non-acidic
triethanolamine salts of long-chain alkyl esters
of phosphoric acid containing about 1.5 alkyl
groups per phosphate radical, the distillation res-
idue being prest 1t in a concentration of from
about 1% to about 70% and the emulsifying agent
being present in a minor proportion sufficient to
form a substantially siable emulsion,

13. An aqueous emulsion of a distillation resi-
due derived from a hydrogenated vegetable oil by
distilling off fractions up through octadecyl alco-
hol, in which the emulsifying agent is a surface-
active water-soluble non-acidic aliphatic amine
salt of a long-chain alkyl acid-ester of phos-
phorie acid, the distillation residue being present
in a concentration of from about 1% to about
70% and the emulsifying agent being present in
& minor proportion sufficient to form a substan-
tially stable emulsion.

14. An agueous emulsion of g distillation resi-
due derived from a hydrogenated vegetable oil by
distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mixture of non-acidic
aliphatic amine salts of long-chain alkyl esters of
phosphoric acid containing about 1.5 alkyl groups
per phosphate radical, the distillation residue be-
ing present in a concentration of from about 1%
to about 70% and the emulsifying agent being
present in a minor proportion sufficient to form a
substantially stable emulsion.

15. An aqueous emulsion of a distillation resi-
due derived from g hydrogenated vegetable oil by
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distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mixture of non-acidic
alkylolamine salts of long-chain alkyl esters of
phosphorie acid containing about 1.5 alkyl groups
. per phosphate radical, the distillation residue be-
ing present In & concentration of from about 1%
to about 70% and the emulsifying agent being
present in a minor proportion sufficient to form
a substantially stable emulsion,

16, An aqueous emulsion of a distillation resi-
due derived from a hydrogenated vegetable oil by
distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mixture of non-acidic
triethanolamine salts of long-chain alkyl esters
of phosphoric acid containing about 1.5 alkyl
groups per phosphate radical, the distillation res-
idue being present in a concentration of from

about 1% to about 70% and the emulsifying-

agent being present in a minor proportion suffi-
cient to form a substantially stable emulsion.
17. An aqueous emulsion of a distillation resi-
due derived from hydrogenated cocoanut oil by
“distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mixture of non-acidic
alkylolamine salts of long-chain alkyl esters of
phosphoric acid containing about 1.5 alkyl

groups per phosphate radical, the distillation res- ¢

idue being present in a concentration of from
ahout 1% to about 70% and the emulsifying agent
being present in a minor proportion sufficient to
form a substantially stable emulsion.

18. An aqueous emulsion of a distillation resi-
due derived from hydrogenated cocoanut oil by
distilling off fractions up through octadecyl al-
cohol, in which the emulsifying agent is a sur-
face-active water-soluble mixture of non-acidic

triethanolamine salts of long-chain alkyl esters.

of phosphoric acid containing about 1.5 alkyl
groups per phosphate radical, the distillation res-

=t
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idue being present in a concentration of from
about 1% to about 70% and the emulsifying
agent belng present 11\1 a minor proportion suffi-
cient to form & substantially stable emulsion.

19. An aqueous emulsion of a distillation resi-
due derived from hydrogenated palm oil by dis--
tilling off fractions up through octadecyl alco-
hol, in which the emulsifying agent is a surface-
active wtaer-soluble mixture of non-acidic tri-
ethanolamine salts of long-chain alkyl esters of
phosphoric acid containing about 1.5 alkyl groups
per phosphate radical, the distillation residue be-
ing present in a concentration of from about 1%
to about 70% and the emulsifying agent being
present in a minor proportion sufficlent to form
a substantially stable emulsion. )

20. An aquedus emulsion of a distillation resi-
due derived from hydrogenated cotton seed ofl by
distilling off fractions up through octadecyl alco-
hol, in which the emulsifying agent is a surface-
active water-soluble mixture of non-acidie tri-
ethanolamine salts of long-chain alky] esters of
phosphoric acid containing about 1.5 alkyl groups
per phosphate radical, the distillation residue be-
ing present in a concentration of from about 1%
to about 70% and the emulsifying agent being
bresent in a minor proportion sufficient to form
a substantially stable emulsion.
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