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My invention relates to a new classof chemical 
substances. ~It relates more in particular to an 
class of chemical substances having the proper 
ties of interface modi?ers when employed in a 
treating bath containing textile, leather or ores. 
The object of, the invention is the provision of 

a new class of chemical substances. 
- Another‘obiect is the provision of a class of 
chemical substances adapted for use as interface 

' modi?ers. 
‘Still another object is the provision of a treat 

ing bath employing the new interface modifiers 
of my invention. ‘ * . 

'The substances of my invention have many 
useful applications in the arts where frothing. 
wetting, penetrating, detergent. emulsifying, and 
other interface modifying functions are required. 

h. - of at least two 

one having .a 
the other‘ having a lipophile fimction in the mole 
cule. The hydrophile function is performed pri 
marily by a phosphate group; that is, a group 
containing phosphorus in the form of a phos 

"- phorus oxide acid radical. giving the molecule as 
a whole an affinity for aqueous materials.‘ The 
lipophile group is any radical such as acyl or alkyl 
derived from 'a‘ fatty acid or its corresponding 
alcohol and has a de?nite, af?nity for oils and 
fats. The hydrophile phosphate group is linked 
to the lipophile group by means of a polyhy 
droxy substance of a class consisting of sugars, . 
sugar alcohols, glycols, glycerols, polyglycerols, 
polyhydroxycarboxylic acids, and polyslycols. In 
general. an ester linkage joins the polyhydroxy 
‘substance and the phosphate ‘group. The link. 
age between the polyhydrox'y substance and the 
llpcphile group may be either an ester or ether 
linkage. 

hydrophile function and _ 

Preferably, for use in foods, the compounds are 
devoid of groupings wherein nitrogen is linked 
directly to carbon belonging to radicalsinester 
i?ed form, as, for example, in choline groups, but 
by this expression I do not mean to exclude oom~ 
pounds with inorganic ammonium nitrogen and 
compounds of nitrogen linked to carbon belong 
ing ‘to cationic, i. e.. salt-forming radicals which 
are not in esteri?ed form. Whenever the term 
“non-nitrogenous" is hereinafter employed, it 
will be understood to have this signi?cance. 
The lipoplnle group may include any fatty acid 

group'havlng at least four carbon atoms such as 
the fatty acid radicals of the following acids: 
caproic acid, capric, capryllic, valeric, butyric, 
abietic, hydroxystearic, benzoic, benzoylbenzoic, 
naphthoic, tolulc, palmitic acid, stearic, lauric, 
melissic, oleic. myristlc, ricinoleic, linoleic acid 
or mixed fatty acids derived from animal or 
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vegetable fats and ?sh oils such as lard, coconut 20 
oil. corn oil, cottonseed oil, partially or completely 
hydrogenated vegetable oils such as cottonseed 
oil, corn oil, sesame oil and fatty acids of various 
waxes such as beeswax and carnauba wax; or the 
lipophile group may be an alkyl radical derived 
from an alcohol corresponding to any of the pre 
ceding acids, such as octanol, oetyl alcohol, lauryl 
alcohol. etc. 

Specific examples of polyhydroxy substances, 
the residues of which may serve as linkages be 
tween the iipophile groups and the hydrophile 
phosphate groups are as follows: music acid, tar 
taric acid, saccharic acid, gluconic acid, glucu 
ronic acid, gulonic acid. mannonic acid, trihy 
droxyglutaric acid, glyceric acid, and the like, as 
well as carboxylic oxidation products of poly 
glycerols which may be represented by the for 
mulae: 

‘ on on o 

no-cm-cn-cm-o-cnr-cn-g-on 
on 

Many of the compounds of my invention‘ may 
be represented by the formula 
, I . , _ 0 7 

. I or‘ _ 

i8 8 llwphile group. "1:" is the 
‘residue- of a polyhydrox'y substance. "Y" and 
"z" are cations, and "to" is a small whole number. 

More specifically, the compounds of my inven 
tion may be defined as phosphoric acid esters of 
polyhydroxy substances wherein at least one hy 
may group of the polyhydroxy substance has 
its hydrogen substituted by a lipophile group.‘ 

0 

HO-CHr-CH-CHr-OH HO-OHr-CH-lL-OH 

0 on on o_ 

no-ti-tn-cnro-om-tn -on 
n 0 on o _ on o no-g—cn-cra-o-om-dn-cnr-o-onr-on-g-on 

c on . on o 

HO-E-(EH-CHa-O-CHr-éK-CHrO-CEra-OH 
and sugars such as: 

25 

30 

35 

mlose, galactose, fructose, oo 
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‘maltose. sorbitol, glucose.‘ dulcitol, arabitol 

_ glycerols and their oxidation 

be represented as follows: 

21 
and 

other sugar alcohols such as hexahydric aloo 
hols derived from sugars, and other substances 
having, free hydroxy groups. The above poly 

products are pro 
duced by polymerizing glycerine, preferably by 
heating with about 1% of alkali at temperatures 
from 250° C. to 260° C. for about three hours in 
the presence of an inert gas. This reaction mix 
ture will give a mixture of various poiyglycerols, 
the size .of the molecules depending upon the 
time of polymerization. The‘ mixtures of poly 
glycerols are then oxidized with mild oxidizing 
agents to convert at least one oi the primary hy 
droxy groups to a carboxylic group. 
Examples of- substances of my invention may 
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There are several methods by means of which 
the materials of my invention may be made. ’The 
method employed should be determined primarily 
by considering the type of substance to be pro 
duced. In introducing the phosphate radical. for 
example. a material containing an esteriiiable 
hydroxy group is reacted with phosphorus pent 
oxide, phosphoric acids, phosphorus halides; 
ethyl metaphosphate, phosphorus oxychloride or 
some other reagent capable of furnishing the ele 
ments of phosphoric acid. Either one or more 
phosphate radicals may be introduced, depending 
upon the substance desired. A condensing asent 
and/or a solvent may be added where required. 
As a specific example, '1 ‘parts of monostearyl 

glycerol (monostearlne) are dissolved in 35 parts 
of dry pyridine. _To this solution are added, with 
simultaneous cooling, 12 parts of phosphorus 
oxychloride dissolved in 50 parts of dry acetone, 
the mixture being stirred meanwhile. This mix‘ 
ture is allowed to stand over night and it is then 
throwninto 300‘ parts of water with stirring. A 
precipitate forms at first. but after a" few mo 
ments this becomes completely dispersed. ,On 
warming to about 60° C.. the solution becomes 
highly colored. ' 15% of salt is now added to 
throw the product out in the form of a precipi 
tate. This precipitate contains approximately 
73%. of moisture after the greater proportion of 
salt solution has been separated therefrom. The 
product may be“; used in this form or it may be 
further washed or otherwise puri?ed. It may 
be dried ‘or not. as desired. The product so 
‘formed is primarily a double glycerine ester in 
which, one hydroxy group is esteriled with a 
stearic acid radical and another hydroxy group 
is esteriied with phosphoric acid. .The monolauric 
ester glycerine phosphate may be prepared in a 

lar manner, but vusing substantially pure lau 
c acid, or the fatty acids of coconut oil 00H‘. 

taining ‘about ‘40% lauric acid in preparing the 
monoglycerides which are to'be subsequently re 
acted with phosphorus oxychlorlde. The result 

l‘ant product is neutralized with sodium bicar 

5 monobutyl ether of diethylene 

bonate to 
ure for the preparation of phosphoric esters is a 
convenient method for making certain materials 
of ‘my invention which are represented by Nos. 
3, 4, 6, 7, 11 and 13 in the list of examples shown 
herelnabove, as well as others. bearing in mind 
that particularly where secondary phosphates 

‘ are concerned (such asNos. 4, 11, 13 in the list of 
examples shown hereinabove) the phosphorus 
oxychioride must be added gradually to the re 
actant with the hydroxy group. so that the latter 
is always present in excess throughout thecourse 
o! the reaction. , 

According to another example, 66 parts of 
glycol are mixed 

produce the sodium salt. This proced-. 

with 58 parts of phosphorus pentoxide. This is 
accomplished best by adding the phosphorus 
pentomde gradually and in small portions to the 
monobutyl ether of diethylene glycol with stir 
ring, cooling somewhat if necessary to avoid ex 
cessive heating. This mixture is allowed to re 
main at room temperature for about half an hour. 
The mixture is then taken up with about 800 
parts of cold water and 20 parts of barium 
chloride stirred in, the latter being in the form 
bin 10% aqueous solution. 125 parts of salt are 
now dissolved in this mixture. The entire mixture 
is allowed to remain at rest until the product 
?oats to the surface. whereupon the brine is with 
drawn and discarded. The product may be used 
in this ‘form or it may be filtered or concentrated 
further or otherwise treated, as desired. The 
finished product, the principal portion of which 
may be represented by No. '1 in the list of ex 
amples shown hereinabove, is easily dispersible in 
water and exhibits many useful colloidal. prop 
erties and particularly as an interface modi?er. 

vW_hile all of the substances of my invention fall 
lnto'the category of interface modi?ers. they 
modify the interface in various ways and to vari 
ous extents, depending upon the relative potencies 
of the hydrophile and lipophile groups, the re 
sultant of the two representing the interiaciai 
function of. the molecule as awhole. 
For example: the barium salt of the butyl ether 

of diethyleneglycol phosphate (No. 'l of the 111% 
trative examples given above) and dlolein phow 
phate (No. 9 of the list of illustrative examples 
given above) serve well to show how the proper 
ties‘ of my interface modi?ers may vary. No. 'I 
is predominantly hydrophillic, practically freely 
soluble in water: whereas, No. 9 is predominantly 
lipophillic, imbibes cold water but cannot be said 
to disperse therein. The latter does, however, dis-. 
perse in hot water, particularly readily in the 
presence of a very low concentration of electrolyte 
such as sodium chloride. It is well to note-that 
the hydrophile group in both cases is essentially 
the same, but the lipophile group in the cascof 
No. 9 contains approximately five times as many 
carbons, if not more, than the lipophile group in 
No. ‘I. No. 9 is predominantly lipophillic: No. ‘I 
is predominantly hydrophillic, though each pos 
sesses both hydrophile and lipophile properties._ 
No. 9 when touched with moist ?nsers appears 
greasy; whereas No. '1, as stated above, is prac 
tically water soluble. No. 9 promotes water in oil 
emulsions; No. '1 promotes oil in water emulsions. 
Between such two relatively extreme examples 
may be inserted a series of-other examples in the 
order of diminishing hydrophile characteristics 
starting with No. 7 upward and, per contra, with 
increasing lipophile characteristics working up to 
No. 9 and beyond. Between two vicinai members 
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of such a series, the di?erences may be only very 
slight, becoming more appreciable the further re 
moved any two selected members of the series 
are from each other. I . 

While the illustrative examples listed herein 
above represent principally single substances, it 
must be understood that the invention is by no 
means limited to single substances. Indeed, in 
practice, it is frequently more convenient to pre 
pare a mixtureoi’ the substances of my invention 
and to use such a mixture. For example, I may 
prepare a mixture of dlglycerides by any con 
venient method, such as described hereinbelow 
and then introduce into each member of this mix 
ture of diglycerides a phosphate radical by a con 
venient method. ' 

vE:eumple.--Preparai;ion of mixture of diglyc 
eride phosphates from corn oil. ' 
Heat a mixture of 880 parts of corn oil and 50 

parts oi’ glycerol in an inert atmosphere with 
stirring to 220° C. Add 0.88 part of ?ake caustic 
soda. Raise the temperature to 250° 0., continue 
stirring and heat at 250° C. or thereabout for two 
hours. Cool to room temperature in an inert ate 
mosphere. This product is essentially a mixture 
of diglycerldes. 
To 200 parts of the above product dissolved in 

600 parts oi‘ isopropyl ether (free of alcohol and 
water) add 50 parts of phosphorus pentoxide and 
heat under re?ux with stirring for three hours 
to 60° Q, taking care to keep the reaction mix 
ture out of contact with atmospheric moisture. . 
Now free this reaction production of ether, 

preferably by distillation. ' . 

The residue is a somewhat sirupy. oily material 
which may be used as such, or it y be neutral 

d with gaseous. ammonia or aqueous ammonia 
or other alkaline agents. Also, the product may 
m washed by salting it out with brine several 
times, puri?ed, or otherwise treated if desired. 
it consists in the main of a mixture of diglyceride 
phosphates, the signi?cant, predominant constit 
uent oi whichis represented by No. 9 in the list 
of examples hereinabove. - 
In place oi’ corn oil in the above, I can use cot 

tond oil, peanut oil, sesame oil, sun?ower oil, 
nt’saioot oil, coc )nut oils, hydrogenated oils, 
lard, tallow, etc., cod oil and other common tri-_ 
glycerides. 

Ii, on the other hand, it is desired to prepare 
a single substantially pure substance analogous 

the above, it is only necessary .to treat dioleln 
with phosphorus pentoxide as described above. 

procedure, Ior introducing phosphate rad 
icais, described directly above, I have also suc 
cessfully used in the preparation oi’ materials rep 
resented by Nos. 1, 2, 5, 6, 8, 10,12, 14, 15 and 16 ' 
in the list of examples shown hereinabove, as well 

others. It is, of course, obviously within the 
sl of any quali?ed chemist. to compute molal 
or multiples .of moial proportions of the reactants. 
with respect to each other. 

it is evident that I may prepare the others or 
ers of the polyhydroxy substances in any 

~ ed or known ways and subsequently'esteriiy 
one ‘or more of the remaining hydroxy groups of 
the poiyhydroxy substance to introducet 

‘phosphoric acid radical or, alternatively, I 
ay esteriiy the polyhydroxy substance with 

a phosphorus containing derivative to form a 
pphoric acid esterand I may then ester-try or 
etherify one or more of the remaining hydro” 
groups of the polyhydroxy substance by esteriiy 
ing or ether-trying procedures well mom: in the 

o 
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The polyhydroxy substances which are the link 

ing substances between the lipophile group or 
groups and. the hydrophile phosphate group may 

' be conveniently considered as falling into two 
‘groups. The ?rst of ‘these groups includes com 
pounds containing less than four esteriiiable hy-. 
droénv groups and is‘ exempli?ed by glycerlne, fgly 
col and polyglycols. The second group contains 
those substances which have more than three 
esteriilable hydroxy groups, examples of which 
are the sugars and sugar alcohols, the polyglycerols 
such as di- and tri-glycerol, etc. It will be un 
derstood that my compounds may have one or 
more lipophile radicals and one or more ‘hydro 
phile phosphate radicals attached to the poly 
hydroxy substance. Thus for example, I may 
have the mono-phosphate oi’ the di-oleic acid 
ester of sucrose, or the (ii-phosphate of the di 
oleic acid ester of sucrose. Similarly, I may have 
the di-stearic or other fatty acid ester of di- or 
tri-glyceroi mono- or di-phosphate. In a similar 
way. as described above, instead of the acyl deriv 
atives oi’ the polyhydroxy substances I produce 
the corresponding alkyl derivatives. 
As I have described above, my compounds may 

contain either ester or ether linkages. Any 
known methods of etherifying polyhydroxy sub 
stances may be employed. The following ex 
amples are illustrative: 
Example-Sodium octylate 

' CHa-CH‘r-CHr-ONh.) 

is treated with a 25% mol'al excess of glycerine 
alpha bromhydrin. The mixture is heated under‘ 
re?ux with exclusion of moisture and with stirring 
until the anticipated amount of sodium bromide 
has formed. The sodium bromide is filtered out 
of the hot reaction mixture and the product, 
namely, glycerol alpha octyl ether, is separated 
irom the excess mono bromhydrin by fractional 
distillation under reduced pressure. The ether is 
treated with phosphorus pen'toxide to form the 
phosphate ester, by the general procedure de 
scribed in the examples listed hereinabove. 
Exampla-Potassium cetylate 

(@(CHz) -. 

hreacted with excess ethylene glycol chlorhydrin 
by the procedure described in the above'example ‘ 
to form the glycol mono octyl ether. This is then 
treated with Pro: to form a phosphoric acid ester 
of cetyl glycol ether. This may be neutralized 
with onia or some other alkaline or potential 
ly alkaline ‘material to give salts of the cetyl glycol , 
ether phosphate. 
In the neutralization of the phosphate. group 

or groups, considerable latitude and modi?cation 
may be employed. While the phosphate group 
may be left unneutraliaed, I ?nd that, in general, (1 
the products are more suited to the purpose for 
which they are intended if they are treated with 
a suitable inorganic or organic anti-‘acid agent. 
Mamples of inorganic and organic anti-acid 

- agents which may be‘used satisfactorily are bi-' g 
carbonates of the alkali metals, potmsium hy 
droxide, e' carbonate, metallic sodium, 
sodium hydroxide, sodium oxide, sodium carbon 
ate. ammonium hydroxide, onial .gas, and 
other anti-acid materials of the alkali earth 7. 
group, sodium stearate, calcium stearate, aliphatic 
and aromatic amines. alkylolamines, such as 
mono-, di- and tri-ethanolamine andmixtures 
thereo?and also other anti-acid materials in 
which case the hydrogen oi the phosphate group 7| 
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or groups is replaced by a cation such as sodium, 

ammonium, calcium, magnesium, 
aluminum, zinc, amines, alklylolamines, etc. It 
will be understood that by the term “cation", as 
used throughout the speci?cation and claims, is 
meant such elements as are mentioned herein 
and, in general, atoms or radicals which are re 
garded as hearing a positive charge. ‘ 
The products above described may be added in 

suitable proportions to a treating bath contain 
ing an aqueous medium, with or without an ad 
ditional substance, such as for example alkalis, 
mordants, dyes, color discharging reagents, H202, 
color reducing agents, oils, sulphonated oils, more 
danting- salts, fabrics and other reagents or sub 
stances used in“ treating baths, and the treating 
bath so formed can be employed-with satisfaction 
in all of the arts in which interface modi?cation 
is desired. For example, dyeing, bleaching, scour 
ing, leather stu?ing, and otherwise treating tab 
rics, fibers and other materials in a treating bath 
of this character is productive of good results. 
Also in the stu?ing of leather, dyeing, and other 
wise treating furs, and in many other arts, 9. 

‘ treating bath employing the materials of my in 

i 

i 

vention may be used. In ?otation of ores it may 
be used in connection with other reagents to 
modify the interface between the ?nely divided 
ore and the aqueous medium. 
While I have described several methods for the 

preparation of the materials of my invention, it 
must‘ be understood that the scope of the invented 
class of substances is by no means limited by these 
methods. Other convenient methods may be 
used. .This also applies, and particularly so, to 
supplementary procedures of puri?cation or iso 
lation which lie strictly within the province oi 
skill of any quali?ed chemist whose procedures 
in each instance must be governed by the prop-» 

0 erties of the materials concerned‘, and by the 'de 
gree or the character of the purity desired. 
Wherever the pre?x "poly" is employed, it will 

be understood to mean more than one. 
The term "residue”, as used throughout the 

5 speci?cation and claims, is employed in its orig 
inally understood chemical signi?cance. For 
example, where one of the hydroxyl groups of 
glycerine is esteri?ed with a fatty acid or etheri 
?ed with an alcohol and another of the hydroxyl 

so groups of the glycerine is esteri?ed with a phos 
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phoric acid, that which remains of the glycerine 
molecule, for example 

CH, 

is the “residue" or the polyhydroxy substance, in 
this case glycerine. 
This application is a continuation-in-part of 

my application, Serial No. 705,825, ?led January 
8, 1934. 
What I claim as new and desire to protect by 

Letters Patent of the United States is: 
1. A phosphoric acid ester of a polyhydroxy 

substance having not less than four esteri?able 
hydroxy groups but not including hexahydric al 
cohols, the hydrogen of at least one of said hy 
droxy groups being replaced by a lipophile radio 
cal having at least four carbon atoms. 

2. The product of claim 1 wherein said ester 
is at least partially neutralized. 

3. 'The product of claim 1 wherein the lipophile 
' radical is an acyl radical. . 

4. A- polyphosphoric acid ester of a polyhy 
droxy substance having not less than four esteri 
?able hydroxy groups, the hydrogen of at least 
one of said vhydroxy groups being replaced by a 
lipophile radical having at least four carbon 
atoms. 

5. The product of claim 4 wherein said ester 
is at least partially neutralized. 

6. The product of claim 4 wherein the lipo 
phile radical is an acyl radical. 

7. The product of claim 4 wherein the poly 
hydroxy substance is a sugar. 

8. A phosphoric acid ester of a polyglycerol, the 
hydrogen of at least one hydroxy group of the 
polyglycerol being replaced by a lipophile radi 
cal having at least four carbon atoms. 

9. The product of claim 8 wherein the lipophile 
radical is an acyl radical. 

10. An ester of phosphoric acid with lipophile 
and hydrophile groups, said ester being represent 
ed by the formula 

wherein R, the lipophile portion of the molecule, 
has at least tour carbon atoms, X is the residue 
of a polyhydroxy substance having not less than 
four esteri?able hydroxy groups but not including 
hexahydric alcohols, Y and Z represent cations, 
and w is an integer. 
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