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The present invention relates to novel deter=
gent compositions and to a process for produc-

ing said:-.compositions..
The usé of soap in washing operations is ve1y
old, and in soft water (that i§, water containing
at most only a very small amount of mineral

salts): soap’ is -a very efficient and satisfactory.

© cleansing agent. However, natural water usually
contains salts, such as -¢aleium and magnesium
salts; which decompose water soluble soaps to
form water-insoluble soaps. The formation of
such - water-insoluble  soaps decreases the ap-
parent -eficiency of the soap used by requiring
that a greater, amount of soap be added to the
solution to remove the salts and still have enough
water-soluble soap present for an effective wash-
ing concentration.

The - water=insoluble soaps formed, usually
eomprising calecium and magnesium. soaps, have
another disadvantage in that they appear in the
wash ‘water as curds or scum which settle upon
the material being washed. A further difficulty
is that they are often formed within the inter=-
stices of cloth during laundering and aré ex-
trémely hard to remove. Moreover, even if all
the soap is added to the water before introduc-
tion of the ¢loth, so that only the solution of

soluble soap gets into the interstices during the.

washing operation, the insoluble soaps may still
be formed theréin during rinsing, as. the soluble
saits in the rinse water react with the soluble
soap in: the interstices to form these insoluble
s0aps. - The presence of such curds or scum gives
the cloth. a grayish or vellowish cast in many
eases, which is most undesirable, and frequently
imparts an ‘unpléasant rancid- odor.

From time to time, various substances have
been proposed for admixture with soaps in order
to modify their properties and to-render theim
more efficient for iise in hard watérs. Some of
these substanceés have had limited success, in that
curds and scums have largely been eliminated.
However, in a large number of such instances
the detersive efiiciency has been considerably
impaired.

1t i an. objedt of the presént . invention to
provide a new ¢omposition of matter of h1gh
detersive éfficiericy in aqueous solution but with
nohe of the iindesirable scuin-forming character-
istics of soaps.

It is ‘another object of this invention to pro-
vide a highly detergént composition capable of
dispersing hard water scum. It is-also an object

of ‘the "invention to prov1de a soap-containing

composmon which eﬁectxvely disperses curds in
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hard water without substantial impairment of-
the detersive efficiency of the soap. '
Another object of the present invention is the
provision of a detergent composition which is
very soluble in water and which has high deter=-
sive efficiency in hard water as well as soft.
This invention further provides a novel method-
for producing new compositions of high’ deter~:

" gency.
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Other objects-and advantages of the invention
will be apparent from the following description.

According to the present invention, it has now
been found that the incorporation of a cationic
surface-active agent of the type of aliphatic car-
boxylic acid monoester or monoether derivatives
of a dialkanol piperazine with a fatty acid soap
provides a composition: of high detergency (even
as compared with soaps alone) and of excellent
lime soap ghspersmg characteristics.

The soaps comprised by the novel compositions
of the invention are the so=called water-soluble
soaps of the soap-making art and include sodium,
potassium, ammonium and amine salts of the
higher fatty acids, that is, those having about
eight to about twenty carbon atoms per molecule.
Such soaps may be represented by the following
general formula:

. RCOOM :
where Ris an alkyl radical containing from about
eight to about twenty carbon atoms; and M is a
monovalent radical e. g: alkali metal, ammonium
or substituted ammonia group. ‘Thése soaps are
normally prepared from such naturally-occurring
esters as coconut oil, palm. oil, olive -0il, €otton-~ -
seed oil, tung oil, corn oil; ¢astor oil, soya bean
oil, wool fat, tallow, ‘whale oil, menhaden .&il,
pilchard oil, sardine oil, herring oil, and the like,
as well as mixtures of these:

The -aliphatic carboxylic -acid monoester or
monoether derivatives .of N;N’-dialkanol pipera=
zines, which may be mixed with soaps-to form
the new detersive .compositions of the invention
and to achieve thé desirable results described,
are those represented by the general stlucturw
formula

. A
N {
B
where R is an alkyl or acyl radical having abiout
five to about twenty=-three, preferably about eight’
to about eighteen, carbon atoms; A and B are
ethylene radicals wherein-any number 6f hydro-
gens (none, 0hHe or more) muy bée réplaced by
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alkyl radicals, preferably of not more than two
carbon atoms; and m and n are small integers,
say two to about five, preferably two. The car-
bon chain represented by R may be straight or
branched, saturated or unsaturated, and may be
either unsubstituted or substituted by substitu-
ents such as halogens, hydroxyls, acyl groups,
acyloxy groups, alkoxy groups, aryl groups, ete.,
although it is generally preferred that substituent
groups of hydrophilic character be located near
or adjacent to the piperazyl alkoxy group. Where
R is an alkyl or substituted alkyl group, the
material mixed with the soap in accordance with
the invention is an ether; and where R is an
acyl or substituted acyl group, the compound thus
employed is an ester. C

In the case of the compound’s being an ester,
the acyl group may be the residue of any suit-
able carboxylic acid, including lauric acid, myr-

istic acid, palmitic acid, stearic acid, hydroxy- o

stearic acid, oleic acid, linoleic acid, linolenic
acid, ricinoleic acid, caproic acid, isocaprylic
acid, e-aminocapric acid, undecylenic acid, lig-
noceric acid, erucic acid, lauryl succinic acid,
chloropalmitic acid, mixed coconut oil fatty
acids, mixed tallow fatty acids, mixtures of any
of these acids, etc. Where the compound is
an ether, the alkyl group may be any correspond-
ing to a suitable carboxylic acid, such as the
above-mentioned, including lauryl, myristyl,
balmityl, stearyl, hydroxystearyl, oleyl, linoleyl,
linolenyl, ricinoleyl, hexyl, isoctyl, g-aminodecyl,
ete.

The dialkanol piperazine residue of the ester
or ether employed may be symmetrical or mixed.
That is, m and # may be the same number or
they may be different numbers. In general, it
is preferred to employ symmetrical dialkanoi
piperazines such as diethanol piperazine, dipro-
banol piperazine, diisopropanol piperazine, ete.,
and especially the symmetrical dialkanol piper~
azines having both hydroxyl groups in omega
position with respect tc the piperazyl radical
However, mixed piperazines of the type of g-
propanol-4-g-ethanol piperazine, 1-g-ethanol-4-
v-butanol piperazine, etc. can also be used,

Suitable esters for use in the compositions of
this invention include diethanol piperazine mon-
olaurate, ricinoleic acid monoester of diethanol
biperazine, di-w-butancl piperazine monostear-
ate, coconut oil fatty acid monoesters of di-
ethanol piperazine, ete. Ethers suitable for em-
ployment in the novel compositions include 1-(2-
lauroxyethyl) -4-(2- hydroxyethyl) - biperazine,
3,6 - dimethyl - 1 - (2 - myristoxypropyl) - 4-
(2-hydroxypropyl) -piperazine. .

The relative proportions of the dialkanol piper-
azine monoester or monoether and the soap in
the new compositions vary greatly, depending
largely upon the use intended for the composi-
tion. Again, given any specific characteristics
desired for a particular use, the optimum pro-
portions employed will also vary with the par-
ticular active ingredients (both soap and piper-
azine derivative)' or mixtures of ingredients
used; with the proportion of other ingredients
bresent, if any; and to some degree with the
strength or concentration of solution to be
formed in use. While useful solubilizing, wet-
ting and emulsifying compositions of high de-
tergency can be formed by mixing small propor-
tions of soap with large proportions of a dial-
kanol piperazine monoester or monoether (as
will be pointed out more fully hereinafter), so
that the compositions of the invention comprises
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mixtures of these ingredients in all proportions,
it is contemplated that the greatest value and
usefuiness of the present invention lie in com-
positions having less than 90% of the dialkanol
piperazine derivative based on the total weight
of the composition. In general, it is preferred
to incorporate about 5% to about 75%, and more
preferably about 10% to about 50% by weight
of the monoester based upon the total weight of
the soap and the dialkano! piperazine derivative.

The dialkanol piperazine monoester or mono-
ether may be incorporated with the soap to form
the novel composition of the invention at any
point during the soap manufacturing process at
which subsequent operations will not destroy or
objectionably modify the piperagzine derivative
or cause a deleterious reaction between the piper-
azine derivative and any other material in the
composition. In general, it is preferred to add
the piperazine derivative at a point in the manu-~
facturing subsequent to the saponifying or neu-
tralizing step. This may be accomplished by
adding the piperazine derivative in solid form
or in solution to molten soap in the soap kettles,
by mixing or milling the piperazine derivative
with solid soap in comminuted form, or by add-
ing the piperazine derivative to g socap solution
and thereafter subjecting the solution contain-
ing soap and piperazine derivative to spray-
drying, roll-drying, etc., to form a solid compo-
sition.

The novel compositions, if desired, may be
made up in solutions, preferably concentrated,
or a dry or partially hydrated solid product or
a paste may be formed. The product may be
made inn a more or less finely divided condition,
which permits its ready transformation into
flakes or other physical forms, for example by
passing between a pair of properly spaced rolls,
or by milling or pressing into cakes, or by other
means, with or without addition of modifying
agents. Also the dislkanol piperazine ester and
soap or ether derivative may be added separately
to washing solutions.

Adjuvant materials may be admixed with the
novel compositions by mixing such materials
with the fatty compounds (whether glycerides,
alkyl esters or fatty acids) and/or the neutral-
Izing or saponifying agents before neutralization
or flashing, by simultanecusly flashing a second
solution containing such adjuvant materials,
and/or by mixing the final product herewith.
When added after neutralization or saponifica-
tion, the adjuvant materialg may be added be-
fore, after or simultaneously with the piperazine
derivative. Such adjuvant materials may in-
clude any of the substances employed by the
art in admixture with soaps generally, such as
the common inorganic builders of the type of
carbonates, phosphates, silicates, ete., and in-
cluding certain of the sulphated and/or sulpho-
nated organic surface~active agents known to
the detergent art. In employing such adjuvant
materials, care is exercised to avoid the use of
any material which would remove or otherwise
substantially diminish the effectiveness of the
dialkanol piperazine monoester or monoether in-
corporated. The type of addition agent will de-
p%pd upon the ultimate use of the new compo-
sition.

The novel and improved detersive, dispersing
and emulsifying agents of this invention, com-
prising fatty acid soaps (with or without ad-
juvant materials) and a Proportion of the digl-
kanol-piperazine monoester and/or monoether
described, produce solutions which are efficient
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W dispersing Hard water stuin Withoub substan-
tial impairmient of the detersive efficiency of the
soap. - Similarly, addition of a small proportion
of soap to the piperazine derivative raises the

detersive efficiency above that of Soap under

certain conditions.

The following examples, described hereinafter,
aré merely illustrative of the present invention,
and it will be understood that the invention s
ot limited thereto.

Example I
Hot molten tallow soap is pumped to a mixing

véssel, and there oneé part by weight of the oleic:

goid ‘monoester of diethanol piberazine -is ad-
mixed with about thiee parts of the tallow soap.
The Yesulting composition iy then ‘dissolved in
water containing 300 parts per million of cal#
cium and maghesium hardness (éalculated as
caleiiith earhonate) to form % 0.55% aqueous so-~

Titioh, aid the detersive efficiency of this solution:

i5 tested in & ‘multiple swateh (General Electric)
waisher test on’ cotton soil at 115° C. over a

twenty-minute period.  Compared with the tal-

low soap alone as tested in thig washef at this
concentration and under these conditions, the
solution of the new detergent composition has &
detersive efficiency of about 97%, and, moreover,
complete dispersion of the lime soap is effected.

Example Il

Tallow soap is added to -coconut oil fatty acid
monoester of diethanol piperazine in the propor-
tion of about 20% soap to 80% of the monoester.
Using the multiple swatch washer test, as in Ex-
ample I, and the standard for comparison of an
arbitrary .100% detersive efficiency for a 0.55%
aqueous solution of tallow soap, the detersive ef-
ficiency of @ 0.25% aqueous solution of the new
composition siceording to this invention is 102%.
This unexpectedly high figure is all the more
surprising when it is compared with the deter-
sive efficiency of a 0.25% aqueous solution of the
diethanol piperazine monoester employed in the
composition, as this -solution gives an efficiency
under similar conditions of only 94%..

: Example 111 ‘

About 40 parts by weight of coconut oil fatty
acids monoester of diethatiol piperazine is mixed
with 60 parts of sodium coconut oil soap. The
detersive efficiency of a 0.25% aqueous solution
of the resulting composition ig 97% with com-
plete dispersion of scum or curds in the rinse
water. )

Exdmple IV

One part by weight of the mono-lauryl ether
oF - N=N’-diethanol piperazine is ‘added to about
six ‘parts: of coconut cil fatty acid sodium s0ap
and aboiit one part of sodium abietate. The ma-
tefials are thoroughly mixed, and the resulting
raixtire Provides & solution of high detersive ‘ef=
fisiency with excellent dispersing characteristics.

Example V

A'soap composition comprising about 50 parts
of 5 mixture of palm oil and-olive oil soaps and
alout. 85 parts of alkalifie ‘soap builders inelud-
ing tetrasodium pyrophosphate and sodium sili-
cate is mixed with 15 parts of tallow fatty acid
monoesters:of N-N’-diethanol piperazine to:form
2 ‘fovel ‘cotiposition #ecording to ‘the present in-
véiition. The comiposition thus. produced. pro-
vifd’e_svsbhitidns?of-exdellént‘"dete‘réeﬁt.a;'ndf‘dis’p’ers-

irig properties.
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. " Egample VI .

Instead of employing the fatty acid esters or
sthers of . diethanol pibérazine admixed with
soaps, e. &. alkali metal fatty oil s0aps, the “non
fatty” acid derivatives may bé. uséd such as the
esters and ethers of diethanol Diperazine derived
from abietic acid or the like, for example-
abietinic, abietinolie, éte.

The present application is - continuation-in-
part of applicant’s copending application 638,470
filed December 29, 1945, and how Patent 2,491,992

i§sued on Décembet 20, 1949.
Although the present invention has been de-
scribed with reference to particular embodiments
and examples, it Will be apparent to Hhose skilled
i the art that variatiotis and modifications of
this invention can be made and that equivalents
can be substituted thetefore without departing
irom the principles and true spirit of the inven-
ion. - L
‘Telaim: v .

1. A detergent composition comprising essen-
tially a ‘ater-soluble soap represented by the
structural formula: RCOOM, where R is an alkyl
radical containing from about 8 to about 20 car-
bon atoms and M is a monovalent radical select-
ed fiom the class consisting of alkali metal, am-
monium and substituted ammonia groups, and an
amount of a piperazine derivative egquivalent to
about 5% to about 75% by weight of the total
composition, said piperazine derivative being rep-
resented by the structufal formula:

RO(CHz)m-—N/ \N(Cﬁa)».'-'-OH

Ny

B . .
where R is a member of ‘the group consisting of
alkyl and acyl radicals having about 5 to about
23 garbon atoms, A and B are members of the
group consisting of an ethylene radical and alkyl
derivatives thereof ‘wherein any number of hy-
drogens in the ethylene radical-are replaced by
alkyl radicals of hot mote than 2 carbon ‘atoms,
and m and ' are integersof 2-to about 5.

2. A detergent composition comprising. essen-
tially ‘a Water-soluble ‘Soap Tepresented by the
structural formula: RCOOM, where R is an alkyl
radieal ‘containing frdm about 8 to about 20 car-
bon atoms and M is 4 monovalent radical select=
ed from the class consisting of alkali metal, am-
monituin and substituted amimonia groups, and an
amount of a ‘piberazine derivative equivalent to
about 10% ‘to about 50% by Yeight of the total
composition, s2id piperazine derivative being rep-
resented by the structural formula:

N :

RO( C’Hz‘)fﬁ'—‘#N/ \,'N('C Ho) o011

Ny
alkyl and aéyl radicals havihg about'8 to 18 car-.
bon ‘dtoms, A ‘@hd.B @re ‘thembers of the group
conisisting ‘of ‘an ethiylene radical dnd alkyl deriv<
atives theteof Wherein any nufber of hydrogens
in the ethylene radical.are replaced by alkyl radi-’
cals of not iore than two cathon atoms, and m
ahd 7 are mtegers of 2 to abott.5. ,
3. A dstergeiit ‘comiposition ctomprising essen-
tiglly a wdter<soluble ‘soap “represefited by the
structural formula:
o ~RCOOM -
where R is an alkyl ‘radical ‘containing from
dabout ‘8-to ‘about :20:carbon ‘atoms:and ‘M is:a

‘monovalent radical selected from the:class:con=.
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sisting of alkali metal, ammonium and substi-
tuted ammonia groups, and an amount of a piper-
azine derivative equivalent to about 5% to about
75% by weight of the total composition, said
piperazine derivative being represented by the
structural formula:

CH:—CH;
N—(CHz),—0H
CH;—CH;

where R is a member of the group consisting
of alkyl and acyl radicals having about 8 to about
18 carbon atoms, and m and n are integers of 2
to about 5.

4. A detergent composition comprising essen-
tially a water-soluble soap represented by the
structural formula:

RCOOM

where R is an alkyl radical containing from
about 8 to about 20 carbon atoms and M is a
monovalent radical selected from the class con-
sisting of alkali metal, ammonium and substi-
tuted ammonia groups, and an amount of a de-
rivative of N,N’-diethanol piperazine equiv-
alent to about 5% to about 75% by weight of
the total composition, said derivative being rep-
resented by the structural formula:

CH;—CH:
N—C;H:O0H
CH:—CH:

where R is a member of the group consisting
of alkyl and acyl radicals having about 5 to about
23 carbon atoms.

5. A detergent composition comprising essen-
tially a water-soluble salt of higher fatty acids
containing from about 8 to about 20 carbon atoms
per molecule with an alkali metal, and an amount
of a fatty acid monoester of 1,4-di(g-hydroxy
ethyl) piperazine equivalent to about 5% to
about 75% by weight of said detergent composi-
tion and wherein the fatty acid residue of said
piperazine contains about 5 to about 23 carbon
atoms.

6. A deterge'lt composition comprlsmg essen-~
tially a water-soluble salt of higher fatty acids
containing from about 8 to about 20 carbon atoms
per molecule with ammonium and an amount
of a fatty acid monoester of 1,4-di(g~hydroxy
ethyl) piperazine equivalent to about 5%  to
about 75% by weight of said detergent composi-
tion and wherein the fatty acid residue of said
piperazine conta,ms about 5 to about 23 carbon
atoms.

7. A detergent composition comprising essen-
tially a water-soluble salt of higher fatty acids
containing from about 8 to about 20 carbon atoms
per molecule with an alkali metal, and an amount
of a fatty acid monoether of 1,4-di(g-hydroxy
ethyl) piperazine equivalent to about 5% to about
5% by weight of said detergent composition
and wherein the fatty acid residue of said
piperazine contains about 5 to about 23 carbon
atoms. - .

8. A detergent composition comprising essen-
tially a water-soluble salt of higher fatty acids
containing from about 8 to about 20 carbon atoms
per molecule with ammonium, and an amount
of a fatty acid monoether of 1,4-di(g-hydroxy
ethyl) piperazine equivalent to about 5% to
about -75% by weight of said detergent com-
position and wherein the fatty acld residue of

RO(CH)uN

ROGC:H~N

sald piperazine contains about 5 to about 23

carbon ‘atoms..

10

8

9. A detergent composition comprising essen-
tially a water-soluble soap of the formula:

RCOOM

where R is an alkyl radical containing from
about 8 to about 20 carbon atoms, M is selected
from the class consisting of alkali metal, am-
monium and substituted ammonia groups, and
an amount of 1-(g-lauroxy ethyl)-4(g-hydroxy
ethyl) piperazine equivalent to about 10% to
about 50% by weight based upon the total weight
of the soap and the piperazine material.

10. A process for preparing surface active com-

- positions of high detersive efficiency which com-
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prises incorporating in a water soluble soap which
consists essentially of the salt of fatty acids con-
taining at least about 8 carbon atoms per mole-
cule and a material selected from the class con-
sisting of alkali metal, ammonium, and sub-
stituted ammonia groups, an amount of a pipera-
zine derivative equivalent to about 5% to about
15% by weight based upon the total weight of
the soap and the piperazine derivative, said piper-
azine derivative being represented by the struc-
tural formula:

A

R 0—(CH2)m—N/ \N——( CH:)»—O0OH

B

where R is a member of the group consisting
of alkyl and acyl radicals having about 5 to
about 23 carbon atoms, A and B are members
of the group consisting of an ethylene radical
and alkyl derivatives thereof wherein any num-
ber of hydrogens in the ethylene radical are re-
placed by alkyl radicals of not more than 2
carbon atoms, and m and n are integers of 2
to about 5.

11. A process of preparing surface active com-~
positions in solid form which compositions have
improved detersive efficiency in aqueous solu-
tions comprising wet mixing a water soluble soap
which consists essentially of the salt of fatty
acids containing at least about 8 earbon atoms
per molecule and a material selected from the
group consisting of alkali metal, ammonium and
ammonia groups, with an amount of an ali-
phatic carboxylic fatty acid ester derivative of
N,N’-diethanolamine piperazine equivalent to
about 5% to about 75% by weight based upon
the total weight of the soap and the piperazine
derivative, said piperazine being represented by
the structural formula

A

Ro—(CH2)m“"N/ \N—(CHZ) —OH
B

where R is a member of the group consisting of
acyl and substituted acyl radicals having about
8 to 20 carbon atoms per molecule, A and B are
members of the group consisting of an ethylene
radical and alkyl derivatives thereof wherein any
number of hydrogens in the ethylene radical are
replaced by alkyl radicals of not more than 2
carbon atoms, and m and n are integers of 2
to about 5, and subjecting said soap and pipera-
zine derivative mixture to a drying operation to
produce the surface active composition in solid
form.

12, A detergent composition comprising g mix-
ture of water soluble soaps which form water in-
soluble scums in hard water, said soaps consist-
ing essentially of the salts of fatty acids contain-
ing from about 8 to about 20 carbon atoms per
molecule and o material selected from the class
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consisting of alkali metal, ammonium and sub-
_stituted ammonia groups, and an aliphatic car-
boxylic acid ether derivative of N,N’-dialkanol
piperazine in an amount equivalent to about 5%
to about 75% by weight based upon the total
weight of the soaps and the piperazine derivative,
said piperazine derivative being represented by
the structural formula:

A

RO—( CHa)m——N/ \N—(Cﬁz)n—-OH

B

whete R is a member of the group consisting of
alkyl and substituted alkyl radicals having about
5 to 23 carbon atoms, A and B are members of
the group consisting of an ethylene radical and
alkyl derivatives thereof wherein any number of
hydrogens in the ethylene radical are replaced
by alkyl radicals of not more than 2 carbon
atoms, and m and n are integers of 2 to
about 5. .

13. A detergent composition comprising a mix-
ture of water soluble soaps which form water in-
soluble lime soaps in hard water, said water sol-
uble soaps consisting essentially of the salts of
fatty acids containing at least about 8 carbon
atoms per molecule and a material selected from
the ‘class consisting of alkali metal, ammonium
and substituted ammonia groups, and a lime soap
dispersing agent consisting of an aliphatic car-
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boxylic acid ester derivative of N,N’-diethanol
piperazine in an amount equivalent to about 5%
to- about 75% by weight based upon the total
weight of the soaps and the piperazine derivative,
said piperazine derivative being represented by

‘the structural formula:

A
RO—(OHz)m—N/ \N—(CH2)u--OH
B
where R ‘is a member of the class consisting of
acyl and substituted acyl radicals having about 5
$0 about 23 carbon atoms, A and B are members

of the group consisting of an ethylene radical
‘and alkyl derivatives thereof wherein any num-

‘ber of hydrogens in the ethylene radical are re-

placed by alkyl radicals of not more than 2 car-
bon atoms, and m and n are integers of 2 to
about 5,

J. DAVID MALKEMUS.
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