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- This invention relates to synthetic detergent
- compositions capable of being shaped into co-
herent bars, cakes or other useful forms. It

deals particularly with synthetic detergents, es-
pecially those of the sulfonate type which in-

- cludes not only the salts of organic sulfonic acids
- but also salts of sulfuric acid esters, in the form

of bars or cakes having the shape stability, tex-
ture and solubility characteristics required for
use as a high grade toilet soap. |
Svnthetic detergents have achieved widespread
use as washing powders suitable for laundry,
dishwashing and like purposes.
dried powders prepared from water soluble salts
of alkyl aryl sulfonic acids, alkyl sulfonic acids
“and alkyl acid sulfates, in particular, are used
in this way in very large amounts. However,
in spite of numerous attempts, satisfactory bhar

soaps suitable for toilet and bath use have not 0

hitherto been produced from synthetic deter-
gents.
produced from fatty acid soaps which are suit-
able for milling and molding, and even these
products have not been entirely satisfactory
unless used in soft water.

An important object of the present inventien
is to provide bar soap detergents which are es-
pecially suitable for use in hard water and,
while readily soluble and giving rapidly a copi-
ous lather, are not so soluble as to become soft
and slimy or be uneconomical in use. Another
object is to produce from non-soap detergents
bars of high active ingredient which do not cause
drying but impart a pleasant feel to the skin.

Still other objects and advantages of the inven- ",

tion will be apparent from the following more

~ detailed description of the new bar detergents.
According to the invention, bar soap composi-

Spray or drum

As a result, toilet soaps have had to be .
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acid esters and of organic sulfonic acids. - Alkall
metal salts, particularly the sodium salts of alkyl
acld sulfates having about 12 to 20 carbon atoms
per molecule, have been found to be particularly
suitable. Either salts of primary alkyl acid sul-
fates, such as are described in United States
Patents 1,968,793 and 1,968,794, for instance, or
salts of secondary alkyl acid sulfates which may
be prepared from the corresponding olefins or
secondary alcohols, as described, for example,
in United States Patents 2,139,393 and 2,152,163,
may be used. These alkyl sulfate salts are an
especially advantageous type of synthetic deter- .
gent for use In the new detergent bars because
they are stable, odorless, highly resistant to acid
or alkali, unaffected by hard water and give a
copious lather., =

Among the organic sull.'onlc acid salts which
may be used in the new bars of the invention,
the preferred members are the alkyl aryl sul-

- fonates having 10 to 18 carbon atoms in the alkyl
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tions of improved characterlstics are produced |

by blending together in controlled proportmns
three essential components, namely: |
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Percent by weight' '

A synthetm detergent of the non-soap

PV Pe 68 to 84
A water dispersible binder coating on |

the surface of the detergent par-

ticles - oo e 15 O 30
A protective colloid emollient thicken- = -

Ing agent . oo e 1 to 2

" 45

60

These percentages are on an anhydrous basis

but small amounts of water may be present in

the various components.

As previously indicated, the preferred syn-
thetic detergents for use in the bar detergents
of the invention are the sulfonate type deter-
gents, that is, the water soluble salts or sulturic

~be used in the new bars.
fonates and the like, such as are disclosed in

group. Typical examples of suitable alkyl aryl
sulfonates are, for instance, sodium dodecyl
benzene sulfonate and sodium dodecyl toluene
sulfonate, which may be produced, for example,
by alkylating benzene or toluene with an olefin
of twelve carbon atoms such as propylene tetra-
mer or a butylene trimer, a less branched do-
decene, preferably dodecene-1 or dodecene-2,
sulfonating the alkylate and neutralizing the
alkyl aryl sulfonic acid obtained with sodium
hydroxide. Suitable methods for carrying out
this process are described in United States Pat-
ents 2,232,117 and 2,456,119 which also show
other suitable alkyl aryl sulfonates which may
Keryl benzene sul-~

United States Patents 2,161,173 and 2,223,364,
may also be used in the detergent bars and cakes

~of the invention. Instead of, or in combina-
tlon with, the foregoing alkyl aryl sulfonates,

one may employ alkyl sulfonic acid salts which
may advantageously be prepared as described in

- United States Patents 2,263,312 and 2,276 090

for example.

Other sulfated and sulfonated detergents

‘which may be used include, for example, the

sulfated and sulfonated amides and esters.

Typical of the amide derivatives, for instance,

are the sodium salt of the condensation product
of oleyl chloride with methyltaurlne having the
formula,

C17H33CON (CH3) CHzC‘H2803Na
and the corresponding sulfate ester salt,

'CriHnCON(CHs) CH2CH10SO:Na,
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The sulfated and sulfonated esters, although less
nreferred because of their lesser stability, are
" nevertheless excellent detergents for use in the
invention and may be pronared by esterifying
hicher fatly acids with hydroxysulfonic acids
and necutrvalizing the ester tc obtain compounds
of the type, CiHisCOOCH:CH2S0iNa, or by
sillfonating monoeesters of polyhydric alcohols
and neulralizing whereby compounds such as
Ci-HisCOOCH:2—CH>—0-—803Na and the like
are obftained. Th=se, and other commercially
available anion active synthetic detergents which
are suitable for use in the new compositions of
the invention, are described in an article by
John W. McCuticheon in “Chemical Industries,”
November 1947, pages 811 to 824.

The synthetic detergent may be used in a pure
or substantially pure form as the individual com-
pound or as a mixture of two or more such com-
pounds of the same or of different types. The
commercially available synthetic detergents are
usually mixtures of isomers and/or homologous
compounds which also contain various amounts
of inorganic salt; suich as sodium sulfate and
the like formed in the course of manufacture
of the detergent. Small amounts of water sol-
uble, unreactive inorganic salts are not detri-
mental and, in fact, may be advantageous in the
bar detergents of the invention; however, it is
preferred that not over 10% such inorganic salts,
based upon the weight of synthetic detergent
used, be present since larger amounts undesirably
reduce the detergency of the composition. Most
- preferably, the amount of water soluble inorganic
- salts present should not be more than about 3%

. .. to 8% of the weight of the final composition, and
" " where such salts are present, the amount of syn-

thetic deftergent therein 1is correspondingly re-
duced so as to be in the range of 66% to 81%.

It is highly important that salts which are water

insoluble or which react with water to produce in-
soluble compounds be absent from the detergent
bars. Salts or other components which are hy-
groscopic or strongly alkaline should also be
avoided. : | L

The dispersible binders which it has been found
most advantageous to use are waxes and the like
having a melting point of at least 130° F. Most
suitable because of their stability, uniformity and
the especially desirable characteristics which
they impart to the new detergent bars are the
higher melting paraffin waxes. Preferred paraf-
fin waxes are those melting from about 140° F.
to 180° F. Other types of waxes which have been
used are, for example, carnauba wax, montan
waXx, candelilla wax, Japan waX, Chinese insect
wax, spermaceti, and the like. Some of these
waxes are more or less colored in their crude
form and contain low melting constituents. Any
components which lower the melting point of the
wax below 130° F. should be removed in all cases
before the waX is used in the bar detergents of the
invention, and, for the production of the most
desirable detergent bars, excessive amounts of
colored constituents should also be removed. In-
stead of natural waxes, artificial waxes such as
the higher melting chlorinated naphthalenes and
chlorinated paraffins may be used. Partially oxi-
dized waxes, particularly paraffin wax which has
been partially oxidized and neutralized, prefer-
ably with a basic alkali metal compound, offer
special advantages of imptoved dispersibility and

increased detergency of the finished cake or bar.
As protective colloid emollient in the new de-
tergent bars, gel-forming gums are used. Of
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these, the water soluble alginates, particularly
sodium alginate, have proven outstanding. They
impart a very desirable unctuousness and an
agreeable feel to the final detergent. However,
other slippery gel-forming gums of similar prop-
erties may also be used, particularly other water
soluble salts of high molecular carbohydrate
aclds which form insoluble calcium salts. Ex-

~amples of suitable compounds are, for example,

alkall metal or ammonium pectates, tannates,
humates, and the like. Although generally more
expensive and less desirable, water soluble gums
such, for instance, as agar agar, etc. can also
be used. Only compounds which form detergent
compositions which glve clear or substantially
clear aqueous solutions should be used, and gums
which form sticky solutions are to be avoided.

The components of the new bar detergents must
be carefully mixed so that the water dispersible
binder forms an outer phase substantially sur-
rounding discrete particles of the synthetic de-
tergent and is not incorporated within the de-
tergent particles themselves. Thus, the water
dispersible binder preferably forms a substan-
tially continuous phase holding together particles
of synthetic detergent without interfering with
the desirable detergent action of the svnthetic
detergent. The dispersion may be, and preferably
is, a double dispersion of particles of detergent
and protective colloid emollient in the continuous
phase of wax binder. . However, in the new deter-
gent bars or cakes the dispersed particles may
consist of mixtures of detergent and protective
colloid emollient. Mixing may advantageously
be carried out in a crutcher, preferably heated to
above the melting point of the binder used, for
example, to about 150° F. to 200° F. The binder
is first added and, as it softens, the detergent, in
powder form, is gradually run in with constant
agitation until the required amount has been
uniformly dispersed in the binder. The protective
colloid emollient may be dispersed in the binder
before or after the detergent is added, or the two
may be separately dispersed in the binder at the
same time. Alternatively, the emollient may be
mixed with or dispersed in the synthetic deter-
gent before the latter is added to the melted
binder wax. During or after incorporation of the
detergent and/or the emollient, any builder, per-
fume or the like which is to be employed may be
added. The detergent mixture composition can
be dropped out onto frames and stripped, slabbed
and cut in the same way as ordinary cake soap.
The new detergent bars harden rapidly and may
be promptly pressed and wrapped without mar-
ring.

Alternatively, a conventional soap amalgamator
may be used for the initial mixing which may be
finished on a heated soap mill and milled deter-
gent converted into continuous bars in a plodder.

These bars can be cut and stamped or pressed in

the usual way.

Some typical examples of detergent cakes pre-
pared as in the foregoing are the following which
give in all cases products of excellent properties

with respect to detergency, foaming, shape stabil-
ity and stickiness:

Example I
. Per cent
Sodium secondary alkyl sulfates from
cracked wax olefins of 12 to 18 carbon
atoms (containing 9.6% sodium sulfate) 80.5
Parafin wax, M. P. 140° F_ oo _ 18
Sodium alginate |
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Example II
Per cent
Sodium dodecyl benzene sulfonate. _________ 82
Parafin wax, M. P. 140° F____ . ____ . ______- 16
Sodium alginate o - 2
Example 111 |
Per cent

Sodium primary alkyl sulfates from hydro-

genation of coconut oil_________. e 76.4
Paraffin wax, M. P. 14° F_ i 22.0
Sodium alginate .- ceccmcmoe- 1.6

It will be seen that the new compositions offer
many advantages and are capable of consider-
able variation, not only in regard to the propor-
tions in which the components may be blended
but also with respect to the starting materials
which may be used. Thus, while sulfonate type
detergents, particularly the alkyl sulfate salts,
have been emphasized, it will be apparent that
the invention is not limited thereto since the cor-
responding phosphoric acid ester salts may be

1

20

used in the same way. Still other variations in

the compositions may be made without depart-
ing from the invention which is not limited to the
examples given by way of illustration nor by any
theory proposed in explanation of the improved
bar detergents which are obtained. |

We claim as our invention: |

1. A detergent in bar or cake form consisting
essentially of a member of the group consisting of

water-soluble anionic synthetic orgaric sulfo--

nated and sulfated detergents, a paraflin wax
binder therefor which has a melting point of at

least 130° F., and as an emollient a member of

the group consisting of alkali metal and am-
monium pectates, tannates, humates and algi-
nates, in the proportions of 68% to 84% by
weight of said detergent, 15% to 30% of said
binder, and 1% to 2% of said emollient.

2. A detergent in bar or cake form consisting

essentially of a water-soluble salt of an alkyl

acid sulfate detergent having 12 to 20 carbon
atoms per molecule, a parafiin wax binder there-

for which has & melting point of at least 130° F.,
and as an emollient a member of the group con-
sisting of alkall metal and ammonium pectates,
tannates, humates angd alginates, in the propor-
tions of 68% to 84% by weight of said detergent,
159% to 30% of sald binder, and 1% to 2% of
said emollient. | | |

3. A detergent in bar or cake form consisting
essentially of 68% to 84% by weight of a water-
soluble salt of & sulfonic acid having a hydro-
carbon radical of 12 to 24 carbon atoms in the
molecule, 159% to 30% of paraffin wax having &
melting point of at least 130° F,, and 1% to 2%
of a member of the group consisting of alkall
metal and ammonium pectates, tannates, hu-
mates and alginates, |

4. A detergent in bar or cake form consisting
essentially of & sodium salt of an alkyl acid sul-

25

salts. | |

. 6 .
fate having 12 to 20 carbon atoms per molecule,
a parafiin wax melting at about 140° F. to 180° F.,

"and sodium alginate in the proportions of 68%

to 849 by weight of said sodium alkyl sulfate,
15% to 30% by weight of said paraffin wax, and

1% to 2% of sodium alginate.

5. A detergent in bar or cake form consisting
essentially of a water soluble salt of an alkyl

“aryl sulfonate as & detergent, a paraffin wax
10

melting at about 140° F. to 180° F., and sodium

‘alginate, in the proportions of 68% to 84% by

weight of said sulfonate, 15% to 30% by weight
of said parafin wax, and 1% to 2% of sodium

‘alginate, said detergent bar containing not more

than 8% by weight of water-soluble inorganic
6. A detergent bar or cake consisting essentially
of discrete particles of a sodium salt of an alkyl
acid sulfate having 12 to 20 carbon atoms per
molecule having the sulfate group attached to
a carbon atom not more than twice removed
from the end of the chain, the surface of said
particles being substantially coated with a para-
fin wax melting at about 140° F. to 180° F. and
forming a substantially continuous phase binding

 together particles of said sodium alkyl acid sul-
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fate and sodium salginate, in the proportions of
68% to 84% by weight of said sodium alkyl sul- -
tate, 15% to 30% by weight of sald parafiin

wax, and 1% to 2% of sodium alginate, said

detergent bar containing not more than 8% by
weight of water-soluble inorganic salts. ;
7. A detergent bar or cake consisting essential-

1y of discrete particles of a sodium alkyl benzene
‘monosulfonate having an alkyl group of 10 to 16

carbon atoms, the surface of said particles be-
ing substantially coated with a parafiin wax melt-

ing at about 140° F. to 180° F. and forming &
substantially continuous phase binding together
particles of said sodium alkyl benzene sulfonate

‘and sodium alginate, in the proportions of 68%

to 849% by weight of said sulfonate, 15% to 30%

by weight of said paraflin wax, and 1% to 2%

of sodium alginate, said detergent bar contain-

ing not more than 8% by weight of water-soluble

inorganic salts. - I
| ! - WILLEM J. D. vaNn DIJCK.

" BRADFORD P. GEYER. -'

References Cited in the file of this patent

UNITED STATES PATENTS
Number Name - Date
- 2,202,741 Maxwell _ . ..- May 28, 1940
2,208,650 Samaras et al. .- Oct. 13, 1942
2347336  Seyferth ____._.__ Apr. 25, 1944
2,356,903 W00d —ooooomeme- Aug. 29, 1944
o . FOREIGN PATENTS
Number ~ Country Date
583,028  Great Britain _.._. Dec. 5, 1946
- 237,700  SwitzerianQ —------ Aug. 16, 19_{5

Switzerland



	Front Page
	Specification
	Claims

