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(57) ABSTRACT 
Licquid detergent compositions containing gel-forming 
gelatin, said compositions being especially suitable for 
use on kitchen utensils. Said compositions minimize 
filming and spotting of utensil surfaces upon drying. A 
method for treating kitchen utensil surfaces with aque 
ous solutions of gel-forming gelatin is also disclosed. 
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DISHWASHING COMPOSITIONS CONTAINING 
GEL FORMING GELATIN 

BACKGROUND OF THE INVENTION 

The instant invention relates to liquid detergent com- 5 
positions especially suitable for dishwashing. Such 
compositions contain a gel-forming gelatin material 
which modifies the hard surfaces of kitchen utensils in 
order to minimize filming and spotting upon drying. A 
method of improving utensil appearance employing an 10 
aqueous solution of a gel-forming gelatin is also pro 
vided. 
Washing of kitchen utensils and tableware either by 

hand or by machine is, of course, designed to remove 
deposited food soil and to impart a clean and shiny ap- 15 
pearance to the items so washed. Problems in preserv 
ing the appearance of the freshly washed utensils arise, 
however, when kitchen items are washed and perhaps 
rinsed in water containing dissolved mineral salts. 
Upon drying, either by handwiping, heating or by open 20 
air draining, such dissolved mineral salts from the wash 
and rinse water tend to deposit on the surfaces of the 
freshly washed articles resulting in unsightly spotting, 
filming and streaking of the utensil surfaces. 
Attempts have been made to minimize the effect of 25 

mineral deposition during utensil drying by employing 
various additives at either the wash or rinsing stage of 
dishwashing operation, said additives serving to en 
hance or promote drainage of residual mineral 
containing water from the drying surfaces. Such addi- 30 
tives have, for example, included several types of poly 
meric materials. 
There is a continuing need, however, for composi 

tions and methods which can be employed during dish 
washing operations to improved the final dry appear 
ance of washed and dried kitchen utensils and articles. 
If such compositions and methods are intended to be 
useful for conventional dishwashing soil removal oper 
ations, there is a continuing need for a compatible com 
bination of materials which will simultaneously provide 
the surfactancy, sudsing and mildness attributes of an 
acceptable dishwashing detergent composition as well 
as the anti-spotting and anti-filming benefits described 
above. 
Accordingly, it is an object of the present invention 

to provide liquid dishwashing detergent composition 
which provide a clean, shiny spotless appearance to the 
surfaces of kitchen utensils after such utensils have 
been washed in said compositions and dried. 

It is a further object of the present invention to pro 
vide aesthetically acceptable liquid detergent composi 
tions for treating surfaces of kitchen utensils as de 
scribed above, said compositions having the commer 
cially acceptable dishwashing detergent composition 
attributes of proper surfactantcy, sudsing and mildness. 

It is a further object of the present invention to pro 
vide a method useful during or after dishwashing for 
treating surfaces of kitchen utensils to improve the ap 
pearance thereof. 

It has been surprisingly discovered that by combining 
a particular non-interfering organic synthetic surfac 
tant system with certain gel-forming gelatin materials 
having particular essential gelling characteristics and 
that by further utilizing such gel-forming gelatin mate- 65 
rials in aqueous solution, liquid dishwashing detergent 
compositions and utensil surface treating methods can 
be realized which attain the above-stated objectives 
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2 
and which are surprisingly superior to similar composi 
tions and processes of the prior art. 

SUMMARY OF THE INVENTION 

The detergent compositions of the instant invention 
comprise from about 3 to 45% by weight of an organic 
synthetic surfactant system; from about 0.1 to 5% by 
weight of a gel-forming gelatin and from about 5 to 
95% by weight water. The organic synthetic surfactant 
system consists of 1) from about 5 to 75% by weight of 
the surfactant system of water-soluble alkyl sulfates 
containing from about 12 to 16 carbon atoms 2) from 
about 5 to 95% by weight of said system of water 
soluble alkyl ether sulfates containing from about 12 to 
16 carbon atoms in the alkyl group and from about 1 
to 30 moles of ethylene oxide; and 3) from about 5 to 
50% by weight of said system of amine oxide surfac 
tants containing one long chain alkyl moiety of from 
about 10 to 28 carbon atoms and two moieties which 
can be either alkyl radicals or hydroxyalkyl radicals 
containing from 1 to about 3 carbon atoms. 
The gel-forming gelatin of the instant detergent com 

positions is a Type B gelatin and must have a Bloom 
strength of from about 50 to 350. 
A kitchen utensil surface treating process of the in 

stant invention comprises contacting such utensils with 
an aqueous solution of the above-described gel-forming 
material, and subsequently allowing said utensils to dry. 
Concentration of such gel-forming material in aqueous 
solution ranges from about 2 ppm. to 100 ppm. 
DETALED DESCRIPTION OF THE INVENTION 

The detergent compositions of the instant invention 
contain three essential components - a particular syn 
thetic organic surfactant system; a particular gel 
forming gelatin and water. Other optional detergent 
composition materials can be present in preferred em 
bodiments of said compositions. The surface treating 
process of the instant invention involves utilization of 
an aqueous solution of gel-forming gelatin. Each of 
these aspects of the instant invention are discussed in 
detail as follows: 

ORGANIC SYNTHETIC SURFACTANT SYSTEM 

From about 3% to about 45% by weight of the instant 
detergent compositions, preferably from about 20% to 
about 45% by weight, comprises a synthetic organic 
surfactant system. It has been surprisingly discovered 
that a particular combination of three types of syn 
thetic organic surfactants can be utilized especially ef 
fectively in combination with the gel-forming gelatin 
described hereinafter without interfering with the de 
sired utensil surface modification properties of the gel 
atin. Such a surfactant system also posseses desirable 
surfactancy, sudsing and mildness characteristics. The 
organic synthetic surfactant components of the instant 
surfactant system are the alkyl sulfates, the alkyl ether 
sulfates and the amine oxide surfactants. 
The first essential component of the surfactant sys 

tem of the instant invention comprises water-soluble 
alkyl sulfates containing from about 12 to 16 carbon 
atoms. Such alkyl sulfate surfactants are producted by 
sulfating natural or synthetic fatty alcohols containing 
from about 8 to 18 carbon atoms. Natural fatty alco 
hols include those produced by reducing the glycerides 
of naturally occurring fats and oils. Fatty alcohols can 
also be produced synthetically, for example, by the 
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OXO process. Examples of suitable alcohols which can 
be employed in alkyl sulfate manufacture include 
decyl, lauryl, myristyl, palmityl, and stearyl alcohols 
and mixtures of fatty alcohols derived by reducing the 
glycerides of tallow and coconut oil. 
Any water-soluble salt of such sulfated fatty alcohols 

can be employed. Water-soluble cations include, for 
example, sodium, potassium, lithium, ammonium, sub 
stituted ammonium and substituted amine. 

Specific examples of alkyl sulfate salts which can be 
employed in the instant detergent compositions include 
sodium lauryl alkyl sulfate, sodium stearyl alkyl sulfate, 
sodium palmityl alkylsulfate, sodium decyl sulfate, so 
dium myristyl alkyl sulfate, potassium lauryl alkyl sul 
fate, potassium stearyl alkyl sulfate, potassium decyl 
sulfate, potassium palmitylalkyl sulfate, potassium my 
risty alkyl sulfate, lithium myristyl alkyl sulfate, potas 
sium tallow alkyl sulfate, sodium tallow alkyl sulfate, 
ammonium tallow alkyl sulfate, triethanolamine tallow 
alkyl sulfate, sodium coconut alkyl sulfate, potassium 
coconut alkyl sulfate, ammonium coconut alkylsulfate, 
triethanolamine coconut alkyl sulfate and mixtures 
thereof. Highly preferred alkyl sulfates are sodium do 
decyl sulfate, sodium tallow alkylsulfate, potassium tal 
low alkyl sulfate, ammonium tallow alkyl sulfate, trieth 
anolamine tallow alkyl sulfate, potassium coconut alkyl 
sulfate, sodium coconut alkylsulfate, ammonium coco 
nut alkylsulfate and triethanolamine coconut alkylsul 
fate. 
The alkylsulfate component of the surfactant system 

of the instant invention comprises from about 5 to 75% 
by weight of said surfactant system, preferably from 
about 10 to 50% by weight of said system. 
The second essential component of the surfactant 

system of the instant invention comprises water-soluble 
alkyl ether sulfates containing from about 12 to 16 car 
bon atoms in the alkyl group and from about 1 to 30 
moles of ethylene oxide in the alkyl ether sulfate mole 
cule. Alkyl ether sulfates are water-soluble salts of sul 
fated fatty alcohol ethoxylates. Such alkyl ether sulfate 
surfactants have the general formula RO(CHO). 
SOM wherein R represents an alkyl chain derived 
from a higher fatty alcohol containing from about 12 to 
16 carbon atoms, n represents the number of moles of 
ethylene oxide within the compound, i.e. a degree of 
ethoxylation, and varies from 1 to 30 preferably from 
3 to 12 and M represents water-solubilizing cation 
which can be, for example, sodium, potassium, lithium, 
ammonium, substituted ammonium or substituted 
amine. 
Specific examples of alkyl ether sulfates include so 

dium tallow alkyl trioxyethylene sulfate, sodium tallow 
alkyl hexaoxyethylene sulfate, sodium tallow alkyl no 
naoxyethylene sulfate, ammonium tallow alkyl nonaox 
yethylene sulfate, sodium tallow alkyl dodecaoxyethy 
lene sulfate, potassium tallow alkyl dodecaoxyethylene 
sulfate, ammonium tallow alkyl dodecaoxyethylene sul 
fate, sodium dodecyl hexaoxyethylene sulfate, lithium 
coconut alkyl hexaoxyethylene sulfate, potassium tet 
radecyl dodecaoxyethylene sulfate, triethanolamine 
dodecyl nonaoxyethylene sulfate, and ammonium co 
conut alkyl dodecaoxyethylene sulfate. 

Preferred alkyl ether sulfates include sodium coconut 
alkyl hexaoxyethylene sulfate, sodium coconut alkyl 
dodecaoxyethylene sulfate, potassium coconut alkyl 
dodecaoxyethylene sulfate, ammonium coconut alkyl 
dodecaoxyethylene sulfate, sodium tallow alkyl dode 
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4 
caoxyethylene sulfate, potassium tallow alkyl dode 
caoxyethylene sulfate, ammonium tallow alkyl dode 
caoxyethylene sulfate and sodium tallow alkyl triox 
yethylene sulfate, accmonium coconut alkyl hexaox 
yethylene sulfate, triethanolamine coconut alkyl hex 
aoxyethylene sulfate and treiethanolamine coconut 
alkyl dodecaoxyethylene sulfate. 
The alkyl ether sulfate component of the surfactant 

system of the instant invention comprises from about 5 
to 95% by weight of said surfactant system, preferably 
from about 40 to 60% by weight of said system. 
The third essential component of the surfactant sys 

tem of the instant invention comprises water-soluble 
amine oxide surfactants. Amine oxides have the gen 
eral formula RRRN - O wherein R is an alkyl 
group containing from about 10 to 28 carbon atoms, 
from 0 to about 2 hydroxy groups and from 0 to about 
5 ether linkages, there being at least one moiety of R 
which is an alkyl group containing from about 10 to 18 
carbon atoms and O ether linkages; and wherein each 
of R2 and Ra is selected from the group consisting of 
alkyl and hydroxyalkyl groups containing from 1 to 
about 3 carbon atoms. Such tertiary amine oxide mate 
rials are generally prepared by direct oxidation of the 
appropriate tertiary amines according to known meth 
ods such as, for example, described in German Patent 
Specification No. 664,425. 

Specific examples of amine oxide surfactants include 
dimethyl dodecyl amine oxide, dimethyl tetradecyl 
amine oxide, ethyl methyl tetradecylamine oxide, cetyl 
dimethyl amine oxide, dimethyl stearyl amine oxide, 
cetyl ethyl propyl amine oxide, diethyl dodecyl amine 
oxide, diethyl tetradecyl amine oxide, dipropyl dodecyl 
amine oxide, bis-(2-hydroxy ethyl) dodecyl amine ox 
ide, bis-(2-hydroxy ethyl)-3-dodecoxy-1- 
hydroxypropylamine oxide, (2-hydroxypropyl)methyl 
tetradecylamine oxide, dimethyloleylamine oxide, dim 
ethyl-(2-hydroxydodecyl)amine oxide, and the corre 
sponding decyl, hexadecyl and octadecyl homologs the 
above compounds. Preferred amine oxide surfactants 
include dimethyldodecylamine oxide, dimethyltet 
radecylamine oxide, cetyldimethylamine oxide and co 
conut alkyl dimethylamine oxide. 
The amine oxide component of the surfactant system 

of the instant invention comprises from about 5 to 50% 
by weight of said surfactant system, preferably from 
about 10 to 35% by weight of said system. 

GEL FORMING GELATIN 

The second essential component of the compositions 
of the instant invention is a particular non-toxic gelatin 
material having a tendency to form a gel in aqueous so 
lution. Although the scope of the instant invention is 
not limited by any particular theoretical mechanism, it 
is believed that the gel-forming gelatin present in the 
instant compositions modifies the surfaces of utensils 
being washed, said modification serving to promote 
drainage of wash and rinse water from the drying uten 
sils, thereby reducing spotting and filming. It is possible 
that a thin layer of gel-forming gelatin is deposited onto 
utensil surfaces. Such a layer of gelled material facili 
tates water drainage and imparts a shiny appearance to 
the utensil surface. 
The gel-forming material for utilization in the instant 

invention is a particular type of gelatin. Gelatin is ob 
tained by selective hydrolysis of collagen, the major in 
tercellular protein constitutent of the white connective 
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tissues of animal skins and bones. It consists of a mix 
ture of water-soluble proteins of high average molecu 
lar weight. 
Gelatin analyzes, in terms of its elements, 50.5% car 

bon; 6.8% hydrogen; 17% nitrogen; and 25.21% oxy 
gen. Average molecular weight for the preferred gela 
tin material of the instant invention ranges from 7000 
to 100,000. Gelatin material operable in the instant in 
vention is described in great detail in “Gelatin', Ency 
clopedia of Chemical Technology, Volume 10, John 
Wiley and Sons, Inc., pages 499-509 and R. H. Bogue, 
The Chemistry and Technology of Gelatin and Glue, 
McGraw Hill Book Co., Inc., 1922, both references in 
corporated herein by reference. 
The two general kinds of commercial gelatin manu 

factured are often designated as Type A (derived from 
acid-processed collagen) and Type B (from alkaline 
processed collagen). Gelatin obtained by acid treat 
ment (Type A) has an iso-electric point above pH of 7, 
generally between pH 7 and pH 9, while gelatin ob 
tained by alkaline treatment (Type B) has an iso 
electric point between pH 4.6 and pH 5.0. It has been 
discovered that only the Type B gelatin imparts the re 
quired drainage, anti-spotting and anti-filming benefit 
when utilized in combination with the particular surfac 
tant system of the instant invention. 
A most important parameter defining the gelatin 

forming Type B gelatin of the instant invention is the 
parameter used to measure the tendency of such gela 
tin to gel. Gelling strength and tendency is a function 
of the extent of hydrolysis or degradation of the partic 
ular gelatin material. 
Gelling strength or tendency is measured by a param 

eter known in the art as Bloom strength. Such a param 
eter is measured by means of a Bloom Gelometer, a de 
vice customarily used for measuring the strength of a 
gelatin gel under standard conditions. The standard 
testing procedure used to derive this parameter is set 
forth in detail in numberous references. Among such 
references are Standard Methods for the Sampling and 
Testing of Gelatins, Gelatin Manufacturers Institute of 
America, Inc., 501 Fifth Avenue, Room 1014, New 
York 17, New York., and “Standard Methods for De 
termining Viscosity and Jelly strength of Glue,' Indus 
trial and Engineering Chemistry, Volume 16, No. 3, 
pages 310-315, both references herein incorporated by 
reference. 

It has been discovered that in order to realize the an 
ti-spotting, anti-filming and shine benefits provided by 
the instant compositions and processes, the Type B gel 
forming gelatin of the instant invention must have a 
Bloom strength of from about 50 to 300, preferably 
from about 225 to 275. Thus, a highly preferred gelatin 
material for use in the present compositions and pro 
cess is a Type B gelatin having a Bloom strength of 
from 225 to 275. Such a highly preferred material has 
a molecular weight of from about 15,000 to 60,000. 
Detergent compositions of the instant invention con 

tain from about 0.1% to about 5% by weight of the 
above described gel-forming Type B gelatin, preferably 
from about 0.5% to about 3% by weight. For carrying 
out the surface treating process of the instant inven 
tion, gel-forming Type B gelatin of the above-specified 
equivalent Bloom strength should be present in aque 
ous solution to the extent of from about 2 to 100 ppm, 
preferably from about 10 to about 60 ppm. 
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WATER 

The third essential component of the liquid dishwash 
ing detergent compositions of the instant invention is 
water. Enough water must be present to dissolve the es 
sential surfactant system and gel-forming gelatin com 
ponents and to maintain the liquid nature of the instant 
compositions. The amount of water present naturally 
depends upon the amount of surfactant, gelatin and op 
tional components present in the instant compositions. 
Accordingly, water comprises from about 5 to 95% by 
weight of the instant composition, preferably from 
about 50 to 74% by weight. 

OPTIONAL COMPONENTS 

In addition to the above-described three essential 
components, the instant detergent compositions can 
optionally contain a wide variety of other non-essential 
materials. Such optional ingredients include additional 
non-interfering surfactants, builder salts, suds control 
agents, gel-formation promoters, hydrotropes, stabiliz 
ing electrolytes, solvents bleaches, coloring agents and 
perfume. Some of these optional materials are de 
scribed as follows: 

Additional Non-Interfering Surfactants 
Certain surfactant materials other than the three es 

sential surfactant types which comprise the particular 
essential surfactant system described above can be op 
tionally included in the instant liquid detergent compo 
sitions. Concentration of such optional surfactants is 
not critical. 
Such optional surfactants must be non-interfering. A 

“non-interfering' surfactant is one which does not in 
hibit, either by virture of its chemical properties in 
aqueous solution or hard surface modification proper 
ties, utensil surface modification or the formation of a 
gel layer on utensil surfaces in accordance with the in 
stant invention. Certain surfactants such as the alkyl 
glyceryl ether sulfonates employed in some commercial 
light duty liquid detergents tend to be interfering sur 
factants and are therefore not useful in the instant com 
positions. 

Builders 

Builder materials can be added to the instant compo 
sitions in order to promote the cleaning and soil re 
moval efficacy of the surfactants of the instant deter 
gent compositions. Such materials can be, for example, 
water-soluble salts of phosphates, polyphosphates, 
phosphonates, carbonates, silicates, polyacetates, and 
polycarboxylates as well as mono-, di- and triethanol 
amine compounds. 

Specific examples of inorganic phosphate builders 
include sodium and potassium tripolyphosphates, phos 
phates, and hexametaphosphates. The polyphosphon 
ates specifically include, for example, the sodium and 
potassium salts of ethylene diphosphonic acid, sodium 
and potassium salts of ethane 1-hydroxy-1, l 
diphosphonic acid and the sodium and potassium salts 
of ethane-1,1,2-triphosphonic acid. Examples of these 
and other polyphosphonic builder compounds are dis 
closed in U.S. Pat. Nos. 3, 159,581, 3,213,030, 
3,422,021, 3,422,137, 3,400,176 and 3,400,148, incor 
porated herein by reference. 

Specific examples of nonphosphate detergent builder 
ingredients include the 1) alkali metal, specifically so 
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dium and potassium, carbonates and silicates, 2) the 
alkali metal, ammonium and substituted ammonium 
polyacetates and polycarboxylates and 3) the ethanol 
amines. Specific examples of the polyacetate and poly 
carboxylate builder salts include the sodium, potas- 5 
sium, lithium, ammonium and substituted ammonium 
salts of ethylene diamine tetra-acetic acid, nitrilotriace 
tic acid, oxydisuccinic acid, mellitic acid, benzene 
polycarboxylic acids, and citric acid. Highly preferred 
specific builder materials include potassium pyrophos 
phate, sodium tripolyphosphate, sodium carbonate, so 
dium acetate, sodium silicate, sodium citrate, sodium 
nitrilotriacetate, sodium mellitate, triethanolamine and 
mixtures thereof, pyrophosphate, 
When employed in detergent compositions contain 

ing the surfactant system and gel-forming gelatin of the 
instant invention, such optional builder materials gen 
erally comprise from about 3% to about 50% by weight 
of the total detergent composition, preferably from 20 
about 5% to about 20% by weight. 

O 

15 

Suds Promoting Agents 
Particular suds promoting agents can be added to de 

tergent compositions of the instant invention in order 25 
to enhance sudsing performance. Such materials are 
basically those which provide water hardness in the 
form of calcium or magnesium ions. Surprisingly, the 
addition of such suds promoting agents also seems to 
enhance the shine-imparting and anti-filming and spot- 30 
ting performance of the instant detergent composi 
tions. 
Suds promoting agents which operate by providing 

artificial water hardness include, of course, any water 
soluble calcium or magnesium salt. Specific examples 
of such salts are calcium acetate, calcium chloride, cal 
cium hydroxide, caldium iodide, calcium lactate, cal 
cium nitrate, monobasic calcium phosphate, magne 
sium acetate, magnesium chloride, magnesium gluco 
nate, magnesium hydroxide, magnesium lactate, mag 
nesium nitrate, monobasic magnesium phosphate, and 
magnesium sulfate. When such suds promoting agents 
are employed they are generally present to the extent 
of from about 0.1 to 5% by weight of the instant deter- 45 
gent compositions. 

35 

40 

Gel Formation Promoting Agents 
It is further been surprisingly discovered that the an 

ti-spotting, anti-filming and shine-imparting effect of 50 
the gel-forming gelatin in the instant compositions can 
be enhanced by utilization of particular materials 
which tend to promote cross-linking of the gel struc 
ture. Such gel formation promoters are selected from 
the group consisting of 1) water-soluble salts of triva 
lent metals and 2) aldehyes. Examples of suitable triva 
lent metal salts include ferric chloride, ferric citrate, 
ferric nitrate, ferric sulfate, aluminum chloride, alumi 
num citrate, aluminum nitrate, aluminum sulfate, and 
stannic chloride pentahydrate. Examples of aldehyde 
gel promoting agents include formaldehyde, acetalde 
hyde, propionaldehyde and butyraldehyde. When pres 
ent in the detergent compositions of the instant inven 
tion, the above-described gel promoting agents are 
present to the extent from about 0.1 to 5% by weight 
of the composition, preferably from about 0.5% to 2% 
by weight. 
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Stabilizing Agents 
Since the detergent compositions of the instant in 

vention exist in liquid form, such compositions can ap 
propriately contain stabilizing agents such as certain 
hydrotropes and/or electrolytes to promote phase sta 
bility. Commonly employed hydrotropes include con 
ventional lower alkylaryl sulfonates such as sodium and 
potassium toluene sulfonate, xylene sulfonate, benzene 
sulfonate and cumene sulfonate. Lower alkanol hydro 
tropes such as methanol, ethanol, propanol and butanol 
can also be employed as hydrotropes in the instant in 
vention but are not preferred. Electrolyte salts such as 
potassium chloride can also optionally be added to im 
prove phase stability of the liquid detergent composi 
tions. When employed, the above-described hydro 
tropes and/or electrolytes generally comprise from 
about 1 to 40% by weight of the total composition. 

COMPOSITION PREPARATION 

The instant detergent compositions can be formu 
lated merely by admixing the requisite amounts of the 
essential and optional components together in any 
order to form a homogeneous liquid. 

SURFACE TREATING PROCESS 

As noted above, utilization in conventional dishwash 
ing manner of the innstant liquid detergent composi 
tions in dilute aqueous solution (i.e. to the extent from 
about 0.05 to 2% by weight in aqueous solution) will 
serve to promote drainage of film-and spot-causing 
wash and/or rinse water from kitchen utensils and fur 
ther serves to impart a shiny appearance to the surfaces 
of said utensils upon drying. 
Inasmuch as the presence of surfactant in the deter 

gent compositions of the instant invention serves only 
to aid in soil removal during washing of utensils, the es 
sential gel-forming gelatin of the instant invention can 
be employed (in the form of a rinse aid) in a surface 
treating process without the prsence of synthetic or 
ganic detergent in order to treat utensil hard surfaces 
when the cleaning action of a surfactant is not required. 
In such a case, the surface-treating process aspect of 
the instant invention comprises contacting such utensil 
surfaces to be treated with an aqueous solution com 
prising from about 10 to 100 ppm. of the above de 
scribed non-toxic gel-forming Type B gelatin, and sub 
sequently allowing such surfaces to dry. 
The detergent compositions and surface-treating pro 

cess of the instant invention are illustrated by the fol 
lowing examples: 

EXAMPLE I 
A light duty liquid diswashing detergent composition 

is prepared having the following formulation: 

COMPONENT W. 9. 

Surfactant System 33% 
Potassium dodecyl alkyl 
dodecaoxyethylene sulfate 
Potassium dodecyl sulfate 
Dodecyl dimethyl amine 
oxide 

Gelatin Type B 
- Bloom Strength 150 
Water 

-55% 

-30 100% 
-15% 

5% 

Balance 
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Such a composition is effective for cleaning dishes 
and kitchen utensils when utilized in a 0.2% acqueous 
solution. When so utilized, such a composition imparts 
shine to utensil hard surfaces and minimizes spotting 
and filming thereof. Such a composition further has 
commercially acceptable sudsing and mildness charac 
teristics. 

Substantially similar dishwashing performance is ob 
tained when the gelatin in the Example I composition 
is replaced with an equivalent amount of gelatin, Type 
B of Bloom strength 220; or gelatin Type B of Bloom 
strength 250. 

EXAMPLE II 

A light duty liquid dishwashing detergent composi 
tion is prepared having the following formulation: 

Component Wt. 7 

Surfactant system 30% 
Sodium coconut alkyl 
hexaoxyethylene sulfate -53.4% 
Sodium coconut alkyl 
sulfate -33.3% X 100% 
Coconut alkyl dimethyl 
amine oxide -3.3% 

Gelatin-Type B-Bloom 2% 
strength 250 
Magnesium chloride 9. 
Potassium Toluene Sulfonate 8% 
Water and minors Balance 

Such a composition is physically stable and is effec 
tive for cleaning dishes and kitchen utensils when uti 
lized in an 0.2% aqueous solution. Utilization of such 
a composition imparts shine to utensil hard surfaces 
and minimizes filming and spotting thereof. Such a 
composition additionally has commercially acceptable 
sudsing and mildness characteristics. 
Substantially similar dishwashing performance is ob 

tained when the sodium coconut alkyl hexaoxyethylene 
sulfate of the Example II composition is replaced with 
an equivalent amount of sodium coconut alkyl dode 
caoxylethylene sulfate, potassium coconut alkyl dode 
caoxyethylene sulfate, ammonium cocnut alkyl dode 
caoxyethylene sulfate, sodium tallow alkyl dodecaox 
yethylene sulfate, ammonium tallow alkyl dodecaox 
yethylene sulfate, potassium tallow alkyl dodecaox 
yethylene sulfate, sodium tallow alkyl trioxyethylene 
sulfate, ammonium coconut alkyl hexaoxyethylene sul 
fate, triethanolamine coconut alkyl hexaoxyethylene 
sulfate or triethanolamine coconut alkyl dodecaox 
yethylene sulfate. 

Substantially similar dishwashing performance is ob 
tained when the sodium coconut alkylsulfate of the Ex 
ample II composition is replaced with an equivalent 
amount of sodium tallow alkylsulfate, potassium tallow 
alkyl sulfate, ammonium tallow alkyl sulfate, trietha 
nolamine tallow alkyl sulfate, potassium coconut alkyl 
sulfate, ammonium coconut alkylsulfate, sodium dode 
cyl sulfate or triethanolamine coconut alkyl sulfate. 
Substantially similar dishwashing performance is ob 

tained when the coconut alkyl dimethyl amine oxide of 
the Example II composition is replaced with an equiva 
lent amount of dimethyldodecylamine oxide, dimethyl 
tetradecyl amine oxide or cetyldimethylamine oxide. 

Substantially similar dishwashing performance is ob 
tained when in the above-described Example II compo 
sition, the gelatin is replaced with an equivalent 
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0. 
amount of gelatin, Type B of Bloom strength 120 or 
gelatin Type B of Bloom strength 200. 

Substantially similar dishwashing performance is ob 
tained when in the above-described Example II compo 
sition, the magnesium chloride suds promoting agent is 
replaced with an equivalent amount of calcium acetate, 
calcium chloride, calcium hydroxide, calcium iodide, 
calcium lactate, calcium nitrate, monobasic calcium 
phosphate, magnesium acetate, magnesium gluconate, 
magnesium hydroxide, magnesium lactate, magnesium 
nitrate, monobasic magnesium phosphate or magne 
sium sulfate. 

Substantially similar dishwashing performance and 
product stability are obtained when in the above 
described Example II composition, the potassium tolu 
ene sulfonate hydrotrope is replaced with an equivalent 
amount of potassium Xylene sulfonate, potassium ben 
zene sulfonate, potassium cumene sulfonate, sodium 
toluene sulfonate, sodium Xylene sulfonate sodium ben 
zene sulfonate, sodium cumene sulfonate, methanol, 
ethanol, propanol, n-butanol, or potassium chloride. 

EXAMPLE II 

A light duty liquid dishwashing detergent composi 
tion is prepared having the following formulation: 

Component Wt. 9% 

Surfactant System 9.25% 
Sodium Tallow alkyl tri 
oxyethylene sulfate 57.1% 
Sodium Tallow alkyl 
sulfate 1.3% X 10.0% 
Dodecyl dimethyl amine 
oxide 3.2% 

Potassium pyrophosphate 12.0% 
Potassium Toluene sulfonate 5.5% 
Ferric chloride % 
Gelatin - Type B-Bloom strength 2.0% 
Water and minors Balance 

Such a composition is physically stable and is effec 
tive for cleaning dishes and kitchen utensils when uti 
lized in an 0.2% aqueous solution. Utilization of such 
a composition imparts shine and resistance to filming 
and spotting to utensil hard surfaces. Such a composi 
tion possesses commercially acceptable sudsing and 
mildness characteristics. 

Substantially similar dishwashing performance is ob 
tained when in the above-described Example , ; com 
position, the gelatin is replaced with an eclivalent 
amount of gelatin, Type B of Bloom streng a 250 or 
gelatin Type B of Bloom strength 150. 

Substantially similar dishwashing performance is re 
alized when in the above-described Example III compo 
sition the potassium pyrophosphate builder salt is re 
placed with an equivalent amount of sodium tripoly 
phosphate, sodium carbonate, sodium acetate, sodium 
silicate, sodium citrate, sodium oxydisuccinate, sodium 
nitrilotriacetate, sodium mellitate, triethanolamine or 
mixtures thereof. 
Substantially similar dishwashing performance and 

composition stability are obtained when in the above 
described Example II composition, the potassium tolu 
ene sulfonate hydrotrope is replaced with an equivalent 
amount of potassium Xylene sulfonate, potassium ben 
Zene sulfonate, potassium cunene sulfonate, sodium 
toluene sulfonate, sodium Xylene sulfonate, sodium 
benzene sulfonate, sodium cumene sulfonate, methanol 
ethanol, propanol, n-butanol or potassium chloride. 



3,898, 186 
11 

Substantially similar dishwashing performance is ob 
tained when in the above-described Example III com 
position the ferric chloride gel-promoting agent is re 
placed with an equivalent amount of ferric citrate, fer 
ric nitrate, ferric sulfate, aluminum chloride, aluminum 
citrate, aluminum nitrate, aluminum sulfate, stannic 
chloride pentahydrate, formaldehyde, acetaldehyde, 
propionaldehyde, or butyraldehyde. 

SPOTTING AND FILMING TESTS 

The ability of the detergent compositions of the in 
stant invention to minimize spotting and filming of 
kitchen utensils washed therein is determined by means 
of a spotting and filming test. Two aqueous solutions 
are prepared and are used to wash food-soiled water 
glasses, knives and glass microscope slides. The first so 
lution is prepared by dissolving to the extent of 0.2% by 
weight in water of 7 grains/gal. hardness and 1 15F., 
the composition of Example II. The second solution is 
prepared in like manner by dissolving in the same con 
centration in water of the same hardness and tempera 
ture a composition identical of that of the Example II 
composition but with the gelatin removed. 
The food-soiled articles are washed in two gallon 

dishpans containing the two solutions described above. 
After washing, the articles are rinsed under a faucet for 
15 seconds in water of 7 grains/gal. hardness at 1 15F. 
The articles washed with the solution of the Example 

II composition drain noticeably quicker than the arti 
cles washed with the gelatin-free solution when drain 
age is observed side by side. After all the articles are 
dry, they are graded for degree of spotting and filming. 
Water glasses and knives washed with the solution of 
the Example II composition are graded as being notice 
ably better in appearance with regard to spotting and 
filming than the glasses and knives washed with the 
gelatin-free solution. 
The microscope slides are greaded with a modified 

Hunter Colorimeter for haziness by using such an appa 
ratus to compare the slides with a standard clean slide. 
Microscope slides washed in the solution of the Exam 
ple II composition are significantly less hazy than the 
slides washed in the gelatin-free solution. 

In an actual use situation, panelists are asked to com 
pare the dishwashing performance of the Example II 
composition with a composition identical to Example 
II with the gelatin removed. Panels of 15 women are 
asked to wash and rinse two soiled sets of tableware, 
consisting of glasses, steel knives, plastic bowls and 
procelain plates as they normally would in their kitches 
using the two dishwashing compositions. Items in both 
instances are washed and rinsed under conditions simi 
lar to those outlined above. Items are then set in a 
draining rack to dry. 
Immediately after washing and rinsing, the panelists 

are asked to choose the faster draining set of tableware. 
More than 75 percent of the panelists selected items 
washed using the Example II composition as being 
faster draining than those washed using the gelatin-free 
composition. After the articles are dry, panelists then 
grade the final appearance of the tableware. Panelists 
again prefer the final appearance of the items washed 
using the formulation of Example II. 
SOLUTIONS OF GEL-FORMING MATERIAL AS 

RINSE AID 

The same kinds of food-soiled table articles as de 
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12 
scribed above in the filming and spotting tests are uti 
lized to demonstrate the efficacy of the surface treating 
process of the instant invention in a rinse aid situation. 
The soiled water glasses, knives and glass microscope 
slides are washed (under conditions described above) 
in l) a 0.2% solution of the composition of Example II 
and 2) a 0.2% solution of a composition identical to Ex 
ample ii, but with the gelatin removed. After washing 
and rinsing as above, all the articles are immersed in a 
dishpan containing a 0.01% (100 ppm) solution of gel 
atin (Type B, Bloom strength 250). After the articles 
are dry, they are graded for degree of spotting and film 
ing as in the spotting and filming test above. 

Glasses and knives in both sets are graded as being 
comparable in appearance (with regard to spotting and 
filming) to the utensils washed in Example II solution 
in the spotting and filming test above. The microscope 
slides in both sets of materials average less haze on the 
Hunter Colorimeter test than the microscope slides 
washed with the Example II composition solution in the 
spotting and filming tests above. 

Panels of 15 women are again asked to wash and 
rinse two soiled sets of tableware consisting of glasses, 
steel knives, plastic bowls and porcelain plates as they 
normally would in their kitchens. Both sets of table 
ware are washed with formulations of the Example II 
composition having the gelatin component removed. 
One set of tableware is then set to dry in a draining rack 
with no further treatment; the items in the other set are 
individually immersed in a dishpan containing a 0.01% 
(100 ppm) solution of gelatin (Type B, Bloom strength 
250) in water. After the articles are dry, panelists grade 
the final appearance of the tableware, and prefer the 
end result of those items which were immersed in the 
gelatin solution. 
What is claimed is: 
1. A liquid dishwashing detergent composition espe 

cially adapted for washing and imparting shine to 
kitchen utensil surfaces, said composition consisting 
essentially of: 
A. from about 3 to 45% by weight of an organic syn 

thetic surfactant system, said system consisting of 
i. from about 5 to 75% by weight of said surfactant 
system of water-soluble alkyl sulfates containing 
from about 12 to 16 carbon atoms; 

ii. from about 5 to 60% by weight of said surfactant 
system of water-soluble alkyl ether sulfates con 
taining from about 12 to 16 carbon atoms in the 
alkyl group and from about 1 to 30 moles of eth 
ylene oxide in the alkyl ether sulfate molecule; 
and 

iii. from about 5 to 50% by weight of said surfac 
tant system of amine oxide surfactants of the for 
mula R,R,RN - 0 wherein R is an alkyl group 
containing from about 10 to 28 carbon atoms, 
from zero to about two hydroxy groups and from 
zero to about five ether linkages, there being at 
least one moiety of R which is an alkyl group 
containing from about 10 to about 18 carbon 
atoms and zero ether linkages, and wherein each 
R1 and R2 is selected from the group consisting 
of alkyl and hydroxyalkyl groups containing from 
one to about 3 carbon atoms; 

B. from about 0.1 to 5% by weight of a gel-forming 
Type B gelatin having a Bloom strength within the 
range of from about 50 to 300; and 

C. from about 5 to 95% by weight of water. 
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2. A composition in accordance with claim which 
additionally contains from about 1 to 40% by weight of 
a stabilizing agent selected from the group consisting of 
sodium and potassium toluene sulfonate, sodium and 
potassium xylene sulfonate, sodium and potassium ben 
zene sulfonate, sodium and potassium cumene sulfo 
nate, methanol, ethanol, propanol, butanol and potas 
sium chloride. 

3. A composition in accordance with claim 1 which 
additionally contains 
A. from about 0.1 to 5% by weight of a sudspromot 

ing agent selected from the group consisting of 
water-soluble salts of calcium and magnesium; and 

B. from about 1 to 40% by weight of a hydrotrope 
stabilizing agent selected from the group consisting 
of sodium and potassium toluene sulfonate, sodium 
and potassium xylene sulfonate, sodium and potas 
sium benzene sulfonate and sodium and potassium 
cumene sulfonate. 

4. A composition in accordance with claim 1 wherein 
A. the surfactant system comprises from about 20 to 
45% by weight of said composition, 

B. the gel-forming Type B gelatin comprises from 
about 0.5 to 3% by weight of said composition; and 

C. water comprises from about 50 to 75% by weight 
of said composition. 

5. A composition in accordance with claim 4 which 
additionally contains from about 0.1 to 5% by weight 
of a suds-promoting agent selected from the group con 
sisting of water-soluble salts of calcium and magne 
sium. 

6. A composition in accordance wtih claim 2 which 
additionally contains from about 0.1 to 5% by weight 
of a gel formation promoting agent selected from the 
group consisting of ferric chloride, ferric citrate, ferric 
nitrate, ferric sulfate, aluminum chloride, aluminum 
citrate, aluminum nitrate, aluminum sulfate, and stan 
nic chloride pentahydrate. 

7. A composition in accordance with claim 4 which 
additionally contains from about 0.1 to 5% by weight 
of a gel formation promoting agent selected from the 
group consisting of formaldehyde, acetaldehyde, propi 
onaldehyde, and butyraldehyde. 

8. A composition in accordance with claim 4 wherein 
A. the alkyl sulfate component of the surfactant sys 
tem comprises from about 20 to 50% by weight of 
said surfactant system; 
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4. 
B. the alkyl ether sulfate component of the surfactant 
system comprises from about 40 to 60% by weight 
of said surfactant system; and 

C. the amine oxide component of the surfactant sys 
tem comprises from about 10 to 35% by weight of 
said surfactant system. 

9. A composition in accordance with claim 8 which 
additionally contains from about 3 to 20% by weight of 
a builder salt selected from the group consisting of po 
tassium pyrophosphate, sodium tripolyphosphate, so 
dium carbonate, sodium acetate, sodium silicate, so 
dium citrate, sodium nitrilotriacetate, sodium mellitate, 
triethanolamine and mixtures thereof. 

10. A composition in accordance with claim 8 
wherein 
A. the alkyl sulfate component of the surfactant sys 
tem is selected from the group consisting of sodium 
dodecyl sulfate, sodium tallow alkyl sulfate, potas 
sium tallow alkyl sulfate, treithanolamine tallow 
alkyl sulfate, potassium coconut alkyl sulfate, so 
dium coconut alkyl sulfate, ammonium coconut 
alkylsulfate and triethanolamine coconut alkylsul 
fate; 

B. the alkyl ether sulfate component of the surfactant 
system is selected from the group consisting of so 
dium coconut alkyl hexaoxyethylene sulfate, so 
dium coconut alkyl dodecaoxyethylene sulfate, po 
tassium coconut alkyl dodecaoxyethylene sulfate, 
ammonium coconut alkyl dodecaoxyethylene sui 
fate, sodium tallow alkyl dodecaoxyethylene sul 
fate, potassium tallow alkyl dodecaoxyethylene sul 
fate, ammonium tallow alkyl dodecaoxyethylene 
sulfate, sodium tallow alkyl trioxyethylene sulfate, 
ammonium coconut alkyl hexaoxyethylene sulfate, 
triethanolamine coconut alkyl hexaoxyethylene 
sulfate and triethanolamine coconut alkyl dode 
caoxyethylene sulfate; and 

C. the amine oxide component of the surfactant sys 
tem is selected from the group consisting of dime 
thyldocecyl amine oxide, dimethyltetradecyl amine 
oxide, cetyldimethyl amine oxide and coconut 
alkyl dimethyl amine oxide. 

11. A composition in accordance with claim 2 
wherein the Type B gelatin has a Bloom strength of 
from about 225 to 275. 

k k k 
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