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ABSTRACT OF THE DISCLOSURE 
Rug shampoo compositions which dry to an easily re 

movable brittle residue on the rug or upholstery after 
shampooing and avoid rapid resoiling are obtained by in 
corporating into rug shampoo compositions of a water 
soluble, metal, ammonium or amine salt of a styrene 
maleic anhydride polymer or its half-ester in amount su?i 
cient to embrittle the shampoo residue left on the rug after 
shampooing. The conventional rug shampoo detergents, 
such as sodium or magnesium lauryl sulfate, or, if de 
sired, conventional foam builders are employed in the rug 
shampoo formulations. 

This is a continuation of application Ser. No. 877,414, 
?led Nov. 17, 1969, and now abandoned. 

This invention relates to cleaning compositions for rugs, 
carpets, and upholstery. More particularly, this invention 
relates to improved rug shampoo compositions for clean 
ing natural and synthetic carpets, rugs, upholstery, and 
area coverings. 
With the rapid expansion of the carpet industry and 

the use of tougher synthetic ?bers in area carpeting, there 
is an increasing demand for improved carpet cleaning 
compositions. A serious problem in the cleaning of carpets 
is that freshly shampooed carpets tend to soil faster than 
new carpets. This resoiling appears to be largely due to a 
tacky or sticky residue left behind after the rug has been 
cleaned. The sticky rug ?bers attract and hold dirt thereby 
contributing to rapid resoiling. This tacky residue is caused 
by detergents used in the shampoo formulation in order 
to eifect proper cleaning action. Consequently, there is 
urgent need for rug shampoo formulations that will pro 
vide the necessary cleaning properties and also dry to a 
non-tacky powdery or brittle residue which can be more 
readily removed as by vacuuming. 

Commercial carpet cleaning compositions, such as con 
ventional rug shampoos, are typically composed of a pri 
mary detergent which assists the cleaning solvent, such as 
water, in loosening soil and a foam stabilizer or detergent 
extender which builds and maintains thick foam desired in 
cleaning heavy pile materials. The thick foam carries loos 
ened soil to the top of the carpet ?bers where it may be 
removed, and in addition prevents wetting of the carpet 
backing. The primary detergent may be a liquid or a solid, 
but formulations that dry to a removable powder are 
preferred. The trend in rug and upholstery shampoos is 
toward cleaning compositions that dry to a powder which 
can be removed easily by vacuuming. A shampoo residue 
which cannot be completely removed from carpet mate 
rials contributes to dulling of the carpet ?bers, retention 
of loosened soil, and resoiling of cleaned carpets. Optimum 
removal of such residues is not readily accomplished due 
to the tacky or waxy nature of detergents, surfactants and 
additives, such as foam stabilizers, contained in the carpet 
cleaning compositions. 

This invention provides improved carpet cleaning or rug 
and upholstery shampoo compositions which upon drying 
on the carpet leave very brittle, non-tacky residues which 
are easily removed when dry and make little, if any, con 
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tribution to resoiling. In accordance with this invention, 
the improved carpet and upholstery cleaning or rug sham 
poo composition comprises a water-soluble metal, ammo 
nium or amine salt of a styrene-maleic anhydride copoly 
rner or its half-ester with a rug shampoo detergent or with 
a rug shampoo foam builder or foam stabilizer. Usually, 
both a Water-soluble rug shampoo detergent and Water 
soluble rug shampoo foam builder are employed. 
The Water~soluble metal, ammonium or amine salt of 

the styrene-maleic anhydride copolyrner or its half-ester 
can be used in amounts of about 5 to 95% by weight of 
the total active material in the rug shampoo composition 
and in ratio or parts by weight to the rug shampoo deter 
gent of about 1:20 to 20: 1, preferably of about 1:1 to 1:7. 
Thus, the water-soluble salt of the styrene-maleic anhy 
dride polymer or of its half-ester can be used as an addi 
tive to existing or other rug shampoo compositions in 
amounts of from about 5 to 95%, preferably about 25 
to 50%, by weight of total solids material in the compo 
sition. 
By incorporating the water-soluble salt of styrene-maleic 

anhydride or of its half-ester as a primary organic active 
component or additive into rug shampoo compositions, 
there results the improved shampoo composition of this in 
vention which cleans the carpet by shampooing and leaves, 
upon drying, an easily removable, non-tacky residue which 
does not contribute signi?cantly to resoiling. Thus, the 
present additive also makes possible the use in rug sham 
poo compositions of inexpensive detergents which other 
wise give unsatisfactory results through their tendency to 
leave oily residues. 

While from about 5 to 95% of the water-soluble salt 
of the styrene-maleic anhydride polymer by weight of the 
total solids in the rug shampoo composition can be used, 
it is preferred to employ from about one part by weight 
of water-soluble salt of the styrene-maleic anhydride co 
polymer or its ester to about 1 to 7 parts by weight of the 
detergent in the shampoo rug formulation. 
The water-soluble foam builder or stabilizer, if used, 

can be employed in suf?cient amount to produce a foam 
which is usually about 5- to 50% by Weight of the total 
solids and preferably about 10 to 35% by weight of the 
total solids in the rug shampoo composition. Thus, the rug 
shampoo composition of this invention may be a dry solid 
mixture which is dissolved in water prior to use. By Weight 
of total solids of the rug shampoo composition is meant 
the components other than water and alcohol, hydrocar 
bon or other solvent, if any is present. 
The rug shampoo composition of this invention is usu 

ally prepared in concentrated aqueous solution wherein the 
water-soluble, metal, ammonium or amine salt of the sty 
rene maleic anhydride copolyrner or its half-ester and the 
detergent and foam builder or stabilizer, if any, comprise 
at least about 5 weight percent, preferably about 12% and 
often up to about 50 to 70 weight percent of the total 
aqeuous composition, the ratio by weight of the water 
soluble salt and the detergent and the weight percent of 
the foam stabilizer, if any, being as heretofore stated. The 
remainder of the rug shampoo composition is usually 
Water. 
The concentrated rug shampoo composition is diluted 

with water to give a total concentration of the water-solu 
ble metal, ammonium or amine salt of the styrene-maleic 
anhydride copolyrner or its esters and detergent and foam 
builder, if any, in from about 0.5 to 2 or 3 weight percent 
of the total aqueous solution, preferably about 1 weight 
percent, which is the ?nal form of the rug shampoo compo 
sition for applying to the carpet for cleaning or shampoo 
ing. In addition to water, the solvent may include minor 
amounts of water-soluble alcohols, and silicates or other 
alkaline builders, e.g. phosphates, while function as water 
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softeners and also aid in the removal of dirt. Also, addi 
tional components, such as grease or oil solvents, seques 
trants, viscosity builders and optical brighteners, may be 
added when the cleaning composition is utilized for a 
speci?ed purpose. 
The use of these water-soluble salts of styrenemaleic 

anhydride copolymers in carpet shampoo preparations 
results in less dust attraction ‘to the carpet ?bers, and re 
sults in less wear, i.e. abrasive cutting of the carpet ?bers. 
The use of these salts embrittles the residue of the dried 
shampoo left on the rug and also tends to stiffen and 
shine the carpet ?bers, restoring them to a like-new ap 
pearance and ‘results in less ma-ttings of the carpet pile. 
Also, the rugs dry faster. The improved rug shampoo 
compositions of this invention containing the water-solu 
ble salt of styrene-maleic anhydride copolymer is effec 
tive for cleaning all highly soiled pile materials, exhibits 
improved stain removal on carpet materials and inhibits 
resoiling. 
The water-soluble, metal, ammonium, and amine salts 

of styrene-maleic anhydride polymers and their half-esters 
are well known as shown by US. ‘Pat. 3,388,106, issued 
June 11, 1968. The preferred water-soluble, metal salts 
are those of Group II and the alkali metals, particularly 
magnesium and sodium. The preferred amine salts are 
the morpholine, lower amine and lower alkanolamine 
salts, such as ethanolamine and Z-hydroxypropyla-mine 
salts. However, various primary or secondary water-solu 
ble amine salts can be used, such as those of alkylamines, 
alkanolamines of l to about 18 carbon atoms, preferably 
1 to about 6 carbon atoms, e.g. ethylamine, propylamine 
or octadecylamine. The preferred half-esters are the cy 
cloalkanol and alkanol half esters particularly of alcohols 
of up to about 18 carbon atoms and preferably of up 
to about 8 carbon atoms, such as the cyclohexanol and 
n-propyl alcohol half-esters. The ammonium salts are 
most preferred. 
The styrene-maleic anhydride ammonium salt solutions 

often have a pH range of about 7.5 to 10. The pH meas 
urements were taken on styrene-maleic anhydride am 
monium salt solutions with and without foam builders. 
Commercial carpet cleaning compositions have a pH 
range of about 7.2 to 7.9. 

Various water-soluble rug shampoo detergents can be 
used with the water-soluble salt of the styrene-maleic 
anhydride polymer, but it is preferable to use a water 
soluble sulfate of the formula 

where 'R is alkyl of about 8 to 20 carbon atoms, prefer 
ably 10 to 14 or even up to about 18 carbon atoms, at is 
0 to about 10 or more, preferably 2 or 3, and M is the 
ammonium, amino or metal cation which forms a water 
soluble salt, such as a Group II metal or an alkali metal, 
preferably magnesium or sodium. The preferred amine 
salts are the morpholine, lower amine and lower alkanol 
‘amine salts, such as ethanolamine and Z-hydroxypropyl 
amine. However, various primary or secondary amine 
salts such as those of alkylamines, alkanolamines or het 
erocyclic amines usually alkylmonoamines or alkanol 
monoamines of 1 to about 18 carbon atoms, preferably 
1 to 6 carbon atoms, e.g. ethylamine, propylamine or 
oct-adecylamine, can be used. 

These rug shampoo detergents are the water-soluble 
ammonium, amine and metal salts of fatty alkyl sulfates 
(i.e. sulfated fatty alcohols) and fatty alkyl ethoxylated 
sulfates (i.e. sulfated oxyethylated fatty alcohols). EX 
amples of the fatty alkyl sulfates and fatty alkyl ethoxyl 
ated sulfates include the sodium, potassium, calcium, 
zinc, ammonium, magnesium and the mono- and di 
ethanolamine salts of lauryl sulfate and of lauryl ethoxyl 
ated sulfates. Sodium and magnesium lauryl sulfates are 
preferred. 
The water-soluble sarcosines or sarcosinates are con 

densates of fatty acid and sarconsine (N-acylsarcosines 
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4 
or N-acylsarcosinates) and can be represented by the 
formula: 

R— §|3——N—-CHz—-C O O A 
O CH: 

where R is alkyl of about 12 to 18 carbon atoms and 
A is hydrogen, ammonium, amino or metal which forms 
a water-soluble sarcosinate salt, such as a Group II metal 
or an alkali metal, e.g. sodium or magnesium. The amino 
radical can be the same as in the sulfates. The preferred 
sarcosinate is sodium lauryl sarcosinate. These sarcosin 
ates posses detergent properties and have bactericidal 
and bacteriostatic characteristics and have been used in 
rug shampoo formulations as shown by British Pat. 882, 
635, published Nov. 15, 1961. They can be used in the 
rug shampoo compositions of this invention and also in 
combination with the other detergents. 
A water-soluble foam builder stabilizer can be used 

with the water-soluble salt of styrene-maleic anhydride 
polymer and detergent compositions of this invention 
but is not necessary, although many rug shampoo for 
mulations include a foam builder. These foam builders 
are well known to the art and include sulfosuccinates, 
alkanol and alkyl amides, and cycloimidines. However, as 
the water-soluble, metal, ammonium or ‘amine salts of 
the styrene-maleic anhydride copolymer and its half 
esters do have rug cleaning properties, they can be used 
as the sole detergent with a foam builder or stabilizer, 
some of which, such as the sulfosuccinates, also have 
detergent properties. In such rug shampoo compositions 
the water-soluble salt of the styrene-maleic anhydride c0 
polymer or its half-ester and the detergent, if any, would 
generally be about 25 to 95%, preferably about 50 to 
90% by weight of total solids and the foam builder or 
stabilizer about 75 to 5%, preferably 50 to 10% by 
weight of total solids. 

Alkanolamides and alkylamides are foam and viscos 
ity builders. They are condensation products of alkan 
olamines or alkylamines and fatty acids. These fatty 
acid alkanolamides and alkylamides can be represented 
by the formula: 

0 

RJLN/ 
\ 
R! 

where R is alkyl of about 8 to 20 carbon atoms, prefer 
ably of about 10 to 14 carbon atoms. R’ is hydrogen 
alkyl of 1 to about 6 carbon atoms or hydroxyalkyl of 1 
to about 6 carbon atoms. A typical alkanol amide is 
lauric diethanolamide. Particularly suitable alkylamides 
for use in this invention are lauryl amides, e.g., lauryl 
isopropyl amide and lauryl diisopropyl amide. 
The sulfosuccinates are the salts of fatty acid alkyl 

olamide sulfosuccinic acid half-esters and the salts of 
sulfosuccinic acid half-esters of fatty alcohols. These sul 
foscuccinates have been used in rug shampoo ‘formula 
tions as shown ‘by US. Pat. 3,401,007, issued Sept. 10, 
1968, and are represented by the general formula: 

wherein R is a fatty acid residue or fatty alcohol residue 
usually acyl or alkyl of about 10-18 carbon atoms, X 
is oxygen or an alkylene grouping joined respectively to 
R and to the su'lfosuccinic residue via amide type or ester 
type linkages, one of Y and Z is hydrogen and the other 
is the group 4803M, and M is any salt-forming metal 
cation of Groups I, II and III of the Periodic Table. Ex 
amples of such sulfosuccinates are the sodium salt of the 
sulfosuccinic acid half-ester of cocoanut oil fatty alcohols, 
the sodium salt of the sulfosuccinic half-ester of lauric 
acid monoethanolamide, the sodium salt of the su'lfosuc 
cinic acid half-ester of myristic acid monoisopropan 
olamide and the sodium salt of the sulfosuccinic acid 
half-ester of lauryl alcohol. Preferred sulfosuccinates are 
the sulfosuccinic acid half-esters of fatty acid alkylo'la 
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mides or fatty alcohols. These sulfosuccinates may be 
used singly or in combination of two or more in the rug 
shampoo compositions with the water-soluble salt of the 
styrene-maleic anhydride polymer or of its half-ester of 
this invention. These sulfosuccinates not only give added 
detergent strength to the rug shampoo compositions, but 
also act as a foam stabilizer that aids the detergent to 
form a dry residue which can be vacuumed out with the 
carpet soil and also tends to reduce electrostatic charge 
build-up on the cleaned carpets. 
The amphoteric cycloimidines or imidazolines are foam 

builders useful in shampoo formulations as disclosed in 
US. Pat. 3,231,580, issued Jan. 25, 1966. The foam 
builders are used in an amount su?icient to build a foam 
such as about 5 to 75%, preferably 10 to 50% of total 
solids. 
As typical of the commercial rug shampoo concentrated 

formulations to which the water-soluble, metal, ammo 
nium or amine salt of styrene-maleic anhydride polymer 
or its half-ester can be added to obtain the improved rug 
shampoo compositions of this invention is the following 
formulation : 

TABLE A 
Weight percent 

Sodium or magnesium lauryl sulfate (30%) _____ __ 12 
Laurie diethanolamine foam stabilizer __________ __ 3 

Water _____________________________________ __ 85 

The commercial rug shampoo formulation may also con 
tain a small amount, such as 1.5% by weight of a se 
questrant, such as ethylene diamine-tetraacetic acid and 
its water-soluble salts, such as alkali metal salts, par 
ticularly sodium salts. A typical dilution ratio of the 
above formulation for use to shampoo the carpet is 1 
part of this concentrate to about 8 parts of water. 

Generally, about 30 to 50% of the lauryl sulfate salt 
can be replaced by the water-soluble salt of the styrene 
maleic anhydride polymer or its half-ester to give best 
results. This can readily be done by mixing into the com 
mercial shampoo concentrate the water soluble salt of 
the polymer in amount of about 40% to 100% by weight 
of the detergent or even of the total solids in the com~ 
mercial shampoo formulations. However, often about 
10% to 100% by weight of the water-soluble salt to deter 
gent is used as shown by the following typical rug 
shampoo composition of this invention in diluted form 
ready for use on the carpet. 

TABLE B 
‘Parts by weight 

Ammonium salt of styrene-maleic anhydride 
polymer (dry) ________________________ __ 0.1-0.5 

Sodium or magnesium lauryl sulfate (dry) ____ 0.5-0.9 
Sodium lauryl sarcosine (dry) _____________ __ 0.15 
Water, balance to make 100%. 

It is to be understood that other rug shampoo deter 
gents and foam builders can be used. The amount of 
water-soluble salt of styrene-maleic anhydride polymer 
to be incorporated in the rug shampoo formulation need 
only be sufficient to embrittle the residue left on the 
carpet after shampooing so it can easily be removed. This 
prevents rapid resoiling of the carpet since early resoiling 
is related to a waxy residue adhering to the carpet after 
sbampooing. 
A typical rug shampoo concentrate of this invention is 

as follows: 
TABLE C 

Rug Shampoo Concentrate at 10% Active Solids 
Parts by weight 

Amonium salt of styrene-maleic anhydride copoly 
mer at 15% concentration in aqueous solution __ 27 

Sodium lauryl sulfate (detergent) _____________ __ 5 
Foam stabilizer ____________________________ __ 1 

Water ____________________________________ __ 67 
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6 
This rug shampoo concentrate can be diluted 1 part 
shampoo concentrate to 9 parts of water before appli 
cation to the carpet. 
The foam stabilizer can be the various foam builders 

used in rug shampoos, such as lauric diethanolamide, 
lauryl isopropyl amide, the sodium salt of sulfosuccinic 
half-ester of lauric acid monoethanolamide or an am 
photeric cycloimidine, such as of the formula: 

The styrene-maleic anhydride resins used in the rug 
shampoo compositions of the present invention are water 
soluble, metal, ammonium and amine salts of styrene 
maleic anhydride resins and their partial or half-esters, 
having about 1 to 4 moles, preferably about 1 to 3 moles 
of styrene per mole of maleic anhydride. If desired, maleic 
esters can be used instead of maleic anhydride in forma 
tion of the resins with styrene. 

These resinous polymers contain repeating units of 
polymerized styrene and maleic anhydride and have an 
average molecular weight of about 600 to 50,000. The 
preferred average molecular Weight of these resins is 
about 700 to 5,000. The melting points of these lower 
molecular weight polymers will often range from about 
100 to 200° C. as determined by the Fisher-Johns melting 
point apparatus. 
These polymers of styrene and maleic anhydride can 

be prepared by known methods. A preferred method is 
by solution polymerization where the monomers are po 
lymerized in a suitable solvent employing as a polymeri 
zation catalyst a free-radical peroxide catalyst, preferably 
benzoyl peroxide or dicumyl peroxide at a temperature 
of about 75 to 300° ‘C. or more. Suitable solvents include 
the aromatic hydrocarbon solvents, such as cumene, p 
cymene, xylene, toluene and the like. The aromatic sol 
vents may serve as chain terminating solvents and give 
lower molecular weight products. Other suitable solvents 
are the ketones, such as methylethyl ‘ketone, which may 
also be chain-terminating solvents. 
The preferred manner of carrying out the polymeri 

zation is by what is known in the art as incremental feed 
addition. By this method the monomer and catalyst are 
first dissolved in a portion of the solvent in which the 
polymerization is to be conducted and the resulting solu 
tion fed in increments into a reactor containing solvent 
heated to reaction temperature, usually the re?ux tem 
perature of the mixture. When an aromatic solvent is 
employed as the solvent for the polymerization, the for 
mulation of the polymers causes a heterogeneous system, 
the polymer layer being the heavier layer and recoverable 
by merely decanting the upper aromatic solvent layer and 
drying. On the other hand, when a ketone is the solvent, 
the formed polymer is usually soluble in the solvent media 
so that recovery of the products necessitates a solvent 
stripping operation. 
The partial esters of the styrene-maleic anhydride poly 

mers can be prepared by known methods. Thus, partial 
esters of from about 20 to 120% half-ester can be pre 
pared by known methods. Thus, partial esters of from 
about 20 to 120% half-ester can be prepared by esterify 
ing the styrene-maleic anhydride polymer with the re 
quired equivalent amount of an alcohol, such as an alk 
anol or cycloalkanol, generally up to about 18 carbon 
atoms, preferably of up to about 8 carbon atoms, such 
as methanol, ethanol, propanol, hexanol, cyclohexanol, 
octanol, octadecanol and the like. The usual known 
methods of partial esteri?cation can be employed, such 
as by heating in a solvent, the alcohol and the styrene 
maleic anhydride polymer. 
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Physical properties of typical styrene-maleic anhydride 
resins which can be used in the form of their water-solu 
ble, metal, ammonium, or amine salts in this invention 
are set forth in the following table. 

TABLE I.——'I‘YPI CAL PHYSICAL PROPERTIES OF 
STYRENE-MALEIC ANHYD RIDE RESINS 

Styrene 
maleic 

anhydride Molec- Melting 
mole ular range, Acid Gardner 
ratio weight ° C. number color 

1/1 1, 600 150-170 480 _ _ _ _ _ _ _ _ -_ 

2/1 1, 700 140-160 350 _ _ _ _ _ _ . _ - _ 

3/1 1, 900 115-130 275 <1 
1/1 2, 200 140-156 260 < 1 
2/1 1, 900 135-150 220 <1 

Norm-Gardner Color was in 15% aqueous ammonia solution. 

Resin D is a cyclohexyl half-ester of a 1 to 1 mole 
ratio styrene-maleic anhydride resin esteri?ed to about 
65% half-ester with cyclohexyl alcohol. 

Resin E is an n-propyl half-ester of a 2 to 1 mole 
ratio styrene-maleic anhydride resin esteri?ed to about 
65% half-ester with n-propyl alcohol. All of the styrene 
maleic anhydride resins A to C and their half-esters D and 
E are in powder form. 
The ammonium salt and Water-soluble metal salts of 

the copolymers of styrene and maleic anhydride and 
their partial esters can be prepared by simple hydrolysis 
of the copolymer or partial ester with water in the pres 
ence respectively of ammonium hydroxide or water-solu 
ble metal hydroxide, such as alkali metal hydroxides. 
The hydrolysis can be conveniently carried out by making 
a slurry in distilled water of the ammonium hydroxide 
or water-soluble metal hydroxide and heating over a 
water bath until the hydrolysis is complete. It is desirable 
to use excess ammonium hydroxide or metal hydroxide, 
say up to about 10 weight percent or more, over that 
stoichiometrically required to form the ammonium or 
water-soluble metal salt of the copolymer of styrene and 
maleic anhydride. Thus, it is usually preferable to use at 
least two moles or more of ammonium hydroxide or 
metal hydroxide per mole equivalent of the repeating 
copolymer unit. Various water-soluble metal hydroxides 
can be used, such as the alkali metal hydroxides, such as 
sodium, potassium and lithium, but sodium hydroxide is 
preferred. 

Water-soluble amine salts of the styrene-maleic anhy 
dride polymers and their partial esters can be prepared 
by known methods. Thus the styrene-maleic anhydride 
polymers and their partial esters can be reacted with pri 
mary amines, such as alkylamines, alkanolamines or het 
erocyclic amines, usually alkyl monoamines or alkanol 
monoamines of 1 to about 18 carbon atoms, preferably 
1 to about 6 carbons, e.g. ethylamine, propylarnine, octa 
decylamine, ethanolamine, 2-hydroxypropylamide and 
morpholine. An excess of the amine over that stoichio 
metrically required to react with the styrene-maleic anhy 
dried polymer is used such as 2 moles or more of amine 
per anhydride unit of the polymer. 
The presence of ammonia salt solubilized styrene and 

maleic anhydride resin increases the rate of hydrolysis 
of added resin. Therefore, it is preferable that styrene 
and maleic anhydride resins be hydrolyzed with am 
monium hydroxide at high solids and subsequently re 
duced to the lower concentration. Styrene- maleic anhy 
dride resin C and the partial esters D and E can be hy< 
drolyzed at 20% solids with subsequent dilution for end 
use purposes. The 20% solution of styrene-maleic an 
hydride resin C can be reduced to 15% solution while 
still at hydrolysis temperature to circumvent the high vis~ 
cosity of the 20% solution at room temperature. Styrene 
maleic anhydride resins A and B can be hydrolyzed up 
to 50% and 25%, respectively. However, the ammonia 
should be added very slowly or the exotherm will cause 
the resin solution to boil over the hydrolysis kettle. 
The following examples are typical preparation of aque 
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8 
ous ammonia salt solutions of these styrene-maleic an 
hydride resins. Styrene-maleic anhydride resin C. is pre 
ferred for use in household shampoo formulations. How 
ever, to obtain more concentrated shampoo formula 
tions, resins A and B are desirable in that they give lower 
solution viscosities at high solids concentrations. 

EXAMPLE A 

An aqueous solution of styrene and maleic anhydride 
resin A was prepared by the addition of 500‘ parts by 
weight of said styrene and maleic anhydride resin to 165 
parts by weight of Water under agitation. The water-resin 
slurry was then heated to 150° F. and 335 parts by weight 
of 26° Bé. ammonium hydroxide (28% ammonia) slowly 
added under continued agitation solution had a pH in the 
range of about 8.0 to 8.5 and contained about 50 weight 
percent of solids of the styrene-maleic anhydride resin A. 

EXAMPLE B 

An aqueous solution of styrene and maleic anhydride 
resin B was prepared by the addition of 250 parts by 
Weight of said styrene and maleic anhydride resin to 630 
parts by weight of water under agitation. The water-resin 
slurry was then heated to 150° F. and 120 parts by weight 
of 26° Bé. ammonium hydroxide (28% ammonia) slowly 
added under continued agitation at 165° F. for 30 min 
utes. The resulting aqueous solution had a pH in the 
range of about 8.0 to 8.5 and contained about 25 weight 
percent solids of the styrene and maleic anhydride resin. 

EXAMPLE C 

.An aqueous solution of styrene and maleic anhydride 
resin C was prepared by the addition of 150 parts by 
Weight of said styrene and maleic anhydride resin to 
540 parts by weight of water under agitation. The water 
resin slurry was then heated to 150° F. and 60 parts by 
weight of 26° Bé. ammonium hydroxide (28% ammonia) 
added under continued agitation at 165° F. for 30 min 
utes. The heat was discontinued and 250 parts by weight 
of water was then added to this 20 percent resin solids 
solution. The resulting aqueous solution had a pH in 
the range of 9.0 to 9.5 and contained about 15 percent 
solids of the styrene and maleic anhydride resin. 

EXAMPLE D 

An aqueous solution of the styrene and maleic anhy 
dride-cyclohexyl partical ester resin D was prepared by 
the addition of 150 parts by weight of said styrene and 
maleic anhydride-cyclohexyl partial ester resin to 553 
parts by weight of water under agitation. The water-resin 
slurry was then heated to 120° F. and 47 parts by weight 
of 26° Bé ammonium hydroxide (28% ammonia) added 
under continued agitation at 130° F. for 30 minutes. The 
heat was discontinued and 250 parts by weight of water 
was then added to this 20 percent resin solids solution. 
The resulting aqueous solutions had a pH in the range of 
8.8 to 9.3 and contained about 15 percent solids of the 
styrene and maleic anhydride-cyclohexyl partial ester 
resin. 

EXAMPLE E 

An aqueous solution of the styrene and maleic anhy 
dride-propyl partial ester resin E was prepared by the 
addition of 150 parts by weight of said resin at 558 parts 
by weight of water under agitation. The water-resin slurry 
was then heated to 120° F. and 42 parts by weight of 26° 
Bé. ammonium hydroxide (28% ammonia) added under 
continued agitation at 130° F. for 30 minutes. The heat 
was discontinued and 250 parts by Weight of water was 
then added to this 20 percent resin solids solution. The 
resulting aqueous solution had a pH in the range of 9 to 
9.5 and contained about 15 percent solids of the styrene 
and maleic anhydride-propyl partial ester resin. 
The following examples are illustrative of various em 

bodiments of the rug shampoo compositions of this in 
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vention and their use in carpet cleaning, and illustrate 
preferred embodiments thereof. 

EXAMPLE I 

Three aqueous rug shampoo solutions were prepared 
designated solution numbers I, II and III. Solution No. I 
contained one percent by weight of the ammonium salt 
of the styrene-maleic anhydride resin C of Table I, .05 
percent by weight of magnesium lauryl sulfate and .15 
percent by weight of sodium lauroyl sarcosinate (referred 
to herein as Na lauroyl sarcosine). This rug shampoo 
composition is one embodiment of this invention. 

Solution No. II contained one percent by weight of 
sodium lauryl sulfate and .20 percent by weight of sodium 
lauroyl sarcosinate. Solution No. III contained one per 
cent by weight of magnesium lauryl sulfate and .20 per 
cent by weight of sodium lauroyl sarcosinate. All three 
of these rug shampoo solutions contained 9880 percent 
by weight of water. The compositions of these three rug 
shampoo solutions is tabulated below in Table 1. 

TABLE 1 

Solution number. ____________________________ __ I 

Ammonium salt of styrenemaleie anhydride 
Resin 0 

A carpet sample approximately 4' x 9' and of a light 
color was placed in a corridor where it would be uni 
formly soiled. These sections of this carpet sample, each 
4' x 3', were separately shampooed by one of the rug 
shampoo solutions numbers I, II and II of Table 1 at a 
coverage of 0.4 ml./sq. inch. The carpet sample was 
allowed to dry, and the test sections were vacuumed to 
remove loose residue. The carpet sample was then re 
placed in the corridor. Observations were made periodi 
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Su?icient soiling material to result in heavy soiling (10 

gms.) was spread evenly on a 6" X 6" carpet sample. The 
soil was thoroughly worked into the ?bers and the sample 
allowed to stand for 60 minutes, then vacuumed to re 
move as much loose soil as possible. At this time a 1" 
strip of soiled material is covered to prevent cleaning. 

Test rug shampoo formulations were prepared in aque 
ous solution at concentrations of 0.5%, 1.0% and 1.5% 
by weight respectively of sodium lauryl sulfate, mag 
nesium lauryl sulfate and ammonium salt of styrene 
maleic anhydride resin C. In addition, 0.5% by weight of 
lauryl isopropyl amide was added to each solution for, 
foam production and stabilization. 
Each of these test rug shampoo formulations was used 

to shampoo one ‘of the soiled carpet samples at an ap 
proximate coverage of 0.75 ml./sq. in. The test rug 
shampoo formulation was drained onto the surface of the 
carpet sample and worked to a foam by brushing with a 
soft nylon brush. The samples were allowed to dry at 
room temperature. After drying, the samples were 
vacuumed thoroughly to remove loosened soil and the 
shampoo residue. Sample appearances were evaluated by 
comparison of soiled sections, shampooed cleaned sec 
tions and unsoiled samples. Relative ratings were as 
signed to each shampoo prepartion based on three tests as 
follows: 

Test 1: 
X indicates original brightness restored. 

Test 2: 
X indicates soiled strip was invisible. 
Z indicates soiled strip was not invisible. 

Test 3: 
Relative effectiveness in the series in which tested. 

The following table summarizes the results obtained on 
initial cleaning of the soiled samples by these test rug 
shampoo formulations. 

TABLE 3 

Evaluation of foam built ammonium salt of styrene—maleie anhydride resin 0 against foam built Na lauryl 
Sulfate and Mg lauryl sulfate 

Ammonium salt of styrene 
S 1 t_ maleic anhydride resin 0 Na lauryl sulfate Mg lauryl sulfate 
0 11 ion 

concentration Test 1 Test 2 Test 3 Test 1 Test 2 Test 3 Test 1 Test 2 Test 3 

X 1 Z X 1 Z Z 3 
X 1 Z X 2 Z X 3 
X 1 Z X 2 Z X 3 

_ Norm-All solutions contain 0.5% lauryl isopropyl amide. Test description: Test l=X inieates original 
brightness restored; Z not restored; Test 2=X indicates soiled strip was invisible; Z not invisible; Test 3=relative 
e?eetiveness in the series. 

cally to evaluate resoiling. The carpet was rotated end 
for-end after 3 days exposure. Table 2 indicates the re 
sults. 

TABLE 2.—RESOILING CHARACTERISTICS 

Solution 
number ____ __ I II III 

1 day _______ __ Light soiling ____ __ Medium soiling. _ __. Medium soil 
mg. 

1 week _____ __ Light-medium Very-heavy soiling. - Heavy soiling. 
soiling. 

In addition to the above, a trend in dirt pick-up or at 
traction was noticed. After the ?rst day the test sections 
of the carpet sample treated with solutions No. II and No. 
HI became heavily solied. This was also determined by 
collecting the soil upon vacuuming. Samples treated with 
solutions No. II and No. III continually resulted in a 
much greater collection of soil than the sample treated 
with solution No. I. 

EXAMPLE II 

As a soiling material for use in this and following ex~ 
amples, household vacuum cleaner dirt was collected and 
sieved to obtain more uniformity. The ?nal sieve was 
#20 mesh. This procedure does not remove the “oily” 
soils and retains most of the “solid” soils. This soil ma 
terial was then thoroughly mixed. 
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EXAMPLE III 

‘Companisons were carried out with prepared and com 
mercial rug shampoo formulations on an 80% acrylic/ 
20% mod-acrylic, sculptured, looped pile sample at a 
coverage of 0.75 ml./ sq. in. On initial cleaning, a reason 
able amount of cleaning was not obtained with any of 
these preparations. However, second cleaning gave much 
improved results, although original appearance was not 
restored. The rug shampoo formulations tested were as 
follows: 

TABLE 4 

Desig 
nation Rug shampoo formulation Applied solution 

a _______ ._ Commereial-formrnation 1 part formulation to 8 
unknown. parts water. 

10 _______ __ 1% Ammonium salt of styrene- 1% aqueous solution. 
maleic anhydride resin 0 
with ()_.5% sodium lauroyl 
sareosme. 

e _______ _. 1:1 combination of b and (1% No further dilution. 
magnesium lauryl sulfate and 
.5% lauryl isopropyl amide) 
aqueous solution. 

(I _______ __ 1% magnesium lauryl sulfate 1% aqueous solution. 
and .5% lauryl isopropyl 
amide. 

e _______ .- 1% sodium lauryl sulfate and Do. 
.5% lauryl isopropyl amide. 
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TABLE 4r—Continued 

f ________ ._ Commercial formulation un 
known, believed to be sodium 
lauryl sulfate and sodium 
lauroyl sarcosine aqueous 
solution, sohds 9%. 

g_; _____ -- 1:1 combination of b and (1% 
sodium lauryl sulfate and 
.5% lauryl isopropyl amide) 
aqueous solution. 

11 _______ __ Commercial-aqueous solution 
sodium lauryl sulfate (12%) 
and foam builders. 

i ________ .. Commercial‘aqueous solution 
magnesium lauryl sulfate 
(12%) and foam builders. 

j ________ _- Water ______________________ _-._; 

1 part formulation to 8 
parts water. 

No further dilution. 

1 part formulation to 8 
parts water. ' 

Do. 

The following Table 5 shows the comparative results 
obtained with the formulations of Table 4. 

TABLE 5.—EVALUATION OF FOAM BUILT AMMONIUM 
SALT OF STYRENE-MALEIO ANHYDRIDE RESIN O 
AGAINST LABORATORY AND COMMERCIAL BUG 
SHAMPOO PREPARATIONS (SOIL REMOVAL) 

Cleaner formulation 
designation Test 1 Test 2 Test 3 

Z X 1 
Z X 1 
Z X 2 
Z X 2 
Z X 2 
Z X 2 
Z X 3 
Z X 3 
Z X 3 
Z X 3 

EXAMPLE IV 

Tests similar to Example III were carried out using 
a coarse, thick, stright pile carpet of mixed synthetic ?bers. 
The cleaner coverage was reduced to 0.4 mL/sq. in. to 
lower residue build-up. Again, satisfactory cleaning was 
not obtained initially with any formulation. However, 
cleaning was apparent on the second cleaning. The rating 
assigned in Test 3 in one series is not relative to that in 
another series, i.e. a 1 rating in the ?rst cleaning is not 
equivalent to a 1 rating in the second cleaning; a lower 
rating in the second cleaning than was originally assigned 
means that this formulation did not improve in appear 
ance to the extent of the other members of the series. The 
ammonium salt of styrene-maleic anhydride resin with 
sodium lauroyl sarcosine (formulation b) exhibited low 
foam and foam stability on this thick pile carpet. How 
ever, the ammonium salt of styrenemaleic anhydride resin 
with lauryl sulfate salts (formulations c and g) cleaned 
Well. Results are shown in the following Table 6. 

TABLE 6.—FURTHER EVALUATION OF FOAM BUILT AM 
MONIUM SALT OF STYRENE—IVIALEIO .ANHYDRIDE 
RESIN C AGAINST LABORATORY AND COMMERCIAL 
RUG SHAMPOO PREPARATIONS (SOIL REMOVAL) 

Initial cleaning Second cleaning 
Cleaner formu 
lation designation Testl Test2 Test3 Testl Test2 Test3 

X 1 Z X 1 
X 1 Z X 1 
X 1 Z X 3 
X 1 Z X e 
X 2 Z X It 
X 2 Z X 2 
X 2 Z X 5 
Z 3 Z X 5 
Z 3 Z X 5 

EXAMPLE V 

Various types of carpet materials which differed in 
design and ?ber type, i.c. W001, 100% acrylic, 100% nylon 
and 80/20 acrylic-modacrylic, were soiled with common 
stain producers. Stains were produced by rubbing a known 
amount of the staining material, i.c. oil, coffee, and Coca 
Cola, into the test area (6" X 6" carpet sample) and al 
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lowed to dry thoroughly. Ten ml. of shampoo preparation 
were drained on the stained area and worked to a foam. 
The sample was allowed to dry and residual materials 
removed by vacuuming. 
The rug shampoo formulations tested were three of the 

commercial formulations designated a, f and in i Table 
4 of Example III, 1.5% aqueous sodium lauryl sulfate 
(1.5% NaLS) and 0.5 % and 1.0% aqueous solutions of 
the ammonium salt of styrene-maleic anhydride resin C 
designated respectively, 0.5% NH4 salt and 1.0% NH4 
salt. The styrene-maleic anhydride ammonium salt formu 
lations were found to respond as well as the commercial 
products to coifee and soft drink stains and improved 
stain removal on acrylic and modacrylic materials. Most 
of the rug cleaner solutions were not effective on the oil 
stain. An additional sample composed of looped polyole 
?nic pile was found to be very stain resistant and cleaned 
effectively regardless of the formulation. The following 
Table 7 shows results of stain removal with ratings of 
l-stain removed and 2-stain present; includes some re 
moval. 

TABLE 7.~—EVALUATION OF FOAM BUILT STYRENE 
MALEIC ANHYDRIDE AMMONIUM SALT AGAINST LAB 

AND COMMERCIAL PREPARATIONS (STAIN 
E 

Cleaner identi?cation 

0.5% 1.0% 
1.5% N114 N H4 

Stain l NaLS a 1‘ salt salt 

2 1 1 1 1 
1 1 2 1 1 
2 2 2 2 2 

2 2 2 1 1 
1 2 2 1 2 
1 2 2 2 2 

2 2 2 2 2 1 
Coca-Cola ____________ __ 1 2 2 2 2 2 

80/20 aerylic-modaerylic: 
Coffee ________________ __ 2 2 1 ______ -- 1 
Coca-Cola ____________ __ 2 2 2 2 ______ ._ 2 

EXAMPLE VI 

Rust stains were produced by placing 5 gm. of cast 
iron powder on the rug sample and wetting with 10 ml. 
of water. The rug samples were dried, and brushed to 
remove loose material. The rug shampoo preparations 
tested for rust removal and prevention were 1% aqueous 
ammonium salt styrene-maleic anhydride resin C, desig 
nated 1% NH, salt, 1% aqueous solution of 1% NH; 
salt with 0.5% sodium lauroyl sarcosine, designated 1% 
NH4/sarcosine and 1% aqueous solution of 1% sodium 
lauryl sulfate and 0.5% sodium lauroyl sarcosine, desig 
nated 1% NaLS/sarcosine. 
Ten ml. of the rug shampoo formulation were drained 

onto the surface of the rug samples and worked to a 
foam. The samples were then dried and vacuumed to 
remove loose material. 

Ratings were as follows: 

Good-A11 stain removed or only slight brownish tinge 
remaining. 

Fair-Some stain removed. 
Poor-No removal noticeable. 

For testing rust prevention, the shampoo is drained 
onto the sample, worked to a foam and then covered 
with 5 gm. of the powdered iron. The carpet is vacuumed 
after drying. Diiferences were seen as good correspond 
ing to all rust prevented or slight brownish tinge, fair 
corresponding to some prevention and poor correspond 
ing to no prevention. The results are shown in Table 8. 
The trends shown in Table 8 are to more effective rust 
removal with the 1% aqueous solution of the ammonium 
salt of styrene-maleic anhydride resin C and more effec 
tive rust prevention with the 1% aqueous solution of 
the 1% NH, salt with 0.5 % sodium lauroyl sarcosine. 
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TABLE 8.—EVALUATION OF AMMONIUM SALT OF S'I‘YRENE-MALEIC ANHYD RIDE RESIN 
C IN RUST REMOVAL AND RUST PREVENTION 

1% N H4 salt 1% N114 salt/sarcosine 1% NaLS/sarcosine 

Carpet description Removal Prevention Removal Prevention Removal Prevention 

100% acrylic __________________ __ Good__-__ Poor ______ _. Fair ..... _. Good _____ __ Poor ____ .. Fair. 

100% nylon, looped ______ __ ___ Poor _________ __do. _ Poor ......... ._do__ ..... __do___._ Do. 
100% polyole?n, looped____ ___ Fair _____ __ Fair___ Fair _____ _. Fain". __ Fair _____ _. Poor 
100% nylon ___________________ ._do ________ .-do_ _ Poor ____ .. Goo oor ____ __ o 

80/20 aerylie-modaorylic ____________ __do__-__ Poor ___________ "do.--" air ____________ ..do_.__. Do 

EXAMPLE VII 4. A rug shampoo composition of claim 1 wherein said 
Shampoo residue characteristics of the ammonium adfhuve IS the antmomum salt .of styrene'malelc anhy 

salt of styrene-maleic anhydride resin C, designated NH4 31d: Polymer ha‘imgfa mi?? rat: gfgboutll to 31mo1les 
salt, were compared against laboratory and commercial 15 w .siiens pgr rtnggoot 1221031; an y n e an a mo ecu ar 
preparations. The commercial preparations were a and i eg A0 a in 0 l f l , 1 h _ ,d 
of Table 4 and other other commercial preparations of ' rug S ampoo composltlon o c am} . w erem §a1 
unknown formulation designated x and y_ The effects detergent is selected from the group consisting of sodium 
of incorporating varying amounts of the a Onium salt lauryl_sulfate, magnesium lauryl sulfate, sodium lauroyl 
of styrene-maleic anhydride resin C into prepared and 20 Sarcosmate and mixtures ther.e9f' . . . 
commercial carpet shampoo formulations were deter- 62 rilg shampoo composmon of claim} wherem sald 
mined by evaporating constant volumes of the admixtures addlilve 15 Selected from the group cons_lstmg of the am‘ 
and examining the residues. The following Table 9 de- momuni Salt of Styrene-mama aphydnde Polymer’ the 
scribes the physical appearance of these residues. ammomum salt of styrene'malelc Zanhydnde Polymer 
A tacky residue contributes to dulling of the carpet cycllqhexyl half ester and the ammomum salt of Styrene‘ 

?bers and decreased soil removal and also hastens the ma elc anhyd?lde Polymer H'PFOPYI halffester- _ . 
resoiling process. The brittleness obtained with the 7' A “1% S arrfpoo composltlon of clalm 1 wllereln sald 
ammonium salt of styrene-maleic anhydride resin even detergent 1S sf’d1um_ lauryl sulfate or_magnoslum lauryl 
when incorporated into other rug shampoo formulations sulfale and salfl addltlve 15 the ammonium Salt of Styrene 
facilitates residue removal and slows resoiling. After ?nal 30 maleic anhydride Polymer have a mole ratio of about 3 
vacuum, presence of the residue, if any, is indicated by moles of Styrene Per mole of maleic anhydride and a 
wetting the cleaned surface and brushing to raise a foam. molecular Weight of about 700 to 5,000 

TABLE 9.—EFFECT ON RESIDUE CHARACTERISTICS OF INCORPORATION OF AMMONIUM SALT OF STYRENE-MALEIO 
ANHYDRIDE RESIN (NH4 SALT) INTO LABORATORY AND COMMERCIAL RUG SHAMPOO PREPARATIONS 

Plus ammonium salt of styrene-maleic anhydride resin 

Cleaner formulation 25% -5% 1.0% 

NH4 salt - Brittle, glassy ?akes 
Na lamyl sulfate Hard, waxy powder ___ 
Mg lanryl sulfate Soft, waxy. ___ a _ . _ _ _ _ _ _ _ _ __ 

1.0% N114 salt/5% lauryl isopropyl amide ........... _. Brittle, glassy ?akes _________________________________________________ __ 
1.5% N aLS/.5 laurylisopropyl amide ..... __ ___. Hard, waxy powder... Brittle, waxy powder. Brittle, waxy powder. Brittle, glassy ?akes, 
1.5% MgLS/.5 laurylisopropyl amide ________________ ._ Soft, waxy ........... .. Brittle ?akes ........ _. Brittle, glassy ?akes... 
Commercialu don-..“ -.. Hard,wexy____ _. Hard, waxy _________ __ Do. 
Commercial? ' ‘ "-110 SoilbWaXY ------------- __d0 --------- ._'_-.__. Hard, waxy ?akes. 
Commerciali _______________________________________ __ Hard, waxy _________ _. Hard, waxy powder Brittle, glassy ?akes___ 
Commercial 1! Hard, waxy powder.“ Brittle powder--. ___.do _______________ __ 

It is claimed; 8. A concentrated aqueous rug shampoo composition 
1. A rug shampoo composition which dries to an easily consisting essentially of from about 5 to 70 weight per 

removable brittle residue on the rug after shampooing and 50 cent of the rug shampoo composition of claim 7 and 
consists essentially of a water-soluble rug shampoo de- about 95 to 30 weight percent of water. 
tergent and an additive present in an amount of about 25 9. An aqueous rug shampoo composition of claim 7 in 
to 50 percent based on the total weight of solids in the dilute aqueous solution for applying as a shampoo to a 
composition, said amount being su?icient to embrittle the rug, Which consists essentially of from about 0.5 t0 3 
shampoo residue left on the rug after shampooing, said 55 weight percent of the rug shampoo composition of claim 
additive being selected from the group consisting of water- 7 and from about 99.5 to 97 Weight Percent of Water. 
soluble, metal, ammonium and amine salts of styrene- 10- The compOsition of claim 1 including a watensohl. 
maleic anhydride polymers and half-esters thereof of ble rug shampoo foam builder in an amount su?icient to 
alkanols and cycloalkanols containing up to about 18 build a foam 
carbon atoms, said styrene-maleic anhydride polymers 60 11- A method of inhibiting Tug soiling comprising the 
having a mole ratio of about 1 to 4 moles of styrene per Steps of: 
mole of maleic anhydride and a molecular weight of (l) shampooing the rug With a Shampoo composition 
about 600 to 50,000, Said detergent being Selected from which dries to an easily removable brittle residue on 
the group consisting of water-soluble alkyl sulfates, alkyl 65 the rug after shampooing and Consists essentially of 
ethoxylated sulfates, N-acylsarcosines, N-acylsarcosinates, a_ WaPer‘s°lubl° Tug ShamPoo detergent and an addi 
and mixtures thereof_ tlve in amount su?’icient to embrittle the shampoo 

2. A concentrated aqueous rug shampoo composition rFS1due_left°n the rug after Shampooilig, Said addi 
consisting essentially of from about 5 to 70 weight per- ?ve bemg selected from the group consisting of 
cent of the rug shampoo composition of claim 1 and 70 water-soluble, metal, ammonium and amine salts of 
about 95 to 30 weight percent of Waten styrene-maleic anhydride polymers and half-esters 

3_ An aqueous rug shampoo composition of claim 1 in thereof of alkanols and cycloalkanols containing up 
dilute aqueous solution for applying as a shampoo to a to about 18 Carbon atoms, Said Styrene-maleic anhy? 
rug, which consists essentially of from about 0.5 to 3 dride polymers having a mole ratio of about 1 to 4 
weight percent of the rug shampoo composition of claim moles of styrene per mole of maleic anhydride and 
1 and from about 99.5 to 97 weight percent of water. 75 a molecular weight of about 600 to 50,000, said de 
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tergent being selected from the group consisting of 
Water-soluble alkyl sulfates, alkyl ethoxylatecl sul 
fates, N-acylsarcosines, N-acylsarcosinates, and mix 
tures thereof, the ratio of detergent to additive being 
within the range of 1:20 to 20:1 by weight; 

(2) allowing said shampoo to dry on the rug; and 
(3) removing all visible residue from the rug. 
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