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HARD SURFACE RINSE-COATING COMPOSITION 
AND METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to compositions of matter use 

ful in applying a protective coating to hard surfaces 
from an aqueous solution. 

2. Description of the Prior Art 
In recent years, automatic carwash establishments 

have become familiar members of the mercantile com 
munity. These establishments provide valuable service 
to their customers by cleaning the exterior of their cus 
tomers" cars much more quickly and economically than 
was possible when manual labor was commonly used. 
During the course of the cleaning operation, the car is 
sprayed with an aqueous solution of detergent and the 
exterior is scrubbed with automatic brushes to loosen 
adhering soil. The car is then rinsed to remove the loos 
ened soil and excess detergent solution and is dried au 
tomatically. In the past, one of the most inefficient 
steps in this carwashing operation was the drying step. 
If the car is properly cleaned during the detergent 
wash, the surface is wetted by the rinse water which re 
sults in a spreading of the rinse water in a thin film over 
the entire surface of the car thereby causing the ulti 
mate removal of this rinse water to be dif?cult. 

In order to make the drying operation more efficient, 
rinse additive compositions were developed. These 
compositions, which are fully described in U.S. Pat. 
No. 3,222,213 issued Dec. 7, I965 and U.S. Pat. No. 
3,497,365 issued Feb. 24, I970 comprise solutions of 
mineral oil and cationic surface active agent. The cati~ 
onic surface active agent apparently emulsifies the min 
eral oil in the rinse water thereby allowing a small 
quantity of mineral oil to be spread uniformly over the 
surface of the car and allowing the mineral oil to be 
plated out on the car surface. This coating of mineral 

. oil renders the surface of the car hydrophobic. Water 
remaining on the surface of the car after the rinse oper 
ation forms itself into small beads which can be easily 
removed from the surface of the‘car as by contacting 
the car with a stream of air. This mineral oil coating is 
non-durable in that a simple water wash, such as occurs 
when the car is subjected to a gentle rain, removes the 
mineral oil coating. 9 

It has long been recognized that a durable wax coat 
ing is bene?cial to cars. Workers in the ?eld discovered 
that the addition of carnauba wax to common rinse ad 
ditive compositions would make the coating applied to 
the car more durable and, at the same time, not inter 
fere with the action' of the rinse additive in promoting 

I drying of the car. Such compositions are fully described 
in U.S. Pat. No. 3,518,099 issued June 30, I970. The 
addition of carnauba wax to the standard mineral oil 
and cationic s'urfactantacontaini‘ng rinse additives does 
introduce certain problems. First, the compositions are 
dif?cult to prepare in that the carrauba wax is so‘ diffi 
cult to emulsify that it is generally necessary to heat the 
rinse additive composition at the point of addition of 
carnauba wax. ‘Such heating is, of course, expensive. 
Once the carnauba wax has been added to the hot com 
position in the proper emulsified form, it has been 
found necessary to add volatile mineral spirits to the 
composition in order to retain the carnauba wax in so 
lution. Even with the-addition of expensive volatile 
mineral spirits to the composition, rinse additive com 

5 

20 

25 

35 

45 

65 

2 
positions containing carnauba wax are notoriously un 
stable during storage. 
Another problem arises when the carnauba wax 

containing rinse additives are used in the carwash es 
tablishment. Diluting the rinse additive composition for 
use dilutes the cationic emulsifiers and volatile mineral 
spirits to such a point that they no longer emulsify the 
carnauba wax sufficiently to vallow it to effectively 
cover the car. In order to properly apply the carnauba 
wax-containing rinse additive to the car, hot water must 
be used in the rinse step. The use of hot water to rinse 
cars not only increases the cost of operation of the car 
wash establishment, but also causes the volatile mineral 
spirits in to rinse additive to be evaporated with attend 
ent discomfort to employees and customers. 
While thecoating obtained through the use of car 

nauba wax in rinse additives is more durable than that 
obtained with the standard rinse additive along, the 
coating will not last through more than one or two de 
tergent washes. Filming of the car Windshields also oc 
curs. In addition, carnauba wax is well known as a buf 
-fable wax; some degree of buffing is necessary in order 
to impart a sheen to the surface of the car. 

SUMMARY OF THE INVENTION 
The present invention provides compositions of mat 

ter comprising non-volatile mineral oil, amine func 
tional polydimethylsiloxane (AFDS) and cationic 
emulsifiers which are particularly suitable for use in the 
rinse operations of carwash establishments. A method . 
for the use of these compositions is also provided. 

It is an object of this invention to increase the ef? 
ciency of carwash establishments by providing a rinse 
coating composition which, when applied during the 
rinsing operation of a carwash establishment, imparts 
to the surface of the cars being washed a hydrophobic 
protective coating which causes the rinse water on the 
surface of the cars to form into beads thereby facilitat 
ing the drying of the cars. It is a further object of the 
present invention to provide a rinse-coating composi 
tion which will impart to the surface of the cars to 
which his applied a hydrophobic protective coating 
which is resistant to detergent removal. 

It is a further object of this invention to provide a 
rinse~coating composition which may be prepared at 
room temperature and which is shelf stable without the 
use of volatile mineral spirits. 

It is a further object of this invention to provide a 
rinse-coating composition which may be utilized by 
carwash establishments in unheated or heated water. 

It is a further object of this invention to provide a 
rinse-coating composition which, when used in the 
rinse operation of a carwash establishment, will not 
cause filming of the Windshields ofthe cars being 
washed. ' ' 

It is a still further object of this invention to provide 
a rinse~coating composition which, when used in the 
rinse operation of an automatic carwash establishment, 
will provide a substantial sheen to the surface of the 
clean cars without requiring buffing. 

It is a further object of this invention to provide a 
method of applying a protective coating to hard sur 
faces. ' - , I 

Other objects will become apparent from the detailed 
description of the invention. 
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DESCRIPTION OF THE INVENTION 

The rinse-coating composition provided by this in 
vention comprises an aqueous dispersion of the follow 
ing materials: (All compositions in this speci?cation 
are in weight percent unless otherwise noted): 

Amine functional poly 
dimethylsiloxane (AFDS) 4.2 '_ 6.3% 

Non-volatile mineral oil (NVMO) 1.45 — 2.7% 
Cationic emulsi?er 1.75 ~ 3.l‘7( 

wherein the ratio of NVMO to AFDS is from 0.20 to 
0.80. 
As will be described hereinafter, various other mate 

rials may also be bene?cially added to the composition. 

The amine functional polydimethylsiloxane ingredi 
ent is the product of the reaction of a hydroxyl end 
blocked polydimethylsiloxane and a silane. 
The polydimethylsiloxane hastthe general formula I 

CH3 CH3 CH3 
l l l 

X - Si~ '- O - ( Si — O ) - Si - X 
m 

i l l 
X CH3 X 

wherein X is selected from the group consisting of ace 
toxy, alkylamino, benzamido and butanonoxime. The 
m is selected so that the viscosity of the polydimethyl 
siloxane is in the range of 10 to 15,000 cs. at 25°C. 
Preferably, the viscosity is in the range of 20 to 1,000 
cs. 

The silane is selected from the group consisting of 
compounds having the general formulas 

R,,"(R'O)3_,l SiRNHCH2CH2Nl-I2 
wherein n has a value of from 0—2, R is a divalent hy 
drocarbon radical free of aliphatic unsaturation and 
containing 3-4 carbon atoms, R’ is an alkyl radical con 
taining from l-4 carbon atoms, R” is a monovalent hy~ 
drocarbon radical free of aliphatic unsaturation and 
containing from l-6 carbon atoms, and R’” is a hydro 
gen atom or a methyl radical. Preferably, n is 0. R is 
preferably a divalent aliphatic propyl radical. R’ is pref 
erably a methyl radical. When an R" radical is present 
(i.e., when n does not equal 0) it is preferably methyl. 
R'” is preferably hydrogen. 
The weight ratio of the siloxane to the silane is from 

about 1:1 to about 20:]. The reaction between the si 
loxane and the silane is best conducted in the liquid 
phase by cold blending. If desired, a suitable solvent 
can be used. The exact composition of the two reac 
tants and the exact proportions of these two reactants 
can be readily selected by one skilled in the art so as to 
produce as a ?nal product an amine functional polydi 
methylsiloxane which may be used in this invention. 
One speci?c reaction mixture which will produce a 

product useful in this invention consists of a hydroxyl 
endblocked polydimethylsiloxane having a viscosity of 
about 40 es. and a silane having the formula 

the weight ratio of the siloxane to the silane being 
about 2:1. The reaction product is prepared by cold 
blending the siloxane and the silane. 
A preferred amine functional polydimethylsiloxane is 

available as a commercial product from the Dow Cor 
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4 
ning Company of Midland, Mich. under the designation 
Dow Corning EF-l3574B Emulsion and is generally 
described in U.S. Pat. No. 3,508,933 issued Apr. 28, 
1970. 

Non~volatile mineral oils suitable for use in the pres 
ent invention are the paraf?nic and naphthenic mineral 
oils having a boiling point higher than that of kerosine. 
Mineral oils such as mineral seal oil and those with a 
boiling point of at least 300°C. are preferred for use in 
the instant invention. 
The cationic emulsi?ers suitable for use in the instant 

invention are selected from the group of compounds 
known in the art as cationic surfactants. Cationic sur 
factants ionize in water to provide a positively charged 
cation which comprises the hydrophobic, lipophilic end 
of the surfactant molecule. Cationic surfactants speci? 
cally contemplated for use in the rinse-coating compo 
sition include the following materials: 

1. Quaternary ammonium salts of fatty amines having 
at least one alkyl substituent which contains from 6-24 
carbon atoms. Speci?c salts include acetates, chlorides, 
bromides and sulfates. Examples of suitable com 
pounds include dicoco dimethyl ammonium chloride, 
ditallow dimethyl ammonium chloride, dicoco diethyl 
ammonium sulfate, and n-alkyl trimethylammonium 
halides such as dodecyl trimethyl ammonium bromide, 
coconut trimethyl ammonium chloride, and tallow tri— 
methyl ammonium chloride. 

2. The condensation products of primary fatty 
amines containing from 6—24 carbon atoms with alkyl 
ene oxides such as ethylene oxide and propylene oxide. 
Speci?c compounds include tallow amine reacted with 
2-15 moles of ethylene oxide per mole of amine, coco 
nut amine reacted with 2-15 moles ethylene oxide per 
mole of amine, and tallow diamine reacted with 30-60 
moles of ethylene oxide per mole of amine. 

3. The reaction products of long chain fatty acids 
containing from 6-24 carbon atoms and alkylene poly 
amines or alkylolamines. Typical compounds of this 
class are l-( 2-aminoethyl )-2-heptadecenyl-2 
imidazoline and l-( 2-hydroxyethyl)-2-heptadecenyl-2 
imidazoline. 

Preferred cationic surfactants for the instant compo~ 
sition include dimethyl dicoco ammonium chloride 
( DMCC ), the condensation products of coconut amine 
with 2-5 moles of ethylene oxide per mole of amine 
and a mixture of these two materials in a weight ratio 
of DMCC to ethylene oxide condensate of about 1.5 to 
about 4.5. A highly preferred cationic emulsi?er is a 
mixture of dimethyl dicoco ammonium chloride, tallow 
trimethyl chloride and the condensation product of co 
conut amine with 2-5 moles ethylene oxide per mole of 
amine wherein the weight ratios of the three materials 
are about l.0:0.35:0.27. 

The rinse-coating composition of the instant inven 
tion is generally provided in the form of a concentrated 
aqueous composition which is mixed with water in the 
carwash establishment before use in the rinsing opera 
tion. In order to insure that the concentrated composi 
tion is stable on shelf storage (i.e., that the ingredients 
of the composition do not separate one from the other 
during long term storage), the concentrations and ra 
tios of the materials must be carefully regulated. The 
critical ranges of the materials which have been found 
necessary to provide a stable composition are as fol 
lows: I 
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amine functional 
polydimethylsiloxane 4.2 - 6.3% ‘ 
non-volatile mineral oil 1.45 - 2.7% 
cationic emulsi?er 1.75 - 3.1% 

It is also critical that the weight ratio of non-volatile 
mineral oil (NVMO) to AFDS be carefully controlled 
to fall within the range of 0.20-0.80. The control of this 
ratio within the noted range is necessary not only for 
the maintenance of a stable composition, but also for 
the proper performance of the rinse-coating composi 
tion in carwash rinse operations. 
To make the useful, concentrated rinse-coating com 

position of this invention, the three critical materials 
are added to water. The order of addition of the materi 
als to the water is immaterial. The temperature at 
which the addition of the materials-to water is accom 
plished is likewise immaterial, with ordinary room tem 
peratures (approximately 20°C.) being satisfactory. 
While the concentrated rinse-coating composition‘jus‘t“ 
described may be applied directly to the car, the con 
centrated composition is commonly and preferably 
used, as a stock solution" in various stages of dilution 
such as by diluting it in cold or hot water at a ratio of 
about 1 part composition to about 2-10 parts water. 
Preferably, 1 part composition is diluted with about 4 
parts water. The stock solution is then added to the 
mixing equipment associated with that portion of an 
automatic carwash establishment which performs the 
rinsing operation on the car wherein additional dilution 
in the ratio of about 10 parts water to one part stock 
solution occurs. 
The above discussion has been concerned with the 

rinse-coating composition of'this invention in concen 
trated form. It is to be understood that the invention 
also encompasses diluted concentrated rinse-coating 
compositions and dilute rinse-coating compositions 
which are ready for application to a car. 

Dilute aqueous rinse-coating compositions comprise 
the three critical materials in the following concentra 
trons: ' 

AFDS 0.035 — 4.2% > 

NVMO 0.011 - 1.45‘71 
Cationic Emulsi?er 0.014 - 1.75% 

A preferred range for dilute aqueous rinse~coating 
compositions is: ' 

AFDS 0.035 - 0.19% 
NVMO 0.011 - 0.082% 
Cationic Emulsi?er 0.014 - .0937: 

A highly preferred concentration rangev for dilute 
aqueous rinse-coating compositions is: 

AFDS 0.076 - 0.115% 
NVMO 0.026 - 0.049‘71 
Cationic Emulsi?er 0.032 - 0.056% 

In each case noted above, the weight ratio of NVMO 
to AFDS in the dilute rinse-coating composition falls 
within the range of 0.20 - 0.80. ‘ - 

In use, the immediately above-described dilute rinse 
coating compositions are sprayed on the car during the 
rinse operation in an automatic carwash establishment. 
The resulting coating causes beading of rinse water 
droplets thereby facilitating drying of the car as by con 
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tacting the car with a stream of air and provides the car 
with detergent resistant and rain resistant protective 
coating. ' 

The inclusion of the three essential materials in the 
rinse-coating composition does not foreclose the use of 
optional additional ingredients which do not interfere 
with the action of the rinse-coating composition. 

Preferred optional ingredients include water-miscible 
solvents such as alcohols and glycols which retard 
freezing of the rinse-coating composition and impart 
freeze-thaw stability to the composition. A highly pre 

' ferred optional ingredient is the water-miscible solvent 
ethylene glycol. This highly preferred optional ingredi 
ent can be added to the concentrated rinse-coating 
composition in amounts of up to 10 percent of the total 
composition, preferably in amounts of 4-6 percent. In 
dilute rinse-coating compositions, the optional. highly 
preferred, water-miscible solvent ethylene glycol can 
be present at from 0.008 to 10 percent. Preferably, it 
is present at from 0008-018 percent. The highly pre 
ferred concentration of ethylene glycol in the dilute 
rinse-coating composition is 0.072-0.10 percent. 
Examples of other optional ingredients include color 

ing materials and perfumes. The use of the latter mate 
rial in products which do not contain volatile mineral 
spirits is particularly desirable in that the perfumes pro~ 
vide aesthetic characteristics to the product which the 
customers of automatic carwash establishments ?nd 
uniquely pleasing. ' 
The method of using this invention involves contact~ 

ing the surface of a cleaned car with an aqueous rinse 
coating composition which comprises: 

AFDS 0.035 - 6.3‘71 
NVMO 0.011 - 2.7% 
Cationic Emulsi?er 0.014 - 3.1% 

A preferred method of using thisinvention involves 
contacting the surface of a cleaned car with an aqueous 
rinsecoating composition which comprises: 

AFDS 0.035 - 0.19‘7? 
NVMO ().()ll - 0.08271 

Cationic Emulsifier 0.014 - 0.093% 

A highly preferred method of using this invention in 
volves contacting the surface of a cleaned car with an 
aqueous rinse-coating composition which comprises: 

AFDS 0.076 -0.115'/1 
NVMO 0.026 - 0.049% 
Cationic Emulsi?er 0.032 - 0.056% 

in each method noted above, the weight of ratio of 
NVMO to AFDS in the rinse-coating composition falls 
within the range of 0.20-0.80. 
This invention can be usefully described by means of 

the following examples. These examples are to be con 
strued as illustrative of the invention and not as limit 
ing. 1 

EXAMPLE 1 
The following materials were mixed with water to 

give a concentrated rinse-coating composition which 
was stable on long-term storage and after freezing and 
thawing. 
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Mineral Seal 
Oil 2.08% 

AFDS " 5.25 
Dimcthyl Dicco Ammonium ) 

Chloride (DMCC) L50 ) 
Ethomeen C‘l'l ** 0.40 )Cationic 

)Emulsifier: 
Quaternary Ammonium )Total: 2.42% 

Chloride * 0.525 ) 

Ethylene glycol 50 
Perfume 0.5 
Color 0.05 
Water q.s. 100 

"Ethylene oxide condensation products of primary fatty amines marketed by 
Armour Industrial Chemical Company. 
' The AFDS is contained in a product sold under the designation of Dow Corning 
EF-I3S74B Emulsion by Dow Corning Corporation. This product contains, in 
addition to the AFDS as hereinbefore described. a quaternary ammonium chloride 
which is n-alkyl trimethyl ammonium chloride. 

When mixed with cold water at a ratio of 1 part com 
position to 4 parts water, a dilute rinse~coating compo 
sition was obtained. This dilute composition, when 
sprayed on cars during the rinsing operation at an auto 
matic carwash establishment, imparted to the surface 
of the cars a protective coating which caused the rinse 
water to form into beads thereby facilitating the drying 
of the car by means of a current of air. The coating also 
gave a sheen to the surface of the treated cars. Upon 
further testing, it was found that the coating on the 
cars‘ surfaces remained effective in providing water re 
pellency (as evidenced by the beading of water sprayed 
on the cars) through more than seven subsequent de 
tergent washings in automatic carwash establishments. 
(During these subsequent washings no additional rinse 
coating composition was applied.) 

EXAMPLE I] 

Mineral Seal 
Oil L047: 

AFDS ‘ 5.25 
DMCC 0.75 ) 
Ethomeen C-l2 0.20 )Cationic 

)Emulsifier: 
Quaternary Ammonium )Total: L489: 

Chloride ' 0.525 ) 

Ethylene Glycol 5.0 
Perfume 0.5 
Color 0.05 
Water q.s. 100 

‘AFDS and quaternary ammonium chloride are contained in a product sold under 
the designation of Dow Corning EF-l3574-B Emulsion by the Dow Corning 
Corporation. 

This composition is stable'on storage, but, after dilu 
tion at 1 part composition to 4 parts water, fails to pro 
vide a water repellent coating on the surface of cars 
during the rinse operation of an automatic carwash es 
tablishment. It should be noted that the ratio of mineral 
oil to AFDS is outside the critical range. This example 
demonstrates the importance of the mineral oilzAFDS 
ratio. 

EXAMPLE lll 

Mineral Seal Oil 2.08% 
AFDS * 1.75 
DMCC l.5 ) 
Ethomeen C~l2 0.4 )Cationic 

)Emulsifier: 
Quaternary Ammonium )Total: 2.077: 

Chloride * 0.175 ) 
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8 
Ethylene Glycol 5.0 
Perfume 0.5 
Color 0.05 
Water q.s. 100 

‘AFDS and quaternary ammonium chloride are contained in a product sold under 
the designation of Dow Corning EF- I 35748 emulsion hy the Dow Corning 
Corporation 

This composition was unstable on storage (i.e., the 
composition separates into more than one phase). It 
should be noted that the weight ratio of mineral oil 
:AFDS is outside the critical range. 

EXAMPLE IV 

Mineral Seal Oil 2.1% 
AFDS * 5.35 
UDMCC 2.4 
Water q.s. 100 

‘The AFDS ofthisexample is the reaction product ofthe cold blending ofhydroxyl 
enblocked polydimelhylsiloxane having a viscosity of about 40 cs. and a silane 
having the formula (CH,O)JSi(CH,), NHCH,CH,NHz 
the weight ratio of the siloxane to the silane being about 2:l. 

The composition of Example IV is stable on long 
term storage and when diluted in water at a ratio of 1 
part composition to about 2 to 10 parts water results in 
a product which is suitable for application during the 
rinse operation of an automatic carwash establishment. 
The diluted product imparts a protective coating to 
cars during rinsing so as to facilitate the drying of the 
rinsed cars. A detergent resistant protective coating on 
the surface of the cars is also obtained. 
The mineral seal oil is replaced with mineral oil hav 

ing a boiling point of 400°C. The major characteristics 
of the rinse-coating composition remain unchanged. 

In the composition of Example IV, the dimethyl 
dicoco ammonium chloride is replaced in turn with di 
tallow dimethyl ammonium chloride, dicoco diethyl 
ammonium sulfate, dodecyl trimethyl ammonium bro 
mide, coconut trimethyl ammonium chloride, tallow 
trimethyl ammonium chloride, the reaction product of 
tallow amine and 5 moles ethylene oxide per mole of 
amine, the reaction product of coconut amine and 5 
moles ethylene oxide per mole of amine, the reaction 
of tallow diamine and 45 moles of ethylene oxide per 
mole of diamine, l-(2‘aminoethyl)-2-heptadecenyl-2 
imidazoline, 1-( 2-hydroxyethyl )-2-heptadecenyl-2 
imidazoline, a mixture of dimethyl dicoco ammonium 
chloride and the reaction product of coconut amine 
with 2-5 moles ethylene oxide per mole of amine 
wherein the ratio of the dimethyl dicoco ammonium 
chloride to ethylene oxide condensate product is about 
4:1, a mixture of dimethyl dicoco ammonium chloride 
and the condensation product of coconut amine and 
2—5 moles ethylene oxide per mole of amine wherein 
the ratio of dimethyl dicoco ammonium chloride and 
the ethylene oxide condensation product is about 1.6, 
and a mixture of dimethyl dicoco ammonium chloride 
and tallow trimethyl ammonium chloride and the con 
densation product of coconut amine and 2—5 moles 
ethylene oxide per mole of amine wherein the weight 
ratios of the three materials are l.0:O.35:0.27. Each 
variation of the composition of Example IV as herein 
before mentioned is stable on shelf storage and, when 
mixed with water in a ratio of 1 part composition to 
about 4 parts water, results in a highly effective dilute 
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rinse-coating composition for use during the rinsing op 
erations of automatic carwash establishments. The 
same results are obtained when ethylene ‘glycol in the 
amount of 5 percent of the total concentrated composi 
tion is added to each variation; in addition, freeze-thaw 
stability is imparted to the compositions. 

EXAMPLE V 

Mineral Seal 011 0.049% 
AFDS * 0.1 15 
DMCC 0.044 
Ethomeen C-12 0.011 
Ethylene Glycol 0.10 
Water q.s. 100 

‘The AFDS ofthis example is the reaction product ofthe cold blending ofhydroxyl 
endblocked polydimethylsiloxane having a viscosity of about 40 es. and a silane 
having the formula (CH3O)JSi(CHZMNHCHZCHINH2 
the weight ratio of the siloxane to the silane being about 2:1. 

The dilute rinse-coating composition of Example V 
is sprayed on a car that has gone through the detergent 
wash section of an automatic carwash establishment. 
The excess water on the surface of the car forms itself 
into beads and is easily removed from the surface of the 
car by a stream of air. The water repellent protective 
coating is resistant'to at least seven detergent washes in 
an automatic carwash establishment. ‘ 

The novel, useful, rinse-coating compositions of this 
invention have been described in detail above in terms 
of compositions useful in automatic carwash establish 
ments. While these compositions will ?nd their greatest 
utility in automatic carwash establishments, it is to be 
understood that the compositions have utility beyond 
such use. For example, the rinse-coating compositions 
can be supplied to consumers for use on household ap 
pliances such as refrigerators and washing machines, 
and for use on other household surfaces such as kitchen 
cabinets, bathroom 'walls and ?xtures, and metal and 
plastic siding. In fact, the rinse-coating compositions of 
this invention may be used on any hard surface to 
which it is desirable to impart a protective coating. 
What is claimed is: 
1. An aqueous rinse-coating composition which con 

sisting essentially of: ' 
a. 1.45—2.7 percent by weight non-volatile mineral 

oil; . 

b. 4.2-6.3 percent by weight amine functional polydi 
methylsiloxane which isthe reaction product of an 
endblocked polydimethylsiloxane having the for 
mula . 

CH 
I 

X-Si—0—(Si-O)m—Si-X 
l | l 
X CH3 X 

3 (‘$3 $113 

wherein X is selected’ from the group consisting of ace 
toxy, alklyamino, benzamido and butanonoxime, m is 
selected so that the viscosity of said polydimethyl 
siloxane is from 10 to 15,000 cs. at 25°C, and a silane 
selected from the group consisting of 

\\ herein” has a value of from 0 to I. R is saturated di 
valent l’t)'kl1'0k‘tll'b0t1 radical containing.‘ to 4 carbon 

25 

10 
atoms, R’ is an alkyl radical containing 1 to 4 carbon 
atoms, R" is a saturated monovalent hydrocarbon radi 
cal containing 1 to 6 carbon atoms, and R'” is a hydro 
gen atom or a methyl radical, and wherein the weight 
ratio of said polydimethylsiloxane to said silane is from 
about 1:1 to about 20:1; and _ 

c. 1.75—3.l percent by weight cationic emulsi?er; 
wherein the weight ratio of non-volatile mineral oil 
to amine functional polydimethylsiloxane is from 
0.20 to 0.80. 

2. The composition of claim 1 wherein there is addi 
tionally present from 1-10 percent by weight ethylene 
glycol. 

3. The composition of claim 1 wherein said non 
volatile mineral oil has a boiling point of at least 300°C. 
and said cationic emulsi?er is selected from the group 
consisting of: 

(1) dicoco dimethyl ammonium chloride, (2) tallow 
"t?'lnethyl‘yammonium“chloride, (3) the condensa 
tion product of coconut amine and 2-15 moles of 
ethylene oxide per mole of amine, and (4) mixtures 
thereof. ‘ ' r 

4. The composition of claim 3 wherein said non 
volatile mineral oil is mineral seal oil and said cationic 
emulsi?er is a mixture of dimethyl dicoco ammonium 

' chloride, tallow trimethyl ammonium chloride and the 
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condensation product of coconut amine with 2~5 moles 
of ethylene oxide per mole of amine. 

5. The composition of claim 4 wherein there is addi 
tionally present from 1—10 percent by weight ethylene 
glycol. 

6. The composition of claim 5 wherein said dimethyl 
dicoco ammonium chloride, tallow trimethyl ammo 
nium chloride and condensation product of coconut 
amine with 2-5 moles ethylene oxide per mole of amine 
are present in the weight ratios of 1:0.35:0.27. 

7. The composition of claim 6 wherein said mineral 
seal oil is present at 2.1 percent by weight, said amine 
functional polydimethylsiloxane is present at 5.2 per 
cent by weight, said cationic emulsi?er is present at 2.4 
percent by weight, and said ethylene glycol is present 
at 5 percent by weight. 

8. The composition of claim 7 wherein said amine 
functional polydimethylsiloxane is the reaction product 
of a hydroxyl endblocked polydimethylsiloxane having 
a viscosity of about 40 c.s. and a silane having the for 
mula Y 

ratio of said siloxane to said silane being about 2: l , said 
reaction product being prepared by cold blending said 

siloxane and said silane. 

9. An aqueous rinse-coating composition which con 
sisting essentially of: 

a. 0.011 to 2.7 percent by weight non-volatile min 
eral oil; 

b. 0.035lto 6.3 percent by weight amine functional 
polydimethylsiloxane which is the reaction product 
of an endblockedpolydimethylsiloxane having the 
formula ' 

(fl-l3 CH3 T113 1 
X—Si-O-(Si-O)m-Si-X 

l l I 
X CH X 
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wherein X is selected from the group consisting of ace 
toxy, alklyamino, benzamido and butanonoxime, m is 
selected so that the viscosity of said polydimethyl 
siloxane is from 10 to 15,000 cs. at 25°C, and a silane 
selected from the group consisting of 

wherein n has a value of from 0 to 2, R is saturated di 
valent hydrocarbon radical containing 3 to 4 carbon 
atoms, R’ is an alkyl radical containing 1 to 4 carbon 
atoms, R" is a saturated monovalent hydrocarbon radi 
cal containing 1 to 6 carbon atoms, and R'” is a hydro 
gen atom or a methyl radical, and wherein the weight 
ratio of said polydimethylsiloxane to said silane is from 
about 1:1 to about 20:1; and 

c. 0.014-3.l percent by weight cationic emulsi?er; 
wherein the weight ratio of non-volatile mineral oil 
to amine functional polydimethylsiloxane is from 
0.20 to 0.80. 

10. The composition of claim 9 wherein said non 
volatile mineral oil is present at from 0.0ll to 0.082 
percent by weight, said amine functional polydimethyl 
siloxane is present at from 0.035-0.019 percent by 
weight and said cationic emulsi?er is present at from 
0.0l4—0.093 percent by weight. 

11. The composition of claim 9 wherein said non 
volatile mineral oil is present at from 0026-0049 per 
cent by weight, said amine functional polydimethyl 
siloxane is present ~at from 0076-0115 percent by 
weight and said cationic emulsi?er is present at from 
0.032~0.056 percent by weight. 

12. A method for applying a protective coating to 
hard surfaces which comprises contacting the surfaces 
to be protected with an aqueous solution consisting es 
sentially of: 

a. 0.011 to 2.7 percent by weight non-volatile min 
eral oil; 

b. 0.035 to 6.3 percent by weight amine functional 
polydimethylsiloxane which is the reaction product 
of an endblocked polydimethylsiloxane having the 
formula 
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X — Si — O - (Si — O)m - Si - X 

X CH3 ' X 

wherein X is selected from the group consisting of ace 
toxy, alkylamino, benzamido and butanonoxime, m is 
selected so that the viscosity of said polydimethyl 
siloxane is from 10 to 15,000 cs. at 25°C, and a silane 
selected from the group consisting of 

wherein n has a value of from 0 to 2, R is saturated di 
valent hydrocarbon radical containing 3 to 4 carbon 
atoms, R’ is an alkyl radical containing 1 to 4 carbon 
atoms, R” is a saturated monovalent hydrocarbon radi 
cal containing 1 to 6 carbon atoms, and R’” is a hydro 
gen atom or a methyl radical, and wherein the weight 
ratio of said polydimethylsiloxane to said silane is from 
about 1:1 to about 20:]; and 

c. 0.0l4—3.l percent by weight cationic emulsi?er; 
wherein the weight ratio of non-volatile mineral oil 
to amine functional polydimethylsiloxane is from 
0.20-0.80. 

13. The method of claim 12 wherein said non-volatile 
mineral oil is present at from 0.01 l to 0.082 percent by 
weight, said amine functional polydimethylsiloxane is 
present at from 0.035-0.019 percent by weight and 
said cationic emulsi?er is present at from 0.0l4-0.093 
percent by weight. 

14. The method of claim 12 wherein said non-volatile 
mineral oil is present at from 0.026—0.049' percent by 
weight, said amine functional polydimethylsiloxane is 
present at from 0.076—0.l 15 percent by weight and 
said cationic emulsi?er is present at from 0.032—0.056 
percent by weight. 

>l= * * * * 


