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This application relates to a siloxane treated paper and 

its method of manufacture. It is a continuation-in-part 
of applicant's copending application Serial No. 683,438, 
filed September 12, 1957, which was in turn a continua 
tion-in-part of applicant's then copending application 
Serial No. 554,637, filed December 22, 1955, both of 
said parent applications now abandoned. 

It has been known for some time that organosiloxanes 
could be applied to paper to prevent adhesion of sticky 
materials thereto. Consequently, siloxane treated paper 
has been used as interleaving for adhesive tapes and in 
the packaging of materials which normally adhere to 
paper. In the past, the siloxanes which were most wide 
ly applied to paper were methylhydrogenpolysiloxanes or 
trimethyl endblocked dimethylpolysiloxane fluids or com 
binations thereof. In addition, it has also been suggested 
in U.S. Patent 2,807,601 that mixtures of hydroxylated 
dimethylpolysiloxanes and methylhydrogenpolysiloxanes 
containing at least 5% by weight methylhydrogen could 
be employed to treat paper. 

All of these compositions give release of adhesives 
from the paper. However, they suffer from a serious 
disadvantage, namely, that some of the siloxane is trans 
ferred from one layer of paper to another when the paper 
is in a roll. As is well known, in the fabrication of 
paper the paper is prepared and then given any neces 
sary treatments and thereafter rolled and stored until it 
is to be used for the fabrication of articles. When the 
paper is in a roll, one side of the paper is, at various 
points, in contact with the other side. Consequently, any 
material which is applied to one side can transfer to the 
other side. This is precisely what has happened with all 
heretofore employed siloxanes. 

This transfer of the siloxane from one side of the 
paper to the other has prohibited the use of siloxane 
treated papers in the manufacture of those articles which 
require lamination of the paper. For example, in the 
manufacture of many types of containers, paper is lami 
nated to paperboard by means of an adhesive. If the 
paper has been previously treated with a siloxane which 
gets on both sides of the paper, the latter cannot be suc 
cessfully laminated because it will release from the paper 
board. On the other hand, if a siloxane could be applied 
to one side of the paper and not transferred to the other 
side, it would be possible to laminate the untreated side 
of the paper. With such paper it is possible to prepare 
cardboard cartons or other laminated paper cartons with 
the treated side of the paper on the inside of the carton 
and thereafter obtain release of any adhesive material 
which is placed in the carton. Such an article would be 
highly desirable for the packaging of such materials as 
frozen foods, asphalt, resins, pitch, sticky gums and rub 
bers and other adhesive materials. This invention pro 
duces such an article. 

It is the object of this invention to produce a paper 
article coated with a silicone, which paper can be rolled 
without transfer of the silicone to the untreated side of 
the paper. Another object is to provide a treated paper 
which can be laminated and at the same time give excel 
lent release from the exposed surface. Another object 
is to prepare a paper from which better release is ob 
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tained than with heretofore known siloxanes. Another 
object is to provide a method of treating any organic solid 
Surface. Other objects will be apparent from the fol 
lowing description. 

This invention relates to a paper which is coated with 
at least .1% by weight based on the weight of the paper 
of an organopolysiloxane obtained by curing a mixture 
of siloxanes consisting essentially of from .1 to 3% by 
weight of methylhydrogenpolysiloxane and from 97 to 
99.9% by weight of a siloxane of the formula 

(C2)SiO 4-x 
2 

in which X has a value from 1.9 to 2 inclusive and in 
which siloxane substantially all of the molecules have at 
tached thereto at least a total of two silicon-bonded hy 
droxyl groups and/or alkoxy groups of less than 5 car 
bon atoms. 
The paper of this invention is best prepared by apply 

ing thereto a solution or an emulsion of the polysiloxane 
mixture. Preferably the solution or emulsion should 
contain from 1 to 10% by weight of the polysiloxane. 
After the paper has been treated with the siloxane dis 
persion, it is then cured by heating. The treated paper 
should have at least .1% by weight siloxane thereon. 
The upper limit of the amount of silicone is not critical 
although there is little to be gained by employing more 
than 5% by weight siloxane. 

In order to hasten the cure it is desirable to employ 
a curing catalyst. The preferred catalysts are the metal 
salts of carboxylic acids such as lead octoate, dibutyltindi 
acetate, dibutyltindilaurate, zinc octoate, ferric octoate, 
ferric naphthenate, cobalt naphthenate and the like. 

If it is desired to treat the paper on one side only, the 
preferred method is to spray one side of the paper with 
the siloxane solution or emulsion as it comes from the 
size press. The paper can then be passed over drying 
drums where the siloxane cures and then into rolls which 
can be stored for long periods of time without transfer 
of the silicone to the untreated side. 
The methylhydrogenpolysiloxane must be employed in 

amount from .1 to 3% by weight based on the weight of 
the total siloxane. When less than .1% by weight is em 
ployed, the curing of the siloxane on the paper is too slow 
to be of practical importance. It should be understood 
that if the cure is incomplete there will be a transfer of 
the siloxane on the paper. Furthermore, insufficient cure 
gives poor release. The viscosity of the methylhydrogen 
siloxane is not critical. 

If the amount of methylhydrogensiloxane is 5% or 
greater, inferior release is obtained. The term "methyl 
hydrogenpolysiloxane' as employed herein includes both 
siloxanes of the unit formula (CH3)HSiO and copoly 
hers of (CH3)HSiO with (CH3)SiOos. 
The non-hydrogenated siloxanes employed herein can 

be either hydroxylated or alkoxylated homopolymers of 
dimethylsiloxanes or hydroxylated or alkoxylated co 
polymers of dimethylsiloxane and monomethylsiloxane 
or these homopolymers or copolymers containing both 
hydroxyl and alkoxyl groups. In all cases substantially 
all of the molecules should have at least a total of two 
silicon-bonded hydroxyl and/or alkoxyl groups attached 
thereto. The term "substantially all” means that there 
may be present Small amounts of siloxanes which con 
tain neither silicon-bonded hydroxyl nor alkoxyl groups 
and which are normally present in the production of 
hydroxylated and/or alkoxylated siloxanes. However, 
if the amount of non-hydroxylated non-alkoxylated si 
loxane exceeds 5 to 10%, poor curing and transfer of 
the siloxane results. 
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The non-hydrogenated siloxanes of this invention can 
range in voscosity from fluids of 100 c.p.s. up to non 
flowing soluble guns. These materials may be repre 
sented by the formulae 

HOSi(CH3)2OH, 
HOSi(CH)OSi(CH) (OH)OJH 

ROLSi(CH3)2OCH3 
ROISi(CH)O-Si(CH3) (OR) OH 

or mixtures of molecules of these types where R is 
the methyl, ethyl, propyl or butyl radical. The pres 
ence of alkoxyl radicals stabilizes the ultimate mixture by 
substantially reducing the tendency of the ultimate mix 
ture to gel on standing. The fastest curing mixture 
employs a hydroxylated siloxane at the sacrifice of shelf 
life or bath-life. The most stable mixture employs a 
completely alkoxylated siloxane at the sacrifice of cure 
time. Generally the relative amounts of hydroxyl and 
alkoxyl groups in this siloxane ingredient are adjusted 
to give what are considered to be optimum properties 
for each set of application conditions. 
When the viscosity of the siloxane mixture is in the 

range from 100 c.p.s. to 500,000 c.p.s. the siloxane is 
best applied to the paper in the form of an aqueous emul 
sion. These emulsions can be prepared by emulsifying 
the siloxane mixture with water in the conventional 
manner of emulsifying siloxanes. In general, the emul 
sion should be applied to the paper at concentrations 
of 1 to 10% by weight siloxane. However, higher per 
centages may be employed if desired. 

It should be understood that when the catalyst is added 
to the emulsion the latter must be used in a reasonable 
length of time, otherwise the setting of the siloxane will 
occur in the emulsion which results in an undesirable 
product. The applicant has found, however, that if 
small amounts of carboxylic acids are added to the 
emulsion, the stability is greatly increased. For example, 
a typical emulsion employing a hydroxylated siloxane 
and containing a dibutyltindioctoate catalyst is stable for 
about 30 minutes. In the presence of say 1% acetic 
acid the same emulsion is stable for at least 8 hours. 
The stabilization here applies to the methylhydrogen 
polysiloxane component. To achieve such stabilization 
any carboxylic acid may be employed in amount from 
0.01 to 2% by weight acid based on the weight of the 
emulsion. Preferably, however, the acid should be 
volatile so that it is removed along with the water when 
the paper is treated and the siloxane cured. For that 
reason the preferred acids are acetic, formic, propionic, 
octanoic, 2-ethylhexoic and the like. The use of 
alkoxylated siloxanes reduces the need for these acid 
stabilizers. 
When the viscosity of the siloxane mixture is 500,- 

000 cps. or above it is preferable to employ the siloxane 
in the form of a solution. However, it is not essential 
that such be done since the solution itself can be emul 
sified if desired. Furthermore, it is essential that solu 
tions be enployed on certain types of paper such as 
glassine. Also it has been found that the solutions of 
the higher molecular weight siloxanes give better re 
sults than solutions of the lower molecular weight si 
loxanes due to the fact that the latter tend to streak 
when applied to the paper. Thus, the siloxanes below 
500,000 cps. viscosity are best applied as emulsions. 

if desired, the siloxane mixtures of this invention can 
be employed in conjunction with organic resins. The 
type of organic resins which are most effective are 
those which cause the silicone to be deposited on the 
surface of the treated paper. in other words, the 
organic resin acts as if it were preferentially absorbed 
on the paper thereby allowing the silicone to be con 
centrated on the surface. The beneficial effect of the 
use of organic resins is shown in two ways. On porous 
paper such as kraft, the resin retards or prevents the 
absorption of the silicone into the paper. Thus, more 
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4. 
silicone remains on the surface of the paper and the 
release is thereby greatly improved for any given amount 
of silicone employed. Another effect is shown on all 
kinds of paper, namely, that with the organic resin, less 
silicone is needed for a given release. 

Resins which give these beneficial effects are amino 
plastic resins such as melamine formaldehyde or urea 
formaldehyde resins and phenol aldehyde resins such as 
phenol formaldehyde resins. The organic resins may 
be either water soluble or solvent soluble. In general, 
water soluble resins are employed in conjunction with 
the siloxane emulsions. Solvent soluble resins are pre 
ferred when the organosiloxane mixture is employed in 
the form of an organic solvent solution. The organic 
resin can be applied to the paper either before appli 
cation of the organosiloxane or simultaneously with the 
siloxane. For example, a water soluble urea formalde 
hyde resin may be added to the organo-siloxane emul 
sion and the mixture applied directly to the paper. 
The ratio of organosiloxane mixture to organic resin 

is not critical and can vary over a wide range. For 
example, the weight ratios may vary from 1 part by 
weight silicone to 10 parts by weight organic resin to 
10 parts by weight silicone to 1 part by weight organic 
CSI. 

The compositions of this invention are applicable to 
any type of paper such as glassine, parchment, kraft, 
tissue and the like. The treated articles of this inven 
tion are useful in the fabrication of containers of all 
kinds and are uniquely useful in the fabrication of lam 
inated containers from which it is desirable to obtain 
release from one surface. 
The compositions may also be used advantageously 

on organic plastic surfaces such as nylon, orlon, tereph 
thalic-alkylene glycol esters, cellophane, vinyl plastics 
and the like. 
The following examples are illustrative only and should 

not be construed as limiting the invention which is 
properly delineated in the appended claims. All vis 
cosities were measured at 25 C. 
The release properties of the paper shown in the fol 

lowing examples were determined by pressing one inch 
wide medical adhesive tape against the treated surface of 
the paper with a pressure of 4 lb. per sq. in. for 20 hours 
at room temperature. The tape was then pulled at an 
angle of 180 to the surface of the paper at a rate of 12 
inches per minute and the force required to do this was 
determined by means of a spring balance and is expressed 
as grams per inch width of tape. 

EXAMPLE 1. 

A mixture of 1% by weight of a trimethylsiloxy-end 
blocked methylhydrogenpolysiloxane fluid and 99% by 
weight of a 3,000 cps. hydroxylated dimethylpolysiloxane 
fluid was dissolved in a mixture of toluene and perchloro 
ethylene to give a solution containing 80% by weight 
silicone. This solution was emulsified in the conventional 
manner to give a 40% by weight silicone-in-water emul 
sion. The emulsion was then diluted to 1% by weight 
silicone and an emulsion of zinc octoate and dibutyltin 
diacetate was then added in amount to give 2% by weight 
Zinc and .34% by weight tin based on the weight of the 
silicone in the emulsion. Bleached parchment paper was 
then immersed in the emulsion, removed therefrom and 
heated 2 minutes at 235 F. Adhesive tape was released 
therefrom by force of 10 g. per inch. The same tape re 
leased from the untreated paper with a force of 300 g. 
per inch of width. 

EXAMPLE 2 

Identical results were obtained when a mixture of 3% 
by weight of trimethylsiloxy-endblocked methylhydrogen 
siloxane and 97% by weight of a 1,250 cps. hydroxylated 
dimethylpolysiloxane fluid was employed in the method 
of Example 1. 
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EXAMPLE 3 
identical results were obtained when a mixture of 3% 

by weight of trimethylsiloxy-endblocked methylhydrogen 
polysiloxane and 97% by weight of a 1,039 cps. viscosity 
hydroxylated fluid having the composition 99 mol percent 
dimethylsiloxane and 1 mol percent monomethylsiloxane 
was employed in the method of Example 1. 

EXAMPLE 4 
This example shows the effect of organic carboxylic 

acids on the emulsions of this invention. An emulsion 
was prepared having an identical composition with that of 
Example 1. It was divided into several portions. To 
one portion 1% by weight acetic acid based on the weight 
of the emulsion was added. To another portion .15% by 
weight 2-ethylhexoic acid was added to the emulsion. To 
another portion no acid was added. Immediately after 
preparing the emulsions each was applied to parchment 
paper and tested in the manner of Example 1. The emul 
sions were then allowed to stand 8 hours and again ap 
plied to parchment paper and tested in the manner of 
Example 1. The results are shown in the table below. 

Force Required to Release Tape 

Acetic 2-ethyl 
No acid, acid, exoic acid, 
g. per in.g. per in... g. perin. 

Initial emulsion------------------------ 5 5 5 
Emulsion after 8 hours------------------ 125 5 5 

EXAMPLE 5 

This example illustrates the applicability of the method 
of this invention to commercial operation. Parchment 
paper was passed continuously through size press rolls. 
A 10% by weight silicone emulsion identical in composi 
tion with that of Example 1 was applied to one side of 
the paper. The paper was then passed over drying drums 
where it was heated for 1 minute at 240 F. The treated 
paper was then rolled and stored overnight. The next 
day the paper was rewound into rolls and after two days 
it was unwound from the rolls and laminated with paper 
board. During the lamination the untreated side of the 
paper was glued to the paperboard and there was excel 
lent adhesion to the paperboard showing that there had 
been no transfer of silicone while the paper was in the 
roll. The treated side of the paper which was not against 
the paperboard gave excellent release from various ad 
hesives showing that it had not been deleteriously affected 
by the laminating process. 

EXAMPLE 6 

A series of emulsions were prepared in an identical 
manner of Example 1 except that the percent by weight 
methylhydrogensiloxane in the silicone varied as is shown 
in the table below. Each emulsion was then employed 
to treat parchment paper as shown in Example 1. 

Medical adhesive tape was then pressed against the 
paper at a pressure of 4 lb. per sq. inch for six days 
at a temperature of 70° C. The force required to strip 
the tape from the various samples is shown in the table 
below. 
Percent by weight Force in g. 
methylhydrogensiloxane: per inch of width 

--------------------------------------- 40 
3--------------------------------------- 65 
5 --------------------------------------- 85 
7 --------------------------------------- 110 
10-------------------------------------- 190 

EXAMPLE 7 
A mixture of 3% by weight of trimethylsiloxy-end 

blocked methylhydrogensiloxane and 97% by weight of a 
10,000,000 cps. hydroxylated dimethylsiloxane gum was 
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6 
dissolved in heptane to form a 5% by weight solution. 
3% by weight dibutyltindioctoate based on the weight of 
the siloxane was then added. The solution was applied to 
glassine paper and the treated paper was cured 1 minute 
at 235 F. Adhesive tape released from the paper at a 
force of 10 g. per inch. 

EXAMPLE 8 
This example shows the effect of employing organic 

resins in conjunction with the organosiloxane. 
The siloxane employed in this example had a composi 

tion of 97% by weight of a 3,000 cps. hydroxylated di 
methylpolysiloxane fluid and 3% by weight of a tri 
methylsiloxy - endblocked methylhydrogenpolysiloxane. 
This siloxane mixture was emulsified in water to give 1% 
by weight total silicone solids based on the weight of the 
emulsion. A water soluble methylolated alkyl urea resin 
having a specific gravity of 1.15 was added to the emulsion 
in the amounts shown below together with an emulsion 
of zinc octoate and dibutyltindiacetate in amount suffi 
cient to give 2% by weight zinc and .34% by weight tin 
based on the weight of the total silicone in the emulsion. 
The emulsion was then applied to parchment paper and 
the treated paper heated 2 minutes at 235 F. The re 
lease qualities of the treated paper were tested employing 
medical adhesive tape in accordance with the above-de 
Scribed procedure. After stripping from the surface of 
the treated paper the subsequent adhesion of the adhesive 
tape was measured against a steel panel. 

Composition 
Release Subsequent 

in... g. per adhesion in 
in. of g. perin. 
width of width 

Percent 
by wt. 
resin 

Percent 
by wt. 
Silicone 

300 
290 
300 
280 

These tests indicate that excellent release was obtained 
without the transfer of silicone to the surface of the ad 
hesive tape. Consequently, the adhesive tape showed 
excellent adhesion after being stripped from the treated 
paper. 

Equivalent results were obtained employing a mela 
mine formaldehyde resin in place of the urea formalde 
hyde resin shown above. 

EXAMPLE 9 

A series of mixtures were prepared, each containing 3% 
by weight of a trimethylsiloxy-endblocked methylhydro 
genpolysiloxane fluid. The first mixture contained 97% 
by weight of a 1200-1300 cps. fluid mixture of (1) 87 
parts by weight of a linear dimethylpolysiloxane having 
a viscosity of approximately 2000 cps. at 25° C. in which 
73% of the endblocking units were methoxyl radicals 
and 27% of the endblocking units were hydroxyl radi 
cals and (2) 10 parts by weight of hydroxy-endblocked 
dimethylpolysiloxane fluid having a viscosity of approxi 
mately 40 cps. at 25 C. and containing 3.25% by weight 
silicon-bonded hydroxyl radicals. The second mixture 
was the same as the first except that siloxane (1) con 
tained 47% methoxyl endblocking units and 53% hy 
droxyl endblocking units. The third mixture and fourth 
mixtures were the same as the first except that siloxane 
(1) contained more than 80% ethoxyl and n-butoxyl 
endblocking units respectively with the remaining end 
blocking units being hydroxyl radicals. The fifth mixture 
contained 97% by weight of a fluid mixture having a 
viscosity of approximately 2700 cps. at 25 C. and con 
sisting of (1) 87 parts by weight of a linear dimethylpoly 
siloxane having a viscosity of approximately 5000 cps. at 
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25 C. and in which over 60% of the endblocking units 
were isopropoxyl radicals with the remaining endblocking 
units being hydroxyl radicals and (2) 10 parts of the 
above 40 cps. hydroxylated dimethylpolysiloxane. 

Each of these mixtures was dissolved in a mixture of 
toluene and perchloroethylene to give a solution contain 
ing 80% by weight silicone. Emulsions were prepared 
of each of these solutions according to the method of 
Example 1. Bleached parchment paper was then im 
mersed in each of the emulsions, removed therefrom and 
heated 2 minutes at 235 F. Release and subsequent 
adhesion or transfer properties were then tested as shown 
in Example 8. The results were as follows: : 

Release 
(g.finch) 

Subsequerit 
adhesion 
(g.fianch) 

Mixture 

0 265 
5 190 

10 155 
3 5 
5 20 

Too small to measure. f 

EXAMPLE 10 
Similar results are obtained when a mixture of 3% 

by weight of a trimethylsiloxy-endblocked methylhydro 
genpolysiloxane fluid and 97% by weight of a 100% 
methoxy-endblocked 2000 cps. dimethylpolysiloxane is 
employed in the procedure of Example 9. 
That which is claimed is: 
1. A method of treating the surface of a solid organic 

material which comprises applying thereto a dispersion of 
a mixture consisting of (1) from . 1 to 3% by weight 
based on the total weight of (1) and (2) of a methyl 
hydrogensiloxane and (2) from 97 to 99.9% by weight 
based on the total weight of (1) and (2) of a siloxane 
having a viscosity at 25 C. of at least 100 cps. and 
having the formula 

(CH3).Sio 
2 

in which x has a value from 1.9 to 2 inclusive and in 
which siloxane (2) substantially all of the molecules have 
attached thereto at least two silicon-bonded radicals se 
lected from the group consisting of hydroxyl and alkoxyl 
radicals of less than 5 carbon atoms and (3) a curing 
catalyst for the siloxane and thereafter heating the treated 
surface to dry it and cure the siloxane. 

2. An article of manufacture comprising paper coated 
with at least .1% by weight based on the weight of the 
paper of a siloxane coating which was prepared by curing 
a mixture consisting of (1) from .1 to 3% by weight 
based on the total weight of (1) and (2) of a methyl 
hydrogensiloxane and (2) from 97 to 99.9% by weight 
based on the total weight of (1) and (2) of a siloxane 
having a viscosity at 25° C. of at least 100 cps. and hav 
ing the formula 

(CH3).Sio 
2 

in which x has a value from 1.9 to 2 inclusive and in which 
siloxane (2) substantially all of the molecules have at 
tached thereto at least two silicon-bonded radicals selected 
from the group consisting of hydroxyl radicals and al 
koxyl radicals of less than 5 carbon atoms. 

3. An article in accordance with claim 2 in which the 
paper has been treated on one side only. 

4. A dispersion comprising from 1 to 10% by weight 
of a mixture of siloxanes consisting of (1) from 1 to 3% 
by weight based on the total weight of (1) and (2) of a 
methylhydrogenpolysiloxane and (2) from 97 to 99.9% 
by weight based on the total weight of (1) and (2) of a 
hydroxylated siloxane having a viscosity at 25 C. of at 
least 100 cps. and having the formula 
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(CH).Sio 
2 

in which v has a value from 1.9 to 2 inclusive and in 
which siloxane (2) substantially all of the molecules 
have attached thereto at least two silicon-bonded radicals 
selected from the group consisting of hydroxyl radicals 
and alkoxyl radicals of less than 5 carbon atoms, (3) a 
curing catalyst for the siloxane and (4) from .1 to 2% 
by weight based on the weight of the siloxane-in-water 
dispersion of a carboxylic acid. 

5. A method of treating the surface of a solid organic 
material which comprises applying thereto (A) a disper 
sion of an organosiloxane mixture of (1) from 1 to 3% 
by weight based on the total weight of (1) and (2) of a 
methylhydrogensiloxane and (2) from 97 to 99.9% by 
weight based on the total weight of (1) and (2) of a 
hydroxylated siloxane having a viscosity at 25 C. of at 
least 100 cps. and having the formula 

(CH3)SiO 4x 
2 

in which x has a value from 1.9 to 2 inclusive and in 
which siloxane (2) substantially all of the molecules 
have attached thereto at least two silicon-bonded radicals 
from the group consisting of hydroxyl radicals and al 
koxyl radicals of less than 5 carbon atoms, (B) an amino 
plast resin in amount such that the weight ratio of the 
organosiloxane mixture and the aminoplast resin is from 
1:10 to 10:1 inclusive, and (C) a curing catalyst for the 
siloxane, and thereafter heating the treated surface to 
dry it and cure the siloxane. 

6. The method of claim 1 wherein substantially all 
the molecules of siloxane (2) have at least two silicon 
bonded hydroxyl groups attached thereto. 

7. The article of claim 2 wherein substantially all 
the molecules of siloxane (2) have at least two silicon 
bonded hydroxyl groups attached thereto. 

8. The dispersion of claim 4 wherein substantially all 
the molecules of siloxane (2) have at least two silicon 
bonded hydroxyl groups attached thereto. 

9. The method of claim 5 wherein substantially all 
the molecules of siloxane (2) have at least two silicon 
bonded hydroxyl groups attached thereto. 

10. The method of claim 1 wherein substantially all 
of the molecules of siloxane (2) have a total of at least 
two silicon-bonded hydroxyl and methoxyl groups at 
tached thereto. 

11. The article of claim 2 wherein substantially all 
of the molecules of siloxane (2) have a total of at least 
two silicon-bonded hydroxyl and methoxyl groups at 
tached thereto. 

12. The dispersion of claim 4 wherein substantially all 
of the molecules of siloxane (2) have a total of at least 
two silicon-bonded hydroxyl and methoxyl groups at 
tached thereto. 

13. The method of claim 5 wherein substantially all 
of the molecules of siloxane (2) have a total of at least 
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two silicon-bonded hydroxyl and methoxyl groups at 
tached thereto. 
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