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This invention relates to the treatment of surfaces to 
reduce the adherence or attraction of particles thereto 
and more particularly to the treatment of fabrics, paper 
and paper-like materials, paint films and other materials 
to reduce their color change due to pick-up and retention 
of particles on their exposed surfaces. 
A more specific object is to reduce color change or 

greying of fabrics (flat or pile), covering or wrapping 
material, such as paper, and films, such as paint or var 
nish, due to the pick-up and retention of particles during 
S. 

Another object is to reduce the particle adherence of 
surfaces without introducing an undesirable discoloration 
or whitening or otherwise harmfully altering the appear 
ance or feel of the treated material. 
Another object is to reduce the adherence of soil par 

ticles to surfaces. 
Other objects and advantages will be apparent as the 

nature of the invention is more fully disclosed. 
The treatment in accordance with this invention com 

prises depositing on the surface to be protected a compo 
sition containing aluminum phosphate and having charac 
teristics which make it effective for the purpose as illus 
trated by the specific examples. 
The composition may be applied to the surface from 

a dispersion under conditions to leave a coating of the 
desired weight and composition after the vehicle has 
been removed. M 

The surface can be treated in various ways depending 
upon its type and the results desired. In the case of pile 
fabrics, such as rugs or carpets, a water dispersion of the 
composition may be sprayed over the pile surface in an 
amount to produce the desired particle pick-up, or the 
dispersion may be applied by means of a carpet cleaning 
brush and then dried, or the fabric may be inverted and 
the pile only dipped into the dispersion. When used as 
a part of a standard rug-making process the dispersion 
may be sprayed onto the pile (face up) or the pile dipped 
(face down) after sizing and the treated rug then passed 
through a standard drier for removing the vehicle. If the 
treatment is applied to a carpet on the floor it may be 
dried at room temperature by allowing it to stand for a 
sufficient period of time. . . 

After drying the coating, has the property of adhering 
strongly to the surface. 
sult of repeated cleaning or use it can be easily renewed. 

wool, cotton, jute, viscose rayon, acetate, rayon, nylon, 
acrylics, polyesters, and other synthetic fibers and/or 
blends thereof. . 

Rugs having pile composed of wool yarn or a synthetic 
yarn or of blends thereof, such as wool and rayon or wool 
and nylon may be treated by spraying the dispersion, 
preferably in the form of a fine mist and then drying. 

Cotton pile rugs may be immersed in the dispersion 
until the desired pick-up has taken place on the fibers. 
The fabric is then passed between squeeze rollers and 
dried to leave the desired coating on the pile. 

If eventually removed as a re 

The treatment is effective on various textiles such as 60 

2 
The dispersion may be applied to wall paper or to a 

surface by spraying or painting technique and allowed to 
dry at room temperature to form a coating having the 
characteristics above described. 

5 The treatment is suited in general for any surface 
which is subject to particle adherence. 

In accordance with this invention a dispersion of 
aluminum phosphate (AlPO4), a water insoluble phos 
phate of extremely small particle size, in salt free water. 

10 as a vehicle is applied to the surface by dipping, spraying 
or by other known techniques to leave after drying a coat 
ing of aluminum phosphate on the surface. The alumi 
num phosphate may be mixed with other materials as set 
forth in the examples. 
Treatment according to the following examples has 

been found to improve the soil resistance of the treated 
surfaces without undesirable whitening or other dis 
coloration and without increasing the harshness or other 
wise changing the feel of the material. 

20 

5 

Example 1 
A dispersion made by mixing 1 part of aluminum phos 

phate (AlPO4) of extremely small average particle size 
(70 millimicrons and below) in 99 parts of salt free 

25 water, was stirred vigorously for a period of 10 minutes. 
A pile fabric having 22 ounces per square yard of pile 
fiber was treated by immersion face down in this disper 
sion at room temperature to produce a solids pick-up of 
1% on a dry basis on the pile weight. This corresponds 

30 to a pick-up of 0.011 ounce per square yard of exposed 
fiber surface area. 

Example 2 
A dispersion made by mixing 1 part of aluminum phos 

35 phate (AIPO4) of extremely small average particle size 
(70 millimicrons and below) and 0.25 part of trisodium 
phosphate (Na3PO4-12H2O) and 98.75 parts of salt free 
water was sprayed at room temperature as a fine mist on 
to the pile surface of an Axminster pile carpet having a 

40 backing composed of cotton chain and filler yarns, jute 
stuffer yarns and one-half inch pile having a weight of 
23.2 ounces per square yard connposed of a blend of 50% 
wool and 50% rayon. The pH of the pile may be 4 to 
6.5. The spray may be controlled so that the weight of 
the dispersion taken up by the pile is about 100% of the 
pile weight and is concentrated on the pile with the 
backing remaining substantially dry. The carpet is then 
passed through a drier at a temperature of about 175 F. 
to remove the water and leave a coating of aluminum 
phosphate on the pile of about 1% by weight of the pile, 
corresponding to about .01.1 ounce per square yard of 
exposed fiber surface area. The coating is most concen 
trated at the free ends of the pile although some of the 
coating may extend down to the portion of the pile 
anchored in the backing. 

50 

Example 3 
A dispersion made by mixing 1 part of aluminum phos 

phat (AlPO4) of extremely small average particle size 
(70 millimicrons and below), 0.25 part of trisodium 
phosphate, Na3PO4-12H2O), 0.25 part of Carbowax 
(a polyethylene glycol high molecular weight wax made 
by Carbide and Carbon Chemicals Corporation), and 
98.75 parts of salt free water, was applied to the exposed . 
fiber surface of a pile fabric containing a biend of carpet 
wool and viscose rayon by spraying at room temperature. 
After drying, a pick-up of 1% aluminum phosphate on the 
pile or .011 ounce per square yard of exposed fiber surface 
was obtained. 

65 

Example 4 
A dispersion was made by mixing 0.5 part of aluminum 

phosphate, 0.25 part of trisodium phosphate, and 0.25 
70 
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part of Carbowax into 99.00 parts of salt free water. The 
mixture was stirred vigorously for 10 minutes. This dis 
persion was used to treat carpet as above. 

Example 5 
Other materials may be added to the dispersion in order to improve the soil repellency qualities. For example, a 

dispersion was made by mixing 0.5 part o: aluminum 
phosphate, 0.25 part of Ludox (a silicon oxide sold by 
Du Pont), 0.25 part of trisodium phosphate, 0.25 part 
of Carbowax, and 98.75 parts of salt free water. The 
mixture was stirred vigorously for a period of 10 minutes. 
The dispersion was used to treat carpet as in Examples 
1 to 3. ... : : - - 

Other metal oxides may be used in place, of Ludox, 
such as Alon, an aluminum oxide sold by Godfrey Cabot, 
Inc., aluminum aerogel, titanium oxide, etc. Represent 
ative water dispersions of these materials are set forth in 
the following table: 

ALUMINUM PHOSPHATE AND METAL OXIDES 
(Oxides in water dispersion for use in the treatment of pile carpet as set 

forth in Examplé. 

Parts Metal oxides Parts Parts 
TSP : Carbowax 

A9n Aka9a).-------- 0.25 
TiO2 (Titanox)------ 0.25 
hydrous alumina------ 0.25 
hydrous silica-...---- 0.25 

0. 
0.25 
0. 
0. 

Example 6 
Organic film-forming materials can likewise be added 

to improve the soil resistance properties. For example, a 
dispersion was made by mixing 0.5 part of aluminum 
phosphate, 0.25 part of methocel (carboxymethyl cellu 
lose sold by Dow Chemical), 0.25 part of trisodium phos 

0. 

s 

20 

30 

35 

phate, 0.25 part of Carbowax, with 98.75 parts of salt 
freewater. 
carpet as in Examples 1 to 3. 

Example 7 
A combination of oxides may be used to aid the 

aluminum phosphate in giving soil resistance. For ex 
ample, a dispersion was made by mixing 0.5 part of 

This mixture was stirred and used to treat 
40 

45 
aluminum phosphate, 0.25 part of Alon, 0.25 part of 
Ludox, 0.25 part of trisodium phosphate, 0.25 part of 
Carbowax, and 98.5 parts of salt free water. Thi 
persion was used to treat carpet as in Examples 1 to 3. 

Example 8. 

This dis 

5) 

Other water insoluble inorganic materials having par 
ticle sizes of a colloidal nature such as silicates and clays 
may also be used as an addition to the aluminum phos 
phate to improve its soil resistance properties. For ex 
ample, a dispersion may be made by mixing 0.5 part of 
aluminum phosphate, 0.25 part of Veegum (an aluminum 
magnesium silicate made by the Vanderbilt Co.), 0.125 
part of trisodium phosphate, 0.125 part of Carbowax, and 
99 parts of salt free water. This mixture was stirred 
vigorously and used to treat carpet as in Example 1. 

Example 9 
A dispersion prepared as set forth in the above ex 

amples and containing .5% solids may be applied by a 5 
brush to a standard wallpaper while on the wall and to a 
painted surface in a quantity to produce a solids coating 
of .01 ounce per square yard. 

Example 10 
() 

A flat non-pile fabric (flag bunting, weight 4.75 ounces: 
per square yard) may be passed through a dispersion pre 
pared as Set forth in the above examples and between 
Squeeze rollers to leave a solids pick-up of from 1% to . 1.5% by weight when dry, 

A. 
ounce to .0137 ounce per square yard of exposed fiber 
surface area. a 

Example 11 
A dispersion in an organic vehicle may be made by 

adding one part aluminum phosphate to 100 parts of 
isopropanol or of ethyl alcohol containing from 1% to 
10% water. This dispersion can be used as in any of 
the previous examples. ". . . . . . . . . . . . . . . . . . . . 

Other volatile organic vehicles that can be used are: 
Methanol 
Acetone 
Ethylene glycol, 
Carbon tetrachloride 

Additions may be made to the AlPO4 dispersion to 
satisfy the need for other properties such as (1) lowering 
whitening effect by the addition of metal oxides; (2) 
improvement of handby the addition of known softening 
agents; and (3) improvement of color change by the addi 
tion of dyes or other coloring matter. 

In any of the above examples other known wetting and 
dispersing agents may be used in place of the trisodium 
phosphate, or, if desired, the wetting or dispersing agent 

Also other waxes may be used in place of the Carbowax 
for improving the hand and decreasing the harshness of 
the treated surface or the wax may be omitted if not re 
quired for a particular purpose. . . . . . - . . 
The spraying or dipping may be controlled so that the 

desired weight of coating is formed. 
A coating of .5% to 1.5% dry solids based on the 

weight of the pile has been found most effective for many 
types of pile materials although the coating may be varied 
from .25% to 5% for some purposes. An excess of the 
composition may be used but usually does not further 
decrease the adherence of soil particles and may increase 
the whitening effect. In addition it may result in excess 
dusting and may become noticeable in the feel of the 
material. -- . . . . . v. - . . . . .: ... . ; :... . . . . . . . . 

The surface area of fiber coated may be calculated by the following equation: 

Where W equals the total weight of fiber per square 
yard; As equals the effective exposed fiber surface area 
(in square yards) per square yard of fabric; D equals 
average density of the fiber, in pounds per cubic yard 
calculated by (specific gravity)x1685; dieduals average 
diameter of the fiber in yards calculated by (fiber diam 
eter in microns)x1.095X106; and F equals a factor showing the average degree of penetration of the treating 
dispersion expressed as a fraction of the total fiber area 
which is coated. . . . . . 
F values of from one-thirdt depending upon yarn co 

As Wxx XF 

fiber surface may vary from.003 to 054 
yard of exposed fiber surface area computed as above. 
A range of .0063 to .024 ounce per square yard of ex 
posed surface usually produces satisfactory results. 

For flat surfaces such as paint film or paper and the 
like these same limits in ounces of coating per square 
yard apply. . . . . : - ..." 

If pile surfaces are treated by dipping the 
major part of the coating is deposited on the exposed 
pile tufts toward the free ends thereof although some of 
the composition may migrate to the bound portions of 
the pile and to the backin Standard detergents, wetting ispersing agents may 

corresponding to about .009f 75 be used with the above dispersions if desired. These a 
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particularly useful to effect a combination of cleaning 
and treating. 

Obviously the above treatment can be applied to fibers 
prior to spinning, to yarn prior to weaving or to fabrics 
after weaving. 
What is claimed is: 
1. A textile fabric having a surface coating of discrete, 

pre-formed aluminum phosphate, the average particle size 
of said aluminum phosphate being not greater than about 
70 millimicrons, the coating being present on the material 
in an amount of from about 0.25% to about 5% of the 
weight of the fabric, said coating having the property 
of reducing the tendency of the surface to pick up and 
retain soil particles. 

2. A textile fabric as set forth in claim having a 
backing and pile elements anchored therein, the pile ele 
ments forming the exposed surface and having the coating 
of the particles of aluminum phosphate. 

3. A textile fabric as set forth in claim in which 
the surface coating includes a softening agent. 

4. A textile fabric as set forth in claim 1 in which 
the coating also includes a finely-divided metal oxide. 

5. A textile fabric as set forth in claim 1 in which 
the metal oxide is aluminum oxide. 

6. A textile fabric as set forth in claim 1 in which 
the metal oxide is silicon oxide. 

7. The method of reducing the particle adherence char 
acteristics of a textile fabric without producing an unde 
sirable color change therein, which comprises applying 
to a surface of said fabric a dilute liquid dispersion con 
taining pre-formed particles of aluminum phosphate hav 
ing an average particle size not greater than about 70 

O 

5 
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6 
millimicrons, and removing the dispersion vehicle from 
the fabric, the amount of dispersion applied to the sur 
face being such as to leave thereon an amount of the 
aluminum phosphate equal to about 0.25% to about 5% 
of the weight of the fabric. 

8. The method of claim 7 in which the dispersion of 
the aluminum phosphate includes a wetting and dispersion 
agent. 

9. The method of claim 7 in which the dispersion of 
aluminum phosphate includes a softening agent. 

10. The method of claim 7 in which the dispersion 
of aluminum phosphate also includes a finely-divided 
metal oxide. 

11. The method of claim 10 in which the metal oxide 
is aluminum oxide. 

12. The method of claim 10 in which the metal oxide 
is silicon oxide. 
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