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(57) ABSTRACT 
A method and formulations for cleaning painted alu 
minum siding and other metal, organic resin and the 
like surfaces comprising applying to the surface a 
layer containing a water-insoluble finely divided ab 
sorbent material and an oxide remover solution such 
as an aqueous acidic solution containing a phosphate 
radical and after the first layer has dried applying 
thereover a second layer which contains water 
insoluble finely divided solid absorbent material in a 
liquid mixture including a water-soluble organic sol 
vent and a compound selected from the group consist 
ing of sodium nitrite, soluble silicates, and a water 
insoluble organic solvent and after the first layer has 
been absorbed through the first layer removing the 
layers as by washing with water. The invention has 
special utility for cleaning and preparing architectural 
aluminum siding for refinishing with paint or other 
protective coatings. 

11 Claims, No Drawings 
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METHOD AND COMPOSITION FOR CLEANING 
SURFACES 

This invention relates to a method and formulations 
for cleaning metal, organic resin and the like surfaces. 
The invention has particular utility for cleaning alumi 
num siding, as is presently in common use in home and 
other building construction, and hence will be de 
scribed chiefly with reference thereto. However, the 
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invention also has utility for cleaning other surfaces of 10 
metal, organic resin and the like - for example aw 
nings and similar structures formed of fiberglas rein 
forced polyester resin. In this connection it should be 
mentioned that the term “organic resin' surfaces as 
used herein comprehends not only surfaces of struc 
tures formed entirely of organic resin but also surfaces 
consisting of paint, lacquer, enamel or similar coating 
materials. Further in this connection the term "alumi 
num siding' will be used herein to mean not just un 
painted aluminum sheet or siding but also, and most 
generally, aluminum siding which is coated with a dec 
orative funish of paint or enamel such as is used for 
home construction and other architectural purposes. 
Aluminum siding has become a very popular material 

for building construction, particularly private homes, 
because of its reputation for being quite durable and 
relatively maintenance free. The home builder, given 
the choice between painted wood siding and aluminum 
siding, frequently chooses the latter simply because 
with wood siding there must be repainting every four or 
five years whereas with aluminum siding it is expected 
that no repaintings or other refinishing will be neces 
sary for perhaps ten years. From the standpoint of resis 
tance to corrosion, rot or other serious deterioration it 
is indeed a fact that aluminum siding generally outlasts, 
with minimum maintenance, other materials such as 
painted wood. Further, for a home built in a rural area 
far away from the smoke and grime of an urban or in 
dustrial community, the aluminum siding will generally 
also retain a clean and pleasing appearance for many 
years. However, for homes within or close to an urban 
or industrialized area the difficulty is that the aluminum 
siding, while not rotting or otherwise seriously deterio 
rating structurally, nevertheless can become unslightly 
because of accumulations of dirt and grime and be 
cause of oxide accumulations the formation of which 
can be stimulated by deleterious impurities in the air. 
There has been reference above to the fact that some 

of the surface deterioration and resulting unsightly ap 
pearance of aluminum siding after a few years is due to 
oxide formation. Of course, just as is the case with any 
paint or enamel exposed to the sunlight and outside en 
vironment, so with the paint or enamel used as the 
coating on aluminum siding there is a certain amount 
of oxidation, over the years, of the paint of enamel con 
stituents such as the organic resins and with this, in 
turn, loosening of some of the pigment. But what is a 
particular source of appearance deterioration, due to 
oxide formation, in the case of aluminum siding in the 
presence of pin holes, scratches and the like through 
the paint or enamel which thereby exposes the alumi 
num. Theoretically, there should be no such bare spots 
exposing the aluminum; however, as a practical matter 
they are almost invariably present at least by the time 
the aluminum siding is in place on the home. This oc 
curs not only because of scratching and other marring 
in the handling of the siding subsequent to its manufac 
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2 
ture but also, as is usually the case, because of various 
manufacturing irregularities, even though perhaps of a 
minor nature, in the production coating of the alumi 
num at the factory. In addition to the oxide formation 
which occurs, there is of course, also staining and soil 
ing of the aluminum siding over the years from grease, 
asphalt, tar, oil, smoke, rust stains from adjacent nails 
or other ferrous metal members, and general soil result 
ing from the atmosphere, along with splash marks and 
the like. 
Hence, though aluminum siding does have excellent 

durability from the standpoint of resisting serious struc 
tural deterioration, nevertheless, it is subject to devel 
oping an unsightly appearance over the course of just 
a few years, particularly in urban and industrial envi 
ronments. The real problem has been that, until the 
present invention, there has not been available a rela 
tively simple, safe and low cost method for efficiently 
cleaning aluminum siding. Various methods have been 
used but all have marked deficiencies. 
One method for cleaning siding is that of abrading or 

blasting with abrasive materials. This is commonly used 
on stone or brick structures though it is quite messy and 
requires considerable equipment. But even aside from 
these deficiencies, the method is inferior for the clean 
ing of aluminum siding because aluminum siding simply 
does not have the structural rigidity of brick or stone 
and, further, there is the hazard that the abrasive will 
deteriorate the paint or enamel such that even though 
the surface might be cleaned it is degraded by way of 
the loss of the protective coating. Also, abrasive blast 
ing or other abrasion techniques are not particularly 
effective in the removal of stains and deposits of or 
ganic materials such as grease, oils, tar or the like. 
Chemical methods have been used for the cleaning of 

aluminum siding but such methods as have heretofore 
been used have been time consuming and hence expen 
sive. For example, one such method which can be used 
is to first remove the organic deposits and stains by 
washing the siding with one or more organic solvents, 
then thoroughly washing the siding and thereafter ap 
plying any of various mineral acid solutions for the re 
moval of oxide accumulations. This is then followed by 
a second washing operation. A reverse procedure can 
also be used, i.e., removal of oxide accumulations by 
the use of acid solutions, washing, removal of the or 
ganic stains and deposits with organic solvents and then 
a second washing. In addition to the aforesaid disad 
vantages of such procedures there is the difficulty that 
there can easily occur brush marks or streaking of the 
aluminum siding by way of the brushing and scouring 
used in the application and removal of the various 
cleaning materials. 

It is an object of the present invention to provide a 
simple, inexpensive, safe and efficient method for the 
cleaning of metal, organic resin and the like surfaces - 
and especially for the cleaning of aluminum siding. 
A second and attendant object of the invention is the 

provision of formulations for the practice of the 
method, which formulations can conveniently and 
safely be applied to the surface to be cleaned by the 
workmen at the work site. 

Briefly, these objects are accomplished in accor 
dance with the invention, in its broadest scope, by a 
method wherein there is first applied to the surface to 
be cleaned a coating of a slurry of water-insoluble 
finely divided solid absorbent material in an aqueous 
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solution of oxide remover, applying over this first coat 
ing a second coating comprising organic solvent and 
preferably also containing finely divided solid material, 
and thereafter removing the coatings. In the much pre 
ferred embodiment of the invention the oxide solution 
is an aqueous acidic solution containing phosphate rad 
ical, ideally phosphoric acid, the solution also having 
dissolved therein chelating agent, a surfactant and pref 
erably also an inhibitor to prevent excessive attack by 
the solution on unoxidized metal surfaces. Further in 
accordance with the most preferred embodiment of the 
invention, the second layer or coating which is applied 
comprises a slurry containing finely divided solid absor 
bent material, an aqueous cleaning enhancer solution 
and an organic solvent, ideally a mixture of various or 
ganic solvents, as will hereinafter by discussed in detail. 
The aqueous cleaning enhancer solution contains so 
dium nitrite as well as certain other ingredients herein 
after discussed; and, in certain cases the sodium nitrite 
may be replaced in whole or part by soluble silicates. 
In practice, after the first coating is applied it is allowed 
to dry slightly or "set' which takes only a short period, 
after which the second coating is applied and then, 
after another short period, both coatings are removed 
as by simply washing them away from the surface with 
a hose. The method can be effectively practiced by a 
workman after a short period of training and the 
cleaned surface resulting from the use of the method is 
so very clean and bright as to be as favorable in appear 
ance as the aluminum siding at the time of its initial in 
stallation. 

It might be expected that it would be preferred to in 
corporate the organic solvent into the initial layer ap 
plied to the siding to the end of dispensing with the 
need for the application of a second layer. But, to the 
contrary. I have found that if the organic solvent is in 
cluded in the oxide remover slurry it interferes with the 
function of the slurry in the removal of oxides and in 
loosening surface dirt. When, in accordance with the 
present invention, the organic solvent is in a coating ap 
plied subsequent to and over the first coating, the sol 
vent is absorbed through the first layer sufficiently 
slowly that by the time the solvent reaches the surface 
being cleaned, the oxide remover formulation has al 
ready sufficiently performed its intended function of 
removing oxides and loosening surface dirt to the end 
that the solvent can then readily perform its function of 
dissolving the organic deposits and stains. As alluded to 
above, the most preferred embodiment of the inven 
tion, wherein the layers applied contain additional in 
gredients is especially effective toward the attainment 
of a very clean surface with minimum difficulty and 
trouble. 
Other objects, features and advantages of the inven 

tion will appear more clearly from the following de 
tailed description, chiefly referenced to the preferred 
embodiments thereof. But before proceeding further it 
should be mentioned that whereas in the practice of the 
invention only two coatings need be applied as de 
scribed above, I have found that there are advantages 
to shipping the formulations for the practice of the in 
vention to the site where it is to be used not in the form 
of a two-package system - one for the first coating and 
the other for the second coating - but instead in a 
three-package or four-package system. That is, one 
package is the material for application of the first coat 
ing, another of the packages is the aqueous solution 
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4 
containing all the water-soluble ingredients for the sec 
ond layer, and the third package contains the waterin 
soluble organic solvent for incorporation into the sec 
ond layer. The solid infinely divided absorbent material 
for the second layer can be shipped separately or incor 
porated into either of the second or third packages. 
The detailed description of the preferred embodiments 
of the invention describes the various formulations 
largely in terms of the make up of these packages. 

FORMULATION FOR THE FIRST LAYER 

As mentioned above, the first coating of layer applied 
to the surface to be cleaned comprises a slurry of wa 
ter-insoluble solid absorbent material in an aqueous 
oxide remover solution. 

Oxide Remover Solution 

The preferred oxide remover comprises an aqueous 
acidic solution containing phosphate radical, a chelat 
ing agent and a surfactant. 
The phosphate radical is preferably supplied by phos 

phoric acid and is the main active component in the re 
moval of oxides. Also, it imparts some brightness to the 
cleaned surface, particularly if the surface is a metal 
such as aluminum. Ordinary commercially available or 
thophosphoric acid of technical grade and a concentra 
tion of 75% to 85% is excellent for preparation of the 
solution, it simply being a matter of adding the other 
ingredients along with water thereto in order to attain 
the concentration desired. The final solution should 
contain from about 10 to 70 parts, and preferably 
about 20 to 40 parts, by weight of phosphate (i.e., 
phosphate radical) per 100 parts by weight of solution. 
Since PO, HPO, HPO, and HPO, are so 
similar in their molecular weights, this means that 
where, as is preferred, phosphoric acid is used to pre 
pare the solution, the amount should be such as to pro 
vide the aforesaid 10 to 70, and preferably 20 to 40, 
parts by weight phosphoric acid (on a dry weight basis) 
per 100 parts by weight of the solution. Though disad 
vantageous, particularly from the standpoint of cost, 
other compounds can be used to supply the phosphate 
radical, examples being: metaphosphoric acid, pyro 
phosphoric acid and sodium dihydrogen phosphate. 
A chelating agent is employed in the solution to assist 

in the removal of oxides, particularly metal oxides. 
Suitable chelating agents include the aliphatic carbox 
ylic acids, preferably the aliphatic polycarboxylic acids. 
Among the many acids which may be employed are the 
mono, di, or tricarboxylic acids such as lactic, tartaric, 
or citric acid, either separately or in combination. Also, 
glycolic acid and the sugar based chelating acids, such 
as gluconic or glucoheptanoic acid may be used sepa 
rately or in combination with other acids mentioned 
above. It is preferable to employ from about 2.5 to 4.0 
parts by weight of such chelating acid or acids per 100 
parts by weight of the oxide remover solution. In all 
cases, however, it is preferable that the total amount of 
chelating acid or acids in the solution be from about 10 
to 15% by weight of the phosphoric acid (dry weight 
basis) employed in the solution. 
The surface active agent in the oxide remover solu 

tion acts as an emulsifier, thus assisting in cleaning of 
other surface dirt by emulsifying oily components 
thereof. It is preferred to use a nonionic surfactant; and 
a preferred series of nonionic surfactants is sold under 
the trademark Igepal by General Analine and Film Cor 
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poration of New York, N.Y. This is a series of biode 
gradable nonionic surfactants comprising alkylphenox 
ypoly (oxyethylene) ethanols, resulting from the com 
bination of a alkyl phenol with ethylene oxide. The gen 
eral formula is RCHO(CHCHO)CHCH-OH in 
which R may be CH or a higher homologue and n = 
7-9. A suitable member of this series is lgepal Co 630 
which is nonyl phenoxypoly (oxyethylene) ethanol. 
Other commercial surfactants of this composition are 
also sold by Rohm and Haas Company of Philadelphia, 
Penn, under the trademarks Triton X 100 and Triton 
X 101. It is preferred that from about 1 to 3 parts by 
weights of the nonionic surfactant per 100 parts by 
weight of the oxide remover solution be employed. Best 
results are obtained by using about 1.5 parts by weight 
of the surfactant per 100 parts by weight of the solu 
tion. 
Although not necessary, an effective inhibitor may be 

employed in the acidic oxide remover to prevent attack 
by the acid solution on unoxidized metal surfaces and 
to prevent pitting and dulling. The use of such an inhib 
itor is particularly desirable when the surface being 
treated is not one which has previously been protected 
or coated, i.e., one which is an exposed surface of 
metal, or a surface having numerous scrapes or abra 
sions thereon which expose the bare metal surface. Nu 
merous inhibitors are available commercially and their 
selection would be within the skill of the artisan and de 
pend upon the particular type of metal surface being 
cleaned. As is well-known, the composition of inhibi 
tors varies widely. Numerous by products such as 
sludge acid from oil refineries, waste animal material, 
waste sulfite cellulose liquor, etc. have been employed. 
However, synthetic inhibitors are preferred since they 
afford greater uniformity and effectiveness. Among the 
synthetic inhibitors available are complex structures of 
amines, aldehydes, mercaptans and other organic com 
pounds as well as organic nitrogen bases and their de 
rivatives, particularly those linked with the heterocy 
clic ring, such as pyridine and quinidine. Many of these 
compositions are available commercially under propri 
etary names. Particularly effective inhibitors for use in 
the instant acidic oxide remover are those which con 
tain a thiocarbonyl group. Therefore, thiourea or one 
of its esters such as diethylthiourea or a combination 
thereof is preferred. These inhibitors form an addition 
compound on the surface of the metal, thus preventing 
excess erosion and, thereby, lowering the consumption 
of acid. The amount of inhibitor employed depends on 
the workpiece composition, the particular acidic oxide 
remover formulation, the temperature of use and the 
nature of soil being removed. Generally, however, the 
amount of inhibitor may be conveniently varied from 
about 0.5 to 2 parts by weight of the oxide remover so 
lution. 
The pH of the oxide remover solution may range 

from about 2.2 to 3.4. 
The following is a typical formulation of the oxide re 

mover solution which may be employed in the process 
of this invention, the parts by weight being based upon 
100 parts by weight of the oxide remover solution: 

phosphoric acid, dry weight basis 20 to 40 parts 
citric acid 2 to 4 parts 
lactic acid 1 to 2 parts 
thiou rea ().5 to 1 part 
diethylthiourea ().5 to 1 part 
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-Continued 

l to 3 parts 
75 to 49 parts 

nonionic surfactant 
Witter 

A specific example of an oxide remover solution use 
ful in this invention is as follows, the parts by weight 
once again being based upon 100 parts of the solution. 

phosphoric acid 26 parts 
citric acid 3 parts 
actic acid l part 
thiourea 0.75 parts 
diethylthiourea 0.75 parts 
gepal CO 630 1.50 parts 
methyl alcohol 2 parts 
Watet 65 parts 

Absorbent Material For First Layer 
A finely divided water-insoluble solid absorbent ma 

terial is blended with the oxide remover solution dis 
cussed above and forms a slurry therewith. 
The solid absorbent material is a micron or submi 

cron sized absorbing agent, preferably a colloidal silica 
compound. Many such absorbing agents are available 
commercially, including those containing distoma 
ceous earth. A preferred submicron sized solid absor 
bent is sold under the trademark Cab-O-Sil by Cabot 
Corporation of Boston, Mass. This absorbent com 
prises colloidal silica particles sintered together in 
chain-like formations, the surface area thereof ranging 
from 50 to 400 square meters per gram, depending 
upon the grade employed. 
The viscosity of the slurry may be increased or de 

creased by changing the ratio between the oxide re 
mover solution and the micron or submicron sized ab 
sorbing agent. The selection of a suitable viscosity for 
the slurry will, of course, depend upon the particular 
surface to be treated. For example, when aluminum 
siding is being cleaned it is necessary that the slurry 
have a viscosity sufficient to allow it to stay on the ver 
tical surface; and a preferred slurry for cleaning alumi 
num siding may be prepared by blending from about 80 
to 100 grams of the water-insoluble finely divided solid 
material with one gallon of oxide remover solution. 
Generally between about 1 and about 6 parts by 

weight of absorbent based on the total weight of the 
first layer formulation may be used and will produce a 
slurry having a viscosity of 800-2000 cps. A slurry con 
taining from about 2.5 to 3 parts per 100 parts of the 
formulation is preferred. 

FORMULATION FOR SECOND LAYER 

The slurry which forms the second coating or layer 
contains, in accordance with the most preferred em 
bodiment, an aqueous cleaning enhancer solution, wa 
ter-insoluble organic solvent and finely divided solid 
absorbent material. 

CLEANING ENHANCER SOLUTION 

The cleaning enhancer solution employed in the in 
stant invention preferably contains either sodium ni 
trite, Soluble silicates or mixtures thereof, and also con 
tains certain inorganic and organic components to 
emulsify and separate oily soil and dirt from surfaces 
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such as aluminum or organic resins without damaging 
or pitting the same. 
The preferred cleaning enhancer solution contains as 

its active component sodium nitrite. Such an enhancer 
is particularly useful when the surface to be cleaned is 
a painted surface such as painted aluminum siding or 
other organic resin surface such as reinforced polyes 
ter. When the cleaning enhancer containing sodium ni 
trite is applied to the first layer formulation containing 
the acidic oxide remover solution, the sodium nitrite 
therein will react with the acids in the first layer formu 
lation, e.g., the phosphoric acid and the organic acids, 
and form nitrous acid. The reaction begins slowly ini 
tially and then increases in rate such that the compo 
nents of the two layers are put in motion or stirred up. 
Thus, the nitrous acid itself serves to enhance the 
cleaning function of the first layer by providing further 
acid cleaning. Also the motion or stirring up of the ma 
terials in the two layers, due in part to the decomposi 
tion of the nitrous acid, aids in the cleaning of the sur 
face by allowing greater exposure of the cleaning mate 
rials to the surface being cleaned. The sodium nitrite 
may be employed in an amount from about 0.1 to 10 
parts by weight of the cleaning enhancer solution. 
However, 1.5 parts of sodium nitrite per 100 parts of 
cleaning enhancer solution is preferred. 
The cleaning enhancer solution also contains a che 

lating agent which is preferably a complex phosphate. 
For example, tetrasodium pyrophosphate, sodium tri 
polyphosphate, sodium hexametaphosphate and other 
complex phosphates which are conventionally em 
ployed as chelating agents may be used. The complex 
phosphates will enhance the cleaning action of the ma 
terial while at the same time solubilizing metallic oxide 
contaminations by forming coordination complexes 
with metallic ions in solution. If it is preferred to use 
phosphate-free chelating agents, conventional chelat 
ing agents such as ethylenediaminetetraacetic acid, ni 
trilotriacetic acid or sodium salts of these as well as 
mono, di, or tricarboxylic acids discussed above may be 
used. The amount of chelating agent in the solution 
preferably varies between about 2 and 5 parts by 
weight per 100 parts of the cleaning solution. 
The cleaning enhancer solution also includes a sur 

factant which may be of the anionic, cationic or non 
ionic type. Among the anionic surfactants which may 
be employed are: sodium, ammonium, potassium or 
amine salts of linear alkyl aryl sulfonic acids (C-C 18, 
and in particular C); sodium, ammonium, potassium, 
or amine salts of dodecyl benzylsulfonic acids; sodium, 
ammonium, potassium or amine alkyl sulfates (C-C, 
and, in particular, C1-C4); sodium, ammonium, potas 
sium or amine salts of ethoxylated fatty alcohol sul 
fates; sodium, ammonium, potassium or amine salts of 
alkyl (C-C) phenoxypoly (oxyethylene) sulfates; and 
many others. Suitable cationic surfactants which may 
be employed include: dialkyl (C-C) dimethyl ammo 
nium chloride; alkyl (C-C) trimethyl ammonium 
chloride; alkylbenzyl ammonium chloride; substituted 
imidazolines such as 2-alkyl (CC1)-1 (ethyl beta oxy 
propanoic acid) imidazolines as well as amine, alkali or 
acid salts thereof, ethoxylated fatty acid amines; and 
many others. 
The nonionic surfactants are the preferred class of 

surfactants for the instant invention and should prefer 
ably be present in the amount of 1 to 5 parts by weight 
per 100 parts by weight of the cleaning solution. In gen 

O 

2 5 

3 5 

40 

60 

8 
eral, the same class of nonionic surfactants as em 
ployed in the oxide remover solution discussed above 
may be used in the cleaning enhancer solution. In par 
ticular the preferred surfactant may be an octyl or 
nonyl phenoxy poly (oxyethylene) ethanol in which the 
compound shall contain 7 to 9 moles of ethylene oxide. 
Commercial surfactants of this composition are avail 
able from GAF (Igepal Co 630) or by Rohm Hass (Tri 
ton X 100 or X 101) and from many others. Also, the 
hydrophobic group in the nonionic surfactant may be 
changed to a primary or secondary linear alcohol hav 
ing a carbon chain of 8-18; in other words, the surfac 
tant may be polyalkylene ether of a primary or secon 
dary alcohol (C-C). Surfactants of this composition 
are available from Union Carbide as Tergitol 15-S-7 or 
15-S-9, a polyethylene glycol ether of a linear secon 
dary alcohol (containing 7-9 moles of ethylene oxide). 
The cleaning enhancer solution also contains a water 

soluble organic solvent. The water-soluble organic sol 
vent preferably is selected from the group consisting of 
mono, di, or triethylene glycol ethers of primary alco 
hols. For example, primary alcohol ethers of ethylene 
glycol or diethylene glycol such as ethylene glycol mon 
ethyl, monomethyl, or monobutyl ethers of diethylene 
glycol ethyl, methyl or butyl ethers may be employed. 
The two best solvents for the purpose of the invention 
are ethylene glycol ethyl or butyl ethers. Although the 
above solvents are preferred, it has been found that any 
conventional water-soluble organic solvent having a 
boiling point sufficiently high so as to not flash off upon 
being applied to a heated surface such as sunlight 
heated aluminum siding may be employed. Thus, such 
common solvents as alcohols, including ethanol, iso 
propanol and methanol, as well as acetone, Cellosolve 
(2-ethoxyethanol) and many others are suitable. The 
solution should contain between 3 and 10 parts by 
weight of the water-soluble solvent per 100 parts by 
weight of solution. 
A typical formula for a suitable cleaning enhancer 

solution containing sodium nitrite is as follows, ranges 
being indicated in parts by weight per 100 parts by 
weight of the solution: 

sodium nitrite (0.1 - 10.0 parts 
sodium tripolyphosphate or 

ethylenediaminetetraacetic acid 1.0 - 5.0 parts 
butyl cellosolve 5.0 - 20.0 parts 
nonionic surfactant 2.0 - 8.0 parts 
Wit. 91.9 - 57.0 parts 

An analysis of a specific example of a cleaning solu 
tion which may be employed is as follows: 

water 79.5 parts 
sodium nitrite l.5 parts 
sodium tripolyphosphate 2.0 parts 
butyl cellosolve 12.() parts 
nonyl phenoxyl poly (oxyethylene) 

ethanol 5.0 parts 

When the surface to be cleaned is unpainted alumi 
num or painted aluminum with significant portions of 
exposed aluminum, it may be preferable to employ an 
enhancer solution wherein the sodium nitrite has been 
replaced in whole or in part by an alkaline builder ma 
terial such as sodium or potassium compounds includ 
ing carbonates, phosphates, silicates, hydroxides, and 
the tetraborates. The silicates are, however, most suit 
able for use in this alternative cleaning enhancer solu 
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tion, particularly when the surface to be cleaned is a 
metal such as aluminum since it is known that silicates 
protect aluminum surfaces against corrosion. Sodium 
orthosilicate, sodium metasilicate and sodium ses 
quisilicate are excellent emulsifiers, good buffers and 
hold soils in suspension. Sodium metasilicate is the sili 
cate most preferred for use in this alternative cleaning 
enhancer solution, the metasilicate being more versa 
tile than the other silicates since the ratio of NaO to 
SiO can be adjusted easily over a wider range then the 
others by simply adding sodium hydroxide. Such a 
cleaning enhancer solution may contain between about 
2.5 and 6 parts by weight per 100 parts by weight of so 
lution. A typical formula for a suitable alkaline clean 
ing enhancer solution is as follows, ranges being indi 
cated in parts by weight per 100 parts by weight of the 
solution: 

sodium metasilicate anhydrous 2.5 - 6.0 parts 
sodium tripolyphosphate or 

ethylenediaminetetraacetic acid 
ethylene glycol butyl ether 
nonionic surfactant 
Wilter 

1.() - 5.() parts 
3.0 - 10.0 parts 
1.() - 5.() parts 

92.5 - 74.() parts 

An analysis of a specific example of a cleaning solu 
tion which may be employed is as follows: 

Witter 86.() parts 
sodium metasilicate anhydrous 2.5 parts 
sodium tripolyphosphate 2.5 parts 
ethylene glycol hutyl ether 7.0 parts 
nonyl phenoxy poly (oxyethylene) 
ethanol 2.0 parts 

Total solids: 14 parts, pH (.5% sol):9.1 pH (1% 
sol.):9.45 

Water Insoluble Organic Solvent Solution 
The solvent solution comprises one or more water 

insoluble organic solvents and a nonionic emulsifier. Of 
primary importance in the selection of a suitable sol 
vent and the amount thereof is the type of soil to be re 
moved and the temperature of the surface to which the 
solvent will be applied. For example, in the instance 
wherein aluminum siding, which is disposed on the face 
of a building, is to be cleaned, it is necessary to select 
a solvent or solvents with a boiling point which is suffi 
ciently high so that it will not flash off during applica 
tion to the hot surface. Among the known solvents 
which may suitably be employed either alone or in 
combination are chlorinated hydrocarbons which are 
suitable are chloroform, methylene chloride, perchlo 
roethylene, 1, 1, 1 trichloroethane, trichlorethylene 
and trichlorotrifluroethane. Any of the well-known ar 
omatic solvents may be employed, with the important 
consideration once again being the temperature at 
which the solvent will flash off during application. Gen 
erally, when cleaning aluminum surfaces which have 
been exposed to the sun, all aromatic solvents from 
those having a boiling point as low as Toluene on up 
may be employed. If should further be appreciated that 
solvents which will dissolve the paint or enamel surface 
to be cleaned should not be used. 
The nonionic emulsifier employed in the solvent so 

lution may be selected from the same group as the non 
ionic surfactant employed in both the oxide remover 
and the cleaning enhancer solutions discussed above. 
Thus, gepal Co (630 as well as Triton X 100 or X 101 
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are preferred surfactants for use in this solution. The 
amount of nonionic surfactant used may range from 
about 5 to 15 parts per 100 parts of the solvent solu 
tion. 

Absorbent Material For Second Layer 
There are two types of water-insoluble finely divided 

solid absorbent material employed in the second coat 
ing or layer. The first is a micron or submicron sized 
solid absorbent material such as described above and 
the preferred absorbent material is also Cab-O-Sil as 
above. The second water-insoluble finely divided solid 
absorbent material for use in the second coating or 
layer preferably contains natural, finely ground insolu 
ble silicates which include diatomaceous earth as well 
as a group of finely divided hydrated synthetic calcium 
silicates, included in this latter group is that solid under 
the trademark Micro-Cel E by Johns-Manville Prod 
ucts Corporation of New York, N.Y., The chemical 
composition of Micro-Cel E in parts by weight is as fol 
lows: 

SiO, 54.3 parts 
CO 25.1 parts 
Al-O 3.6 parts 
Fe0. 1.2 parts 
MgO ().5 parts 
NaO 1.3 parts 
Wuter 4.() parts 

In general, Micro-Cel E then is 75.0% calcium sili 
cate and 5.0% aluminum silicate. The average particle 
diameter of this absorbing agent is less than 40 microns 
with 96% of the particles being finer than 40 microns 
and approximately 65% of the particles being between 
6 and 20 microns in diameter. 
The amount of water-insoluble finely divided solid 

absorbent material used in the formulation of the sec 
ond layer may be varied as necessary to achieve a suffi 
cient viscosity such that the second layer will remain on 
the surface to be cleaned. In general, the second layer 
formulaion may include up to about 2 parts by weight 
of the micron or submicron sized absorbent material 
such as Cab-O-Sil and between about 5 and 15 parts by 
weight of the finely ground insoluble silicate such as 
Micro-Cel E. It is preferred that the amount employed 
be sufficient to produce a fluid, stable dispersion hav 
ing a viscosity of between about 800 and 3,000 cps. and 
most preferably between 1,500 and 2,200 cps. A for 
mulation having this viscosity may be easily sprayed or 
pumped if desired. 

Examples of Formulations For Second Layer 
Although the individual constituents of the formula 

tion of the second layer can be varied as above noted, 
the following formulation, with parts by weight of the 
various constituents being based on 100 parts by weight 
of the dispersion or slurry, is preferred for use in the 
process of this invention: 

Cleaning Enhancer Solution 24.5 parts 
Water 51.8 parts 
Micro-Cel E 11.0 parts 
Cab-O-Si ().5 parts 
Solvent Solution 2.2 parts 

Reference to the above formulation will indicate that 
approximately 50 parts of the final second layer formu 
lation is water other than that included in cleaning en 
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hancer solution. It should be appreciated that the sec 
ond layer may be formulated with various such 
amounts of water ranging from no dilution (0 parts) up 
to approximately 80 parts of water other than that in 
cluded in other solutions. However, the 50 parts dilu 
tion is preferred. 
A specific example of a preferred formulation for the 

second layer useful for cleaning painted aluminum sid 
ing, with parts by weight once again being based on 100 
parts of the formulation, is as follows: 

Water 7.2 parts 
Micro-Cel E ll.0 parts 
xylene 7.6 parts 
l, l l trichloroethane 3.8 parts 
butylcellosolve 3.() parts 
nonionic surfactant 2.0 parts 
sodium tripolyphosphate ().5 parts 
Cab-O-Sil ().5 parts 
sodium nitrite 0.4 parts 

THE PROCESS 

The disclosed process for cleaning painted aluminum 
siding and other metal, organic resin and the like sur 
faces utilizes the formulations set forth above. 
These formulations may be prepared in advance and 

merely vigorously shaken or stirred prior to use at the 
work site to evenly distribute the finely divided solid 
absorbent material and form a uniform slurry. In some 
instances, however, it may be convenient or desirable 
to prepare the formulations for layers 1 and 2 for prac 
tice of the process at the work site. In such a case, the 
formulation for the first layer is prepared by blending 
the finely divided water-insoluble solid absorbent mate 
rial with the oxide remover solution to form a slurry. 
The formulation for the second layer is prepared on the 
site by three steps. First, the micron or submicron sized 
solid absorbent material such as Cab-O-Sil is blended 
with the solvent solution such as by using a conven 
tional stirring apparatus for a sufficient time to intermix 
the components thereof and create a slurry. Generally, 
two to five minutes is recommended. Next, the very 
fine solid absorbent silicate material such as Micro Cel 
E is blended with the cleaning enhancer solution either 
in an undiluted state or diluted with water as noted 
above such that up to 80 parts by weight of the final 
second layer formulation is water other than that in 
cluded in the enhancer solution. The degree of dilution 
will vary, of course, depending upon the cleaning oper 
ation to be performed. Finally, the solvent slurry is 
blended with the cleaning enhancer solution containing 
the finely divided silicate absorbent material. This com 
pletes the on-site properties of both formulations. 
Whether prepared in advance or at the work site the 

above discussed formulations are applied in accor 
dance with the process in layers to the surface to be 
cleaned. First, the formulation for the first layer is ap 
plied to the surface. This slurry may be applied by a 
suitable mechanical means known to the art which, of 
course, may vary depending upon the particular type of 
surface being cleaned. Exemplary of the means of ap 
plying such a coating are brush, roller, dipping, doctor 
blade, etc. In the case wherein aluminum siding is to be 
cleaned it is preferable to apply the oxide remover solu 
tion by means of a roller. 
The use of a slurry serves to allow the relatively slow 

removal of oxides and, thus, prevents undesirable dis 
coloration and pitting of surfaces such as aluminum. 
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Also, the slurry allows the solution to slowly absorb the 
surface soil and keep it in suspension. Thus, the micron 
or submicron sized solid absorbent material serves not 
only to prepare the formulation for the first layer, but 
also enhances soil removal. After the slurry is applied 
to the surface to be cleaned, it should remain thereon 
for a time sufficient to effect removal of oxides as well 
as the loosening of surface soil. The necessary time, of 
course, will depend upon the particular type of soil ac 
cumulated and the amount of oxide to be removed. In 
the case of aluminum siding, the slurry preferably 
should remain on the surface between 15 and 60 min 
utes. If maintained thereon for such a time, it will form 
a near dry film. 
Next, the formulation for layer 2 is applied to the pre 

viously coated surface. This dispersion or slurry may be 
applied in any suitable manner such as by spraying, 
brush, roller etc. However, in the preferred embodi 
ment, and in particular when the surface to be cleaned 
is aluminum siding, the formulation is coated on top of 
the dry oxide remover film with a cellulose sponge. One 
gallon of the formulation will cover 600 to 750 square 
feet adequately under normal conditions. This second 
layer should remain on the surface for a sufficient addi 
tional time to effect cleaning of the surface in conjunc 
tion with the first coating layer. Therefore, the neces 
sary time required will vary depending upon the nature 
of the surface to be cleaned and the type of soil present 
thereon. In the preferred embodiment, when aluminum 
siding is being cleaned, it has been found that 10 to 45 
minutes, depending upon the condition of the alumi 
mum and the outside temperature, is sufficient. The 
rate of removal of aluminum oxide and surface soil is 
proportional to the temperature of the atmosphere in 
which the coatings are applied. The following chart re 
flects this temperature-rate relationship and is based 
upon the use the preferred specific examples of each of 
the formulations recited above. The metal surface em 
ployed in running these tests was a heavily oxidized and 
soiled aluminum panel. 

3.4°F 50°F 72°F 90°F 

Time necessary for 
total oxide removal 50 40 27 21 
with Blend No. 1 min, min. min. min. 

Additional time for 
total soil removal 
with Blend No. 2 while 35 25 20 5 
Blend No. 1 stays on min. min. min. min. 

After the required period of time, the layers are re 
moved from the treated surface, preferably by the use 
of a spray of water under mild pressure, for example 
10-30 pounds per square inch. The pH of the layers 
washed away from the surface will generally be be 
tween 2.7 and 3.3. The exposed surface will exhibit a 
surface which is free of oxides, soils and stains and 
painted surfaces will be completely free of general soils 
and water solid residues while being of a higher gloss 
than before. 
The exact mechanism by which the above process 

operates is not fully understood. However, the fact is 
that the process described herein does provide out 
standing results which have not been attainable hereto 
fore. The solvents employed, that is the water-soluble 
solvent and the water-insoluble solvent, keep in solu 

. 
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tion all the possible soil forming matters of organic ori 
gin such as oil, tar, etc. The nonionic detergents or sur 
factants assist the solvents and the absoring agents in 
forming a stable dispersion of the removed oxides and 
soils of inorganic and organic origin. The sodium ni 
trite, as discussed previously, is converted to nitrous 
acid and aids in cleaning by providing additional acid 
and also by stirring up the components of the two lay 
ers. The soluble silicate, which may be present in the 

5 

cleaning enhancer solution in place of all or some of 1() 
the sodium nitrite, helps in the removal of soil while 
primarily serving as an addition corrosion preventitive 
agent on metal surfaces. The finely divided solid absor 
bent materials such as Micro-Cel E and Cab-O-Silassist 
in maintaining a distinct film of layer 2 on layer 1. 
These absorbent materials allow only a very small 
amount of chemical interchange between the acidic 
film of layer 1 and the film of layer 2. It is believed that 
capillary action occurs by result of the presence of the 
various absorbing agents in the two layers and that this 
capillary action aids in soil pick up and absorption. 
The water-insoluble solid absorbent material such as 

Cab-O-Sil and Micro-Cel E or products of similar 
chemical properties discussed above also act, it is be 
lieved, as very mild abrasives during the wash down pe 
riod. The micron or submicron sized solid absorbent 
materials such as Cab-O-Sil in the first layer formula 
tion acts as a mild abrasive in removing soil from the 
surface to be treated while the solid absorbent material 
in the film of the second layer formulation, and in par 
ticular Micro-Cel E, acts as an abrasive during the wash 
down period in helping to remove the film of layer i. 
Thus, these solid absorbent materials assist in providing 
a higher gloss on painted, coated or uncoated surfaces. 
Subsequent to the cleaning of the metal surfaces and 

after the surface is completely dry, a protective coating 
may be applied to prevent any oxidation of an exposed 
metal surface or the discoloration of paint. Several for 
mulae, particularly suitable for the protective coating 
of aluminum surfaces such as aluminum siding are dis 
closed in the technical literature. 

In fact, it has been found that the cleaning process of 
this invention in particularly adapted for the prepara 
tion of aluminum surfaces prior to the application 
thereto of a protective coating. This is because by use 
of the method and formulations of this invention not 
only can the surface grime, grease and the like be re 
moved, but also there can be effected removal of 
“chalk' resulting from deterioration of the existing 
paint along with accumulated oxides and the like. Fur 
ther, the method and formulations effect a controlled 
slight etching of any bare aluminum or the like metal 
surface to improve the adhesion of the refinishing pro 
tective coating thereto. 

CHANGES AND MODIFICATIONS 
While the invention has been described specifically 

with reference to certain embodiments thereof, various 
changes and modifications may be made all within the 
purview of the invention in its broadest scope. For ex 
ample, the oxide remover solution may be any of the 
known compositions for removing oxides from Sur 
faces, the compositions varying depending on the sur 
face being cleaned. Thus, although the composition set 
forth in detail above is much preferred, the initial oxide 
cleaning composition may be selected from a variety of 
mineral and organic acids and solutions of acid salts, 
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either with or without surfactants, inhibitors and sol 
vents. Known acid cleaning solutions which may be 
used, although inferior to the oxide remover detailed 
above, are inorganic (mineral) acid solutions, organic 
acid solutions, mixtures of mineral and organic acids, 
acidsolvent mixtures and solutions of acid salts. Thus, 
acids such as citric, tartaric, acetic, oxalic, gluconic, 
sulfuric, nitric, hydrochloric, hydrofluoric, and chro 
mic, to name but a few, may be useful in various oxide 
remover solutions. Exemplary of useful acid salts are 
sodium bisulfate and sodium bifluoride. 
A further modification within the intended scope of 

the invention is the addition of acids such as nitric or 
sulfuric directly to the preferred oxide remover solu 
tion. Such acids, added in minor amounts, will enhance 
the cleaning power of the oxide remover slurry. How 
ever, such acids should be added just prior to applica 
tion since they will react with the organic acids in the 
solution such as lactic acid. 

It is still further within the scope of the invention and, 
in fact preferred if it is desired to use nitric or sulfuric 
acids in combination with the phosphoric acid formula 
tion of layer 1, to add these acids to the cleaning en 
hancer solution in place of either some of all of the so 
dium nitrite or the soluble silicate. 
. Still other changes and modifications which will be 
apparent to one skilled in this art may be made all 
within the full and intended scope of the claims which 
follow. 
The embodiments of the invention in which an exclu 

sive property or priviledge is claimed are defined as fol 
lows: 

1. A method for cleaning a surface comprising apply 
ing to the surface a first coating of a slurry of a water 
insoluble finely divided solid absorbent material in an 
aqueous acidic solution containing phosphate radical, 
a chelating agent and a surfactant; after said slurry has 
dried applying to said coating a coating of a second 
slurry of water-insoluble finely divided solid absorbent 
material in a liquid comprising a mixture of (a) a sec 
ond acqueous solution comprising a chelating agent, a 
surfactant, water-soluble organic solvent and a com 
pound selected from the group consisting of sodium ni 
trite, soluble silicates and mixtures thereof, and (b) wa 
ter-insoluble organic solvent; and after said second 
coating has been absorbed through said first coating re 
moving said coatings. 

2. The method of claim 1, wherein the phosphate 
radical is supplied by phosphoric acid. 

3. The method of claim 2, wherein the chelating 
agent of the first slurry is an organic chelating acid se 
lected from the group consisting of aliphatic carboxylic 
and aliphatic polycarboxylic acids. 

4. The method of claim 2, wherein the chelating 
agent of the second slurry is selected from the group 
consisting of complex phosphates, ethylenedi 
aminetetraacetic acid, nitrilotriacetic acid, sodium salts 
of ethylenediaminetetraacetic acid and nitrilotriacetic 
acid and mono, di, or tricarboxylic acids. 

5. The method of claim 2, wherein the surfactants of 
both slurries are nonionic and are selected from the 
group consisting of alkylphenoxypoly (oxyethylene) 
ethanols resulting from a combination of an alkyl 
phenol with ethylene oxide and having the general for 
mula RCHO(CHCHO)'.ChoH in which R may 
be CH or a higher homologue and n = 7-9. 
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6. The method of claim 2, wherein the water-soluble 
solvent is selected from the group consisting of mono, 
di, or triethylene glycol ethers of primary alcohols. 

7. The method of claim 1, wherein the compound of 
the second aqueous solution is a soluble silicate se 
lected from the group consisting of sodium and potas 
sium silicates. 

8. The method of claim 1, wherein the compound of 
the second aqueous solution is sodium nitrite. 

9. The method of claim 1, wherein the aqueous acidic 
solution contains in parts by weight ()-70 parts of 
phosphate radical, 2.5-4.0 parts of chelating agent and 
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1-3 parts of surfactant. 

10. The method of claim 9, wherein the second aque 
ous solution contains in parts by weight 2.5-6.0 parts 
of soluble silicate, 2-5 parts of chelating agent, 1-5 
parts of surfactant and 3-10 parts of water-soluble or 
ganic solvent. 

11. The method of claim 9, wherein the second aque 
ous solution contains in parts by weight 0.1-10 parts of 
sodium nitrite, 2-5 parts of chelating agent. 1-5 parts 
of surfactant and 3-10 parts of water-soluble organic 
solvent. 
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