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This invention is directed to new cleaning compositions 10 
for use on aluminum or aluminum alloys comprising an 
alkali metal polyphosphate, an alkali metal tetraborate 
and hexavalent chromium in the form of a water soluble 
salt in specific proportions. 
Our invention also embodies aluminum cleaning com- 15 

positions comprising an alkali metal polyphosphate, an 
alkali metal tetraborate, hexavalent chromium as indi 
cated above and one-half to five parts by weight of at least 
one organic detergent selected for its ability to remove 
soils encountered in the processing of aluminum metal 20 
or to prevent the redeposition of such soil. The organic 
detergents having a special utility in the cleaning of alu 
minum or its alloys are condensed naphthalene sodium 
sulfonate, alkyl aryl sulfonic acids, and their alkali metal 
salts and alkyl phenol-ethylene oxide condensate. 

In one form of our invention the cleaner composition 
comprises an alkali metal polyphosphate, an alkali metal 
tetraborate, hexavalent chromium in the form of a water 
soluble salt in specific proportions, together with an alu 
minum sequestrant. 
The most efficient aluminum cleaners of our invention 

comprises an alkali metal polyphoshate, an alkali metal. 

25 
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tetraborate, hexavalent chromium, at least one of the 
specific organic detergents, together with one of the alu 
minum sequestrants. 
Our invention also includes the use of the above com 

position in aqueous solution to effect cleaning of alumi- . 
num and aluminum alloys. 

Industrial metal cleaners are usually based upon strong 
alkalis such as caustic soda, sodium orthosilicate or triso 
dium phosphate compounded with detergents and/or se 
questering agents. In the cleaning of aluminum such 
products cannot be used because the strong alkaline mate 
rials will seriously corrode or etch the aluminum. For 
this reason aluminum cleaners in the past have usually 
been compounded with silicates which are milder alkalis 
and which also provide a silicate film which inhibits the 
corrosion of aluminum by any strong alkali which might 
be present. Sodium metasilicate, for example, is a good 
detergent which is widely used in aluminum cleaners. 
Many aluminum cleaning operations precede a subse 

quent etching, anodizing or chemical brightening opera 
tion. In such treatments, there is a serious disadvantage 
in using sodium metasilicate in the prior cleaning opera 
tion. The silicate forms a protective film on the alumi 
num which remains and interferes with uniform etching, 
anodizing or chemical brightening of the metal. 
To overcome this disadvantage it is usually necessary 

to dip the metal which has been cleaned in a cleaner con 
taining a silicate in an acid before proceeding with the 
processing of the metal. An example of aluminum clean 
er containing a silicate followed by an acid treatment is 
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that shown in U.S. Patent 2,709,847. The use of an acid 
dip in the processing of aluminum metal requires addi 
tional equipment, chemicals and material handling, which 
adds considerably to the cost of processing the metal. 

Accordingly, it is one of the objects of this invention 
to formulate an alkaline cleaning composition for use on 
aluminum which will not etch the aluminum and which 
will not leave a film on the aluminum which requires a 
chemical operation to remove before aluminum can un 
dergo further chemical processing. 
Many cleaners heretofore used in processing aluminum 

alloys have been based primarily on sodium hydroxide, 
sodium carbonate or sodium bicarbonate and it has been 
found that such cleaners are unstable in use, particularly 
in regard to pH and in the control of the pH. Since alu 
minum cleaners cannot be too alkaline, in order to prevent 
etching, the pH must be controlled within a fairly close 
range. When the above chemicals ars used to provide 
alkalinity and detergency, there is no inherent resistance 
to a lowering of pH when cleaning acid type soils, and 
hence the baths are of short life or become unstable. 
We have now found that by the use of alkali metal 

polyphosphates and alkali metal tetraborates, in specific 
ratios, our cleaners have the desired pH range, and, in 
addition, have an inherent stability to resist changes in 
pH due to acid contaminants for a long period of time. 

It is also necessary in aluminum cleaners to provide 
an inhibitor against corrosion. The prior art has used 
various materials as inhibitors, such as arsenic and anti 
mony salts, as disclosed in U.S. Patent 2,303,399. We 
have found that hexavalent chromium is a desirable in 
hibitor for our aluminum cleaning compositions. As men 
tioned before, the use of silicates is undesirable because 
of the separate acid treating step to remove the silicate 
film. The use of antimony and arsenic salts is undesir-. 
able because of the toxicological problem and cost. 

There are quite often present on the aluminum alloys 
soils which are not easily. or completely removed by the 
detergency provided by alkaline compounds. To re 
move them some aluminum cleaners have incorporated 
solvents such as tertiary butyl alcohol as disclosed in 
U.S. 2,762,732. Mineral spirits, such as heavy naphtha, 
have also been used for this purpose. In some cases the 
prior art has used a separate solvent cleaning operation 
to remove specific soils from the aluminum. In U.S. 
Patent 2,705,500 the patentee discloses the use of trichlo 
roethylene as a separate degreasing step prior to the use 
of an alkaline cleaning operation. 
The most prevalent soils which contaminate the alu 

minum metal are cutting or stamping oils and buffing com 
pounds. These materials must be completely removed 
if the metal is to undergo a subsequent anodizing, etch 
ing or chemical brightening treatment. Thus, it is quite 
a problem to obtain detergent systems which will function 
properly within the desired pH range for many weeks and 
which will thoroughly remove all types of soil encountered 
in the processing of aluminum alloys. 
There is an additional problem in the processing of 

aluminum which increases the complexity of choosing 
Suitable detergents. The soil that is removed during the 
chemical cleaning operation must be prevented from re 
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depositing upon the metal as a grease or as a stain. It 
is not enough that the metal must be cleaned while it 
is in the cleaning solution; it must remain clean until 
it has passed through the subsequent rinsing stage. If 
the aluminum is soiled or stained, it would be unsuitable 
for architectural applications such as for window frames 
or doors. Another problem in formulating a metal 
cleaning composition is to select the materials which will 
operate satisfactorily in the great varieties of water en 
countered in different sections of the country. Thus, 
the choice of a detergent system which will remove all 
kinds of soils encoutered in aluminum processing such as 
cutting oils and buffing compounds, and which will 
prevent redeposition of the soils and staining is a difficult 
problem. 
We have now discovered a new cleaning composition 

for aluminum and aluminum alloys which will clean 
aluminum contaminated with all kinds of soils without 
etching the aluminum and which permits the aluminum 
metal to undergo further chemical processing with noth 
ing further required other than a water rinse. In addi 
tion to the above advantages, our composition has been 
carefully formulated so that it will not undergo caking 
during storage and shipping and will remain free flow 
ing and readily available for use after long storage 
periods. 
The principal component of our aluminum cleaning 

composition is alkali metal tetraborate, preferably the 
sodium or potassium salts because of their availability. 
The alkali metal tetraborate must be present at least 
at 35 parts by weight of the solid composition, otherwise 
there is poor cleaning and soil removal. A principal 
advantage of the tetraborate is that its provides good de 
tergency at the desired pH of 8 to 10 and in addition, 
it has inherent buffering ability. The alkali metal tetra 
borate concentration can be as high as 92 parts by weight, 
while the preferred concentration is about 70 parts by 
weight. 
The other alkaline detergent which we require in our 

composition is one or more members of the group known 
as the alkali metal polyphosphates. The alkali metal 
polyphosphates are molecularly dehydrated alkali metal 
phosphates distinguishable from the orthophosphates in 
that their alkali metal oxide (MO) to phosphorus pent 
oxide (P2O5) ratio is substantially less than three to 
one, the ratio in the orthophosphate (MPO). The 
polyphosphates that are applicable to our aluminum 
cleaning composition have an MO to P2O5 ratio of two 
to one or less. Examples of suitable alkali metal poly 
phosphates include tetrasodium pyrophosphate 

(2NaO. POs O NaAPO) 

sodium tripolyphosphate (5NaO-3POs or NaPO), 
Sodium hexametaphosphate (Na2OPOs) or NaPOs 
and the equivalent water soluble potassium salts. As 
used throughout the specification and claims, the term 
alkali metal polyphosphate shall have the meaning herein 
given. The preferred alkali metal polyphosphate for use 
in our cleaning compositions is the tetrasodium pyro 
phosphate. 
The alkali metal polyphosphates must be present in 

at least 5 parts by weight of the dry composition and may 
be present as high as about 35 parts of the dry composi 
tion. The preferred proportion is 17 parts by weight 
of the dry mixture. 
The combination of alkali metal tetraborates and al 

kali metal polyphosphates within the above concen 
tration ranges is the only combination of alkaline clean 
ing agents which we have discovered which will satis 
factorily remove soil from aluminum and its alloys and 
which also has a pH in aqueous solution within the range 
of 8 to 10, a range that will not seriously corrode or 
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4. 
etch the aluminum or leave undesirable deposits on the 
aluminum being cleaned. 
We have found that the hexavalent chromium is the 

only corrosion inhibitor which is compatable with the 
particular alkali and detergent system which we have 
formulated which will not leave a permanent film or 
stain on the aluminum metal being processed, and in this 
respect, the hexavalent chromium has a particular ad 
vantage over silicates which have heretofore been used 
for corrosion inhibition of aluminum in cleaning com 
positions. Even though hexavalent chromium may im 
part some slight chromium color to the solution, this 
is readily rinsed by water so that there is no permanent 
film or color remaining on the metal. The choice of the 
particular detergents in our cleaning composition assures 
that the chromium readily rinses off along with the other 
Soil. 
We have discovered that at a pH of 10 in aqueous 

Solution there must be present at least 0.5 gram per 
liter of hexavalent chromium in order to prevent corro 
sion of the aluminum. At lower pH the amount of hex 
avalent chromium required to prevent corrosion is not 
as great. At a pH of 8.5 there is no attack on the alumi 
num with only 0.05 gram per liter of hexavalent chromi 
um. The hexavalent chromium must be present in the 
cleaning composition within the range of 0.3 to 4 parts 
by Weight, and is preferably present at 1.8 parts by 
weight. 
The hexavalent chromium may be supplied in the form 

of chromic acid, alkali metal chromates, alkali metal 
dichromates or most any source of water soluble hex 
avalent chromium. Where the term hexavalent chromium 
is used throughout the specification and claims, we mean 
hexavalent chromium as supplied in the form of a water 
soluble dichromate, chromate or chromic acid or anhy 
dride. If 5 parts by weight of hexavalent chromium are 
Specified in a composition, this could be supplied, for 
example, by 14.1 parts of potassium dichromate or 18.6 
parts of potassium chromate. 

While the above cleaning composition containing 35 
to 92 parts of alkali metal tetraborate, 5 to 35 parts of 
alkali metal polyphosphate and 0.3 to 4 parts of hex 
avalent chromium is an effective detergent composition 
for aluminum in aqueous solution, it will not completely 
remove all types of soil, especially buffing compounds. 
Additional cleaning power may be supplied by one or 
more specific detergents. 
We have found that the alkyl aryl sulfonic acids and 

their alkali metal or ammonium salts are effective deter 
gents in the above cleaning composition. The alkyl aryl 
Sulfonic acids and salts must be present within the range 
of from 0.5 to 5 parts by weight and are preferably 
present at 2 parts by weight. The preferred alkyl aryl 
Sulfonate is dodecyl benzene sulfonic acid and its sodium 
salts, although other aryl sulfonic acids having a C to 
C14 alkyl Substituent are useful in our cleaning composi 
tion. The useful aryl components are benzene and naph 
thalene. The preferred salts of the alkyl aryl sulfonic 
acids are the alkali metal and ammonium salts, although 
other water soluble salts can be used. 
Another group of detergents which we have found use 

ful in our cleaning composition are the alkylphenol 
ethylene oxide condensation products having the formula 

R-( D-0 (CHCHO).EI 
wherein R is an alkyl group having from 6 to 12 carbon 
atoms, and where n has a value of from 8 to 12. Pre 
ferred alkyl substituents are the octyl and nonyl radicals. 
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Either the alkyl aryl sulfonate or the alkylphenol 
ethylene oxide condensation product is effective in the 
removal of soils such as rolling oils, stamping and form 
ing lubricants, and buffing compounds. 
may be used by itself, or, more effectively, both deter 
gents may be used in the cleaner composition. At least 
0.5 part by weight of the alkylphenol-ethylene oxide con 
densation product must be present in the dry granular 
composition and as much as 5 parts will be useful. Any 
larger concentrations will not provide additional cleaning. 
In addition to having the above detergents which are 

effective in removing various types of soil from the alu 
minum metal and aluminum alloys, it is desirable and in. 
some cases necessary to have organic detergents present 
which will prevent redeposition of soil and/or the stain 
ing of the aluminum after the soil has been removed. 
Thus, we have found that the condensed naphthalene so 
dium sulfonates are particularly effective in preventing 
the redeposition of soil and in preventing the staining of 
aluminum. This product will be referred to throughout 
the specification and claims as condensed naphthalene so 
dium sulfonate. More specifically, it is the sodium salt 
of the condensation product of naphthalene sulfonic acid 
and formaldehyde. This product may be prepared in 
the manner set forth in U.S. Patent No. 1,336,759. The 
condensed naphthalene sodium sulfonate may be conven 
iently purchased under the trade name Tamol N, a prod 
uct of the Rohm & Haas Company. The condensed naph 
thalene sodium sulfonate may be used in conjunction with 
one or more of the above detergents or it may be used 
without the above detergents. It is most effective, how 
ever, when used with one or more of the organic deter 
gents. 

It is also desirable that our aluminum cleaning com 
position have in it a sequestrant to prevent the redeposi 
tion of aluminum salts. 

Even though our cleaning compositions are formulated 
to operate at a pH which will not seriously corrode or 
etch the aluminum and are buffered for long lasting serv 
ice, some etching of the aluminum will take place. Thus, 
it is necessary that an aluminum sequestrant be present 
in the composition. The sequestrant may be used alone 
with the alkali metal polyphosphate, alkali metal tetra 
borane and hexavalent chromium, but preferably, it is 
used with one or all of the organic detergents. 
The most useful aluminum sequestrant is sodium glu 

conate and this must be present in the dry granular com 
position at a concentration of at least 0.5 part by weight 
and it may be as high as 5 parts by weight. Preferably 
the concentration is 1 part by weight. Gluconic acid 
and the alkali metal salts are also suitable aluminum 
sequestrants. The gluconic acid and the alkali metal salts 
thereof are polyhydroxy carboxylic acids and may be 
characterized by the formula CHOH(CHOH)COOH, 
wherein n is 4 for gluconic acid. In other polyhydroxy 
carboxylic acids which are useful aluminum sequestrants, 
the n in the above formula may vary from 2 to 6. Suit 
able hydroxy monobasic acids are sacharric, heptoglu 
conic and gluconic. 
Another type of aluminum sequestrant is that repre 

sented by the formula CH-OH (CHOH)CH2OH where 
n is 2 to 5. Members of this class include sorbitol and 
mannitol. The preferred polyhydric alcohol for use as 
a sequestrant for aluminum is sorbitol, which has the for 
mula CHOH(CHOH)4CH2OH. 
Another type of aluminum sequestrant which is effec 

tive in our cleaning composition is the ethylenedianine 
tetraacetic acid salts. The tetrasodium and trisodium 
salts are quite useful as well as the equivalent potassium 
salts. All of these sequestrants may be used in the dry 
granular cleaning compositions at a concentration of from 
0.5 to 5 parts by weight, and preferably will be at 1 part 
by weight. The aluminum sequestrants prevent the for 
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6 
mation of aluminum salts from depositing on the cleaned 
aluminum. 
Our aluminum cleaning compositions are dissolved in 

Water at concentrations of from 2 to 10 ounces per gal 
lon. Preferably the composition is used at 4 to 5 ounces 
per gallon, and higher concentrations may be used, de 
pending on the difficulty of removing the particular soil 
encountered. However, concentrations much in excess 
of 10 ounces per gallon may not dissolve all of the in 
gredients and hence are not practical. 
The temperature at which the aluminum and aluminum 

alloys are subjected to in our cleaning bath are from room 
temperature to about 180 F. Temperatures higher than 
180° F. should not be used as there is a tendency for 
etching of the aluminum to take place at these tempera 
tures. Moreover, higher temperatures accelerate the re 
version of the polyphosphates to the orthophosphates. 
Agitation in the cleaning bath is desirable but not neces 
sary. Agitation can be supplied mechanically or by the 
use of air. 
As mentioned earlier, the selection of alkalis and their 

ratios was made to obtain a composition which, in aque 
ous solution, at the useful concentrations, would give a 
pH within the range of 8 to 10. Preferably, the pH is 
about 9.2 or 9.3. Within this pH range there is only a 
little tendency for the alkali to corrode the aluminum. 
The cleaning time will vary from 30 seconds to 15 

minutes depending on the difficulty of removing the soil. 
Stamping or cutting oils are readily removed, particularly 
from 2S aluminum, and normally an immersion time of 
30 Seconds is all that is required to remove this type of 
soil. When one is attempting to remove buffing com 
pounds or heavy grease and wax coatings from aluminum, 
then an immersion time of 15 minutes may be required. 

It is a particular advantage of our compositions that 
the aluminum metal or alloys may proceed to a subse 
quent chemical treating operation with only an inter 
mediate rinsing operation. A single cold water rinse is 
all that is required before the metals may proceed to 
anodizing or brightening operations. . 
The best mode of using our novel cleaning composi 

tions will be evident from a consideration of the following 
examples: 
The lower concentration limit of alkali metal tetra 

borate was determined by testing the cleaning of alumi 
num metal parts at successively lower concentrations 
of borax in cleaner formulations. The cleaner was dis 
Solved in Water at 6 ounces per gallon and the bath 
Operated at 170 F. The aluminum parts were contami 
nated with cutting oils and buffing compound. The metal 
parts were observed for completeness of soil removal 
and for corrosion of the aluminum. 

Table I 

Soil on Aluminum Sheet 
Sodium 
Tetrabor 
ate, Parts Mineral Oil Buffing Compound Meta 
by weight Etching 
of Cleaner 

Removal Rinsing Removal Rinsing 
(in min.) (in min.) 

5 Good 20 Good-- No attack. 
i5 ---do----- 20 
10 --do----- 25 
10 ---do----- 25 

9 ---do----- 20 

7 ---do----- O 
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In the above table the sum of the sodium tetraborate 
and the tetrasodium pyrophosphate totalled 87 parts by 
weight of the dry cleaner composition. The remainder 
of the composition was as follows: Potassium dichromate, 
5 parts; condensed naphthalene sodium sulfonate (Tamol 
N), 2 parts; sodium gluconate, 1 part; alkylphenol-ethyl 
ene oxide condensation product (Tergitol NPX), 3 parts; 
dodecyl benzene sulfonic acid, 2 parts. Similar results 
are obtained when potassium tetraborate is substituted 
for sodium tetraborate. 

In a similar manner, the lower limit of alkali metal 
polyphosphate concentration was determined. In this 
particular series of tests, the cleaning composition was 

Cleaner Composition 
Parts by weight 

8 
the dry granular cleaning composition. The remaining 
components were present as given in Table I. Tetra 
potassium pyrophosphate can be substituted for the 
sodium salt in the above table with equal efficiency. 

Tetrasodium pyrophosphate was compared for 
cleaning ability with sodium tripolyphosphate and 
sodium hexametaphosphate at concentrations in water 
of 6 ounces per gallon and at 170 F. The alkalis were 
tested for cleaning ability against mineral oil and buffing 

5 

70.0 sodium tetraborate, 17.0 
tetrasodium pyrophosfhate. 

70,0sodium tetraborate, 17.0 
sodium tripolyphosphate. 

70.0 sodium tetraborate, 17.0 sodium hexametaphosphate. 

used at a concentration of 6 ounces per gallon and the 
concentration of the alkali metal polyphosphate was suc 
cessively lowered until either cleaning or rinsing was in 
adequate. The cleaning bath was operated at 170 F. 
The particular soils that were tested for removal were 
mineral oil, palm oil and buffing compound. 

to compounds. The rinsing ability in cold water and the 
corrosion or staining of the aluminum by the cleaning 
operation was also observed. These tests are summarized 
in Table III. 

Table III 

Effectiveness of Polyphosphate Cleaners 

Cleaning Ability 
Attack/Staining Rinsing (in 
oil buffed 6063 cold water) 
alu Inlinum Mineral Oil Buffing Compound 

(Kendall 50G) 

No staining, no Complete removal Complete removal Good. 
attack. in 5 Inin. in 20 min. 
No attack, no -----do--------------- CoImplete removal Do. 
staining. in 22 Inin. 

No staining, no Complete removal Crnoplete removal Very good. 
attack. in 6 min. in 20 mini 

The remaining 13 parts by weight of the composition 
given in Table III are the same as in Tables I and II. 

Various other combinations of alkaline detergents were 
formulated, as shown in Table IV, dissolved in water at 

45 6 ounces per gallon, and then observed for their cor 
rosion of aluminum metal, stability or other effects. In 

Table II 

Soil on Aluminum Sheet 
Tetrasodium 
pyrophos 

phate, Parts Mineral Oil Pan Oil Buffing Compound 
by weight 
of Cleaner 

Removal Rinsing Removal Rinsing Removal Rinsing 
(in min.) (in min.) (in min.) 

As in Table I, the sum of the tetrasodium pyrophos 
phate and sodium tetraborate was 87 parts by weight of 

general the formulations would not satisfactorily inhibit 
75 corrosion. Sometimes where satisfactory corrosion in 
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hibition was obtained, the components were incompatible, --- 
as noted by the precipitation in the solution. The pre- Cllr. gain, pH Ef Stability 
cipitation left undesirable deposits on the cleaned metal. 

Table IV 700 sodium tetraborate. Slight. 
5 25.0 sodium nitrate. 

38 TSNPX. Clas, Seption, pH Ef Stability 16 sodium gluconate. 
700 sodium tetraborate. 9.3 None Clear Solution. 

60.0 sodium tetraborate. 9.0 Moderate. 17tum pyro 
25.0 sodium bicarbonate. 10 phosphate. h 
10.0 tetrasodium pyro- 5.0 potassium dichron 
phosphate 2 famol N. 

2.0 Tergitol NPX. a 30 Tergito NPX 
2.0 DDBSAb 35E - 
1.0 sodium gluconate. -m- 16 sodium gluconate. 
60.0 Sodium tetraborate. 9.05 Moderate. 
20.9 sodium bicarbonate. 5 T. Tergitol NPX-an alkyl phenol-ethylene oxide condensate having 5.0 disodium phosphate. the formula 39Sg.NPX. 
1ösodium gluconate. R-( >-o (CECH2O). EI 
60.0 Sodium tetraborate. 8.8 Moderate. . - where R is an alkyl group having from 6 to 12 carbon atoms and where 20.0 E. bicarbonate. 20 in has a value of from 8 to 12, manufactured by Carbide & Carbon 1585 ium tripolyphos- Chemical Corporation. 
2 6 it NPX b DDBSA-90% solution of dodecylbenzenesulfonic acid, manufac 
20 SA tured by Monsanto Chemical Co. 

e Tamol N-condensed naphthalene sodium sulfonate, manufactured 1.0 Sodium gluconate. by Rohm & Haas Company. 
60. Sodium tetraborate. 9.1 Slight. Considerable 25 The minimum amount of hexavalent chromium neces 
Jastasium poly- P'P' sary to inhibit the corrosion of an alkali metal tetraborate 

SEE, isionate. alkali metal pyrophosphate cleaner system on aluminum ...USOCIllin SilC3te. 
2.0 Tergitol NPX. metal was determined by varying the pH of a cleaner 
28 E. t composition used at a concentration of 4 ounces per gal 
Lysodium gluconate. - - - 30 lon of water and then observing the effect of the solution 
388 E. tetraborate. 9.25 Slight CoSt. on buffed aluminum immersed in the aqueous cleaner 
8.559tum pyro- P'" system at 170° F. for 10 minutes. The pH of the solution 

: iyyas. was adjusted where necessary by the addition of sodium 
; SAN ra. hydroxide. Hexavalent chromium was added to the 
1.0 sodium gluconate. 35 cleaner system at the various levels indicated in Table 

V by the addition of computed amounts of potassium 
dichromate. The amount of corrosion was observed 
after a 10 minute immersion. 

Table V 

C Hexavalent Chromium Content versus pH +6 
Concentra- Attack on Aluminum at pH 
tion, gin...I liter 

8.5 9.0 9.5 9.75 10.0 10.2 0.5 

0.025-------- Slight---- Slight---- Consid- Consid- Consid- Consid- Consid 
erable. erable. erable. erable. erable 

0.05--------- None--- Trace.------- do--------- do-------- do-------- do----- D0. 
Slight.---- Slight.-----. do--------do----- Do. 

----do----- Slight-----do----- Do. 
---do--------do----- Slight--- Mild. 

do----- Slight. 
do----- Do. 

---do---- Do. 
None.---- Do. 

In Table V the chromium was added to the following 
60.0 Sodium tetraborate. 9.2 Very slight. Considerable (composition: 
80s glosodium phos-- precipitation. Percent phate. 
5.0 Sodium silicate. Sodium tetraborate --------------------------- 73.8 
38 Sg.N PX. Tetrasodium pyrophosphate -------------------- 17.9 
1.0 sodium gluconate. 60 Sodium gluconate --------------------------- 1.05 
60.0 sodium tetraborate. 8.8 Considerable. Condensed naphthalene sodium sulfonate (Tamol 
89 gosodium phos- N) -------------------------------------- 2.10 
2. Tito NPx. Alkyl phenol-ethylene oxide condensation product 
29 E. t (Tergitol NPX) --------------------------- 3.16 
...USOGium gluconate. 65 Dodecylbenzenesulfonic acid ------------------- 2.0 

60.0 Sodium tetraborate. 8.4 Slight stainin Considerable 
30.0 monosodium phos- SEE ing precipitation. Various detergents and detergent combinations were 
5 dim fluosilicate Salvair - added to a boraxtetrasodium pyrophosphate cleaner sys 
36feito NSX." interface. tem to determine the effect on removal of buffing com 
28 filiuconate pound from aluminum metal. See Table VI. The re I.Usodium gluconate. ------ 70 moval of the buffing compound was observed by im 
22:35:it:Earte, slyly sliga mersing 6063 aluminum which had been buffed with 
phosphate. ing g- bH buffing compound. The immersion was at 150 F. for 

38 TSg.NPX. changed. 10 minutes with the cleaner concentration at 4 ounces 
1.0 Sodium gluconate. 75 per gallon of water and at a pH of 9.0. The percentage 

of detergent given is the percentage of a cleaner compo 
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sition composed of 60 parts of sodium tetraborate, 20 
parts of tetrasodium pyrophosphate and 20 parts of 
sodium bicarbonate. 

12 
The remainder of the cleaner compositions used in the 

above tests was as follows: 

Table VI Percent 
5 Sodium tetraborate ---------------------------- 70 

Amount of Tetrasodium pyrophosphate --------------------- 17 
SEF d'E, Potassium dichromate -------------------------- 5 

Detergent System i.e. Nippa- Tanol N ------------------------------------ 2 
system | Sis, Tergitol NPX -------------------------------- 3 

percent O Dodecylbenzenesulfonic acid -------------------- 2 

A:RS ethylenegxide condensation having thus described our invention we claim it as fol 
product, Tergitol NPXb--------------- 2 90 lows, in which all parts given are parts by weight: 
A:Risi ethylene oxide condensation We claim: product, Tergitol NPX----------------- 4 100 15 1. A composition for cleaning aluminum and its alloys 
Alkylphenol ethylene oxide condensation in aqueous solution consisti ssentially by weight of 
product, Tergitol NPX----------------- 2 90 E. li etal b ng s 9 lly y g i li Condensed naphthalene sulfonate, Tamol an alkali metal tetraborate-35 to 92 parts, an alkali 
N"-------------------------------------- ll-------------- metal polyphosphate-5 to 35 parts, a water soluble 

Dodecylbenzenesulfonic acid.-------------- 5 95 hexavalent chromium compound selected from the group 
consisting of chromic acid, alkali metal chromates and 

Alkylphenol ethylene oxide condensati 20 vis s ER's Essex decon eSato 2 100 alkali metal dichromates-0.3 to 4 parts, and at least 
Dodecylbenzenesulfonic acid- 2 -------------- one organic detergent selected from the group consisting of 
Dodeceylbenzenesulfonic acid- 2 85 a sodium salt of a sulfonated condensation product of 
Cydensed naphthalene sulfonate li-------------- naphthalene and formaldehyde, 

- - - - - - - - - - - - - - - - - - - - - - - - 25 an alkyl aryl sulfonic acid and its alkali metal salts in 

Cydensed naphthalene sulfonate, Tamol 5 85 which the alkyl group is Ca to C14, the aryl group 
sod lf is benzene and naphthalene, and 

Lauryl Sodium sulfate, Duponol WA d--- 5 90 Alibilitial Sinehsation an alkyl phenol-ethylene oxide condensate having the 
product, Tergitol NPX----------------- 3 -------------- formula 

Alkylphenol ethylene oxide condensation 30 
p53 is ERS Reid - - - - - - - - - - - - - - : 100 0(80yl)eflzeile:Stlioilic acci...----...----- 3 ----------...-- - cedensed naphthalene sulfonate, Tamol R {D-o (CH2CH2O).H. 
N--------------------------------------- -------------- 

Lauryl Sodium sulfate, Duponol WA.------ 50 here R i lkyl having f 6 to 12 a 35 where R 1s an alkyl group having from b to Cat 
Laurylsodium sulfate, Duponol WA.------ 5 70 bon atoms and where n has a value of from 8 to 
Neutral sodium salt of tall oil acid, Dresi- 1-0.5 to 5 parts. 
nate TX ------------------------------- 5 10 w o 2. The composition of claim 1 together with 0.5 to 5 

Neutral sodium salt of tall oil acid, Dresi- parts of an aluminum sequestrant selected from the group 
nate TX-------------------------------- 20 75 40 consisting of 

Sodium salt of a sulfated primary amine a polyhydroxy carboxylic acid having the formula 
condensed with ethylene oxide, Triton a 
QS-15 ------------- yene oxide... 1. 50 CHOH(CHOH)COOH where n is 2 to 5 and its 

Sodium salt of a sulfated primary amine alkalimetal salts, a polyhydric alcohol of the formula 
grised with ethylene oxide, Triton 5 60 CHOH(CHOH)CHOH where n is 2 to 5, and 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 45 ethylenediamine tetraacetic acid and its alkali metal 

Alkanolamine condensate Emcol 5130 g--- 50 salts. 

Alkanolamine condensate, Emcol 5130----- 5 55 3. A composition for cleaning aluminum and its alloys 
Manufactured by J. J. Siefer C in aqueous solution consisting essentially by weight of an 

a Macture . J. Sleier Company. b SE Sgt. E. Chemical Corp. 50 alkali metal tetraborate-35 to 92 parts, an alkali metal 
O Manufactured by Rohm aaS Company. - d Manufactured by E. I. du Pont de Nemours & Co. polyphosphate 5 to 35 parts, a water soluble hexavalent 
Matisfied y Ell ES Company. chromium compound selected from the group consisting 
18tnufacture 0. HaaS Company. o Mayfishi AEoration. G SRO1C acility metal gig and i 
The effectiveness of various sequestering agents was Aar. AE,m t East of e 

determined by observing the redeposition of soil and/or to g dit E. f E. d p E. f 
staining of aluminum 6063 immersed at 170 F. with vari- a sodium salt of a sulfonated condensation product o 
ous cleaner compositions at 6 ounces per gallon of water naphthalene and formaldehyde, 
concentration. The sequestrant was used at 1% concen- an alkyl aryl sulfonic acid in which the alkyl group is 
tration and the soils involved were Kendall 50G mineral . Cato C14 and the aryl group is benzene and naph 
oil and Nu-Spra-Glu buffing compound. 60 thalene, and their alkali metal salts, and 

Table VII 

Cleaning Ability - - 
Sequestrant, percent by Attacklstaining on buffed Rinsing 

weight 6063 aluminum - in cold 
Mineral Oil Nu-Spra-Glu a Water 

(Kendall 50G) Buffing Compound 

Sodium gluconate, 1.0---. No redeposition of soil. Complete removal Complete removal G00 d 
No staining. No in 15 min. in 20 min. 
attack. 

Sorbitol, 1.0-------------------do--------------------------do--------------------do--------------- Do. 
Ethylenedianline tetra- ----- do-------------------------- do--------------------do--------------- D0. 
acetic acid tetrasodium 
salt, 1.0. 

a Manufactured by J. J. Siefer Company. 
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an alkyl phenol-ethylene oxide condensate having the 
formula 

where R is an alkyl group having from 6 to 12 carbon 
atoms and where n has a value of from 8 to 12, and 

0.5 to 5 parts of an aluminum sequestrant selected from 
the group consisting of 

a polyhydroxy carboxylic acid having the formula 
CHOH (CHOH)COOH where n is 2 to 5, and its 
alkali metal salts, 

a polyhydric alcohol of the formula 
CHOH(CHOH)CH3OH 

where n is 2 to 5, and 
ethylenediamine tetraacetic acid and its alkali metal 

salts. 
4. A composition for cleaning aluminum and its alloys 

in aqueous solution consisting essentially by weight of so 
dium tetraborate-35 to 92 parts, tetrasodium pyrophos 
phate-5 to 35 parts, a water soluble hexavalent chromium 
compound selected from the group consisting of chromic 
acid, alkali metal chromates and alkali metal dichro 
mates-0.3 to 4 parts, at least one organic detergent se 
lected from the group consisting of 

a sodium salt of a sulfonated condensation product of 
naphthalene and formaldehyde, 

an alkyl aryl sulfonic acid in which the alkyl group is 
C to C14 and the aryl group is benzene and naph 
thalene and its alkali metal salts, and 

an alkyl phenol-ethylene oxide condensate having the 
formula 

R-(D-0 (CH2CH2O).H. 
where R is an alkyl group having from 6 to 12 carbon 
atoms and where n has a value of from 8 to 12-0.5 
to 5 parts, and 

an aluminum sequestrant selected from the group consist 
ing of 
a polyhydroxy carboxylic acid having the formula 
CHOH (CHOH)COOH where n is 2 to 5, and its 
alkali metal salts, 

a polyhydric alcohol of the formula 
CHOH(CHOH)CHOH 

where n is 2 to 5, and 
ethylenediamine tetraacetic acid and its alkali metal 

salts-0.5 to 5 parts. 
5. A composition for cleaning aluminum and its alloys 

in aqueous solution consisting essentially by weight of so 
dium tetraborate-35 to 92 parts, tetrasodium pyrophos 
phate-5 to 35 parts, a water soluble hexavalent chro 
mium compound selected from the group consisting of 
chromic acid, alkali metal chromates and alkali metal 
dichromates-0.3 to 4 parts, together with 0.5 to 5 parts 
each of the organic detergents selected from the group 
consisting of 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

4. 
a Sodium Salt of a sulfonated condensation product of 

naphthalene and formaldehyde, 
an alkyl aryl Sulfonic acid in which the alkyl group is 

Ca to C14 and the aryl group is benzene and naph 
thalene, and its alkali metal salts, and 

an alkyl phenol-ethylene oxide condensate having the 
formula 

R-(D-o (CH2CH2O).H. 
where R is an alkyl group having from 6 to 12 carbon 
atoms and where n has a value of from 8 to 12, and 

0.5 to 5 parts of an aluminum sequestrant selected from 
the group consisting of 

a polyhydroxy carboxylic acid having the formula 
CHOH (CHOH)COOH where n is 2 to 5, and its 
alkali metal salts, 

a polyhydric alcohol of the formula 
CHOHCCHOH)CHOH 

where n is 2 to 5, and 
ethylenediamine tetraacetic acid and its alkali metal 

salts. 
6. A composition for cleaning aluminum and its alloys 

in aqueous solution consisting essentially by weight of 
Parts 

Sodium tetraborate -------------------------- 70 
tetrasodium pyrophosphate ------------------- 17 
potassium dichromate ------------------------ 5 
Sodium gluconate --------------------------- 1. 
a sodium salt of a sulfonated condensation product 

of naphthalene and formaldehyde ------------ 2 
dodecylbenzenesulfonic acid ------------------- 2 
an alkyl phenol-ethylene oxide condensate having 

the formula 

R-(-)-oCHCH-0),ti 
where R is an alkyl group having from 6 to 12 
carbon atoms and where in has a value of from 
8 to 12 ---------------------------------- 3 
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