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[57] ABSTRACT 

The present invention relates to a cleaning composition 
having utility in cleaning aircraft exterior surfaces. The 
cleaning composition comprises from about 15% to about 
40% of a mixture of linear alcohol ethoxylates having a HLB 
in the range of about 5.0 to about 15.0, from about 5% to 
about 25% capric diethanolamide, and the balance water. 
The mixture of linear alcohol ethoxylates comprises from 
about 5% to about 15% of a first linear alcohol ethoxylate 
having a HLB in the range of about 5.0 to 9.5 and from about 
10% to about 25% of a second linear alcohol ethoxylate 
having a HLB in the range of about 10 to 15. The cleaning 
composition also includes from about 0.1% to about 5% of 
capryloamphopropionate, from about 0.1% to about 5.0% 
benzotriazole, from about 0.1% to about 5.0% of an inhibitor 
for reducing corrosion of magnesium parts, and from about 
0.1% to about 5.0% of an inhibitor for reducing corrosion of 
cadmium plated steel parts. 

16 Claims, No Drawings 
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NON-SOLVENT, GENERAL USE EXTERIOR It is also an object of the present invention to provide a 
AIRCRAFT CLEANER cleaning composition as above which has improved cleaning 

STATEMENT OF GOVERNMENT INTEREST ab^'             L      u.                                    .    ,         ., 
° It is still another object of the present invention to provide 

The invention described herein may be manufactured and 5   a de^g composition as above which promotes worker 
used by or for the Government of the United States of safety and cohort 
America for governmental purposes without the payment of ^                           ^ ^^     ^ ^^    com 

any royalties thereon or therefor. ^^ rf me present invention 

BACKGROUND OF THE INVENTION in accordance with the present invention, cleaning com- 
(1) Field of the Invention positions suitable for cleaning exterior surfaces of an aircraft 
The present invention relates to a solvent-free, biodegrad- comprise from about 15% to about 40% of a mixture of 

able cleaning composition having particular utility in the linear alcohol ethoxylates having a hydrophilic-lipophilic 
cleaning of painted and unpainted exterior aircraft surfaces balance (HLB) in the range of about 8.5 to about 12.5. from 
and to a method for applying the cleaning composition to the 15 about 5% to about 25% capric diethanolamide, and the 
exterior aircraft surfaces. balance water. The mixture of linear alcohol ethoxylates 

(2) Description of the Prior Art comprises from about 5% to about 15% of a first linear 
There are many different types of cleaning compositions alcohol ethoxylate having a HLB in tiie range of about 5.0 

known in the 1 U.S. Pathos. 3.234,138 to Carroll, to 10.5 and from about 10% to about 25% of a second hnear 
3,240,715 to Foley, and 5.534,181 to Henkel et al. illustrate 20 «^ ^xvlate ha™? a ^ * *e ™f of ab°u' "* 
some of these compositions. The Carroll patent illustrates a 15. The cleaning composiüon also includes from about 0. % 
detergent composWon for cleaning hard surfaces. The deter- to about 5% of capry oamphopropionate from abou 0.1% 
gent composition includes an inorganic phosphate toabout5.0%benzotnaZole,fromaboutai%toabout5.0% 
Lmponentanethanolamidenonionicdetergentcomponent. of a phosphate ester and tnazole inlubitor for reducing 
a tow molecular weight soap component and water. The 25 ™™ of magnesium parts anI from about 0^1% t.about 
Foley patent relates to a liquM detergent composition com- 5.0% of a carboxylic acid derivative inhibitor for reducing 
prising a mixture of diethanolamides of higher fatty acids of corrosion °f ^^ Plated steel P31*5- 
10-22 carbons containing hydroxy substituents, and at least As used herein, the percentages of the constituents, unless 
1% by weight based on the diethanolamides of dicarboxylic otherwise noted , are weight percentages. 
aliphatic acids of about 6-13 carbons and diethanolamide 30     Other details of the cleaning composition of the present 
salts of higher monocarboxylic acids of 10-22 carbons invention, as well as other objects and advantages attendant 
containing hydroxy substituents. The Henkel et al. patent thereto, are set forth in the following detailed description. 
relates to a cleaning composition containing from about 
0.4% to about 5.0% of an alkali metal salt, from about 0.3% DETAILED DESCRIPTION OF THE 
to about 4.0% of a nonionic fatty acid amide, from about 35                    PREFERRED EMBODIMENT(S) 
0 3% to about 4% of an iso-fa^ acid, from about 2% to ^            ^^ rela(es to 

about 7% of a buüder, from about 1% to about 15% of a ^   ^^ suitable
F

for use ^ cleaning ^^ 
glycol ether, from about 1% to about 15% of a nonionic f     ^        c            composition is also made 
surfactant, and from about 50% to about 95% water. from constituents which ^ ^ which is environ- 

Existing products used to clean the exterior of Navy 40 mentally sound ^ biodegradable. 
aircraft are formulated with a solvent content of 10 to 15% ' 
"d include other constituents that are cause for environ- . The cleaning composition of the present^ invention takes 
mental concern. Propylene class glycol ether coupling sol- «*> accoun< several considerations. First, 1 takes into con- 
vents included in existing product to improve cleaning «deration the need to ehminate any solvent couphng agen 
performance and mermal Loüity are volatile organic com- 45 ^ the formulation Second it takes into account tii* 
Sunds (VOCs). Furthermore, glycol ether solvents typi- surface active agents (surfactants) mu t be selected so as to 

Suy have low permissible exposure limits (PELS) on the ™™w clea™g **T??Z      ♦     "T?    ^ 
.'   ,,„«             _••. *-•    K        it      u   uuv,„,„,^o maintaining stability. Third, it takes into account the need to order of 100 ppm contnbutmg to workplace health hazards^ ^ *         \ ^^ ^^  Conosion .g , 
A vapor phase corrosion inhibitor, morphohne, mcluded ^^ ^ ^ ^                  haßh         ^ 

in existing products to protect partially filled steel drums 50 enviroiiment rf N      ^^ E]UXS^e daimge t0 struc. 
from corrosion at the liquid-vapor interface is also a VOC ^                         ^ ^ terms of actual loss 

and listed as a hazardous air pollutant (HAP) by the 1990 ^^          nents „fposonnd safety. 
Clean Air Act 

Finally, a typical surfactant component of the existing u ^ ^ol .^^ ^"^ «»ve been fou»d t0 

cleanersycontaks a phenoxyl groupin the chemical struc- 55 be effective cleaning agents 0»ithe types of sou encountered 
tore. During biodegradation Ais is thought to produce $ Naval aircraft However, they have some defiaenc.es 
T     1                  I\   ■  .„ u„^„^-o .,.f«i Z. A» K.v^^m-a For example, without the inclusion of a solvent in the phenol, a compound toxic to bacteria vital to the biodegra- ,       ,  7 '           ,   .   „   ...    .    ..         ,   .   .,     , 
*,  .    '        ^ _, .                ,».       », „ii..*,„„ „„A formulation these surfactants did not achieve a desired level dation process. This may result in waterway pollution and ™"u "■. 

j-ü=   n. •         .  _ „♦™„f „^,»»,^„c of cleaning effectiveness. In addition, the foamabihty of cause difficulty in waste treatment operations. 6                .                                             '. 
60 these components was inadequate. Foaming of the cleaning 

SUMMARY OF THE INVENTION compound becomes important during the application 
Accordingly, it is an object of the present invention to process, where the cleaning composition is expected to cling 

provide a cleaning composition suitable for cleaning exterior to vertical aircraft surfaces when applied with a portable 
aircraft surfaces. foam generating unit 

It is a further object of the present invention to provide a 65     The addition of capric diethanolamide surfactant to the 
cleaning composition as above which does not give rise to cleaning composition of the present invention circumvented 
environmental concerns. the shortcomings of the linear alcohol ethoxylates, improv- 
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ing both the cleaning performance and the foamability of the 12.5,    15%    capric    diethanolamide,    1.0% 
cleaning composition. A drawback of this surfactant how- capryloamphopropionate, 0.7% benzotriazole, 0.7% San- 
ever is an increased deleterious effect on magnesium alloys docorin 8132, 0.7% Hostacor 2098. and the balance water. 
and an increase in the pH of the formula. Cleaner pH must Cleaning compositions in accordance with the present 
be kept low to avoid damage to aluminum alloys and 5  invention are characterized by a pH of 10 or less. Preferably, 
polyimid-insulated wiring. the pH is in the range of about 7.0 to about 10.0. Most 

In the cleaning compositions of the present invention, a preferably, the pH is in the range of about 8.5 to about 9.0. 
mixture of two linear alcohol ethoxylates having a HLB in The cleaning compositions of the present invention may 
the range of about 5 to 15 are used in the formulation. The be used as follows. 
linear alcohol ethoxylates are selected so that they are stable 10      ^ Concentration: Light Soil—Mix 1 part cleaning com- 
from a temperature standpoint, yet effective to clean the soils position in 14 parts water; Moderate Soil—Mix 1 part 
normally encountered on aircraft exterior surfaces. The cleaning composition in 9 parts water; Heavy Soil —Mix 1 
mixture of the ethoxylates may comprise a first linear p^ cleaning composition in 4 parts water, 
alcohol ethoxylate having a HLB in the range of about 5.0 2) Apply with foam generator, spray-applicator, sponge, 
to 10.5, preferably from about 8.5 to 10.5 and a second linear « bn]sh of doth Scn|b men ^^ with fresh water 

alcohol ethoxykte having a HLB in the range of about 11 to compositions of the present invention offer 
15,preferablyfromaboutntol2.5fcThetotlmearalcoho of advantages. First, they demonstrate an 
ethoxylate ispresent m an amount from about 5% to> about ^ d                     over e           deanin        ^ 
15%, preferably from about7.5% to about 9.5% The second ^ormi    {0 MTLC-85570B. Second, they do not contain 
linear alcohol ethoxylate is present in an amount from abou «                        . e <1Q ^ ^    ^^ to 

n9Lt°^bOUt ?5%; Ffy? frT Tf 2\ T fT ^ other requirements of MIL-C-85570B. 19.4%. The ratio of the first linear alcohol ethoxylate to the 4. 
second linear alcohol ethoxylate should be such that the T The cleaning compositions of the present inven^n also 
cleaning effectiveness of the cleaning composition is ehmmate glycol ether coupling solvents through opümm- 
maximized. while the high temperature thermal stability of 25 turn of a surfactant blend This eliminates the use of a VOC 
the final formulation is maintained. Preferably, the ratio of and improves worker safety and comfort, 
the first linear alcohol ethoxylate to the second linear alcohol The cleaning compositions of the present invention also 
ethoxylate is in the range of about 1:1.67 to about 1:2. do not use a surfactant containing a phenoxy group. This 

_    .   .. .      .    ...           ,.   tU    ,     . m^ improves the biodegradability of the cleaning compositions. Capric diethanolamide is present in the cleaning compo- ""*"                             ..        -„               .      ...      , 
sitions of the present invention in order to improve the 30     The cleaning compositions of me present invention also 
cleaning performance and the foaming ability of the formu- replace morpholine vapor-phase corrosion inhibitor, a VOC, 
lation. The capric diethanolamide is present in an amount with capryloamphopropionate, an amphotenc surfactant, to 
from about 5.0% to about 25%, preferably from about 14% protect partially filled steel drums. Corrosion protection is 
to about 16% thought to be obtained through the ability of this surfactant 

The cleaning compositions also contains inhibitors for 35 t0/**>* °nt° *«* P08^1* "* »^^ char8ed sites 

reducing corrosion on aluminum, magnesium and cadmium ul Ulc Blttl aiUi     •                                             . 
plated steel. The inhibitors are present in an amount from The cleaning compositions of the present invention have 
about 03% to about 15%, preferably from about 0.3% to been found to achieve a 50% increase in product efficiency, 
about 3.0%. In a preferred embodiment of the present „ The cleaning composition, when diluted 1:14 with water, 
invention, the cleaning composition contains from about W obtains a higher level of cleaning performance than the 
0.1% to about 5.0%, preferably from about 0.1% to about existing formulation diluted 1:9 with water. This results in a 
1.0% benzotriazole to protect against the corrosion of alu- substantial reduction of packaging and shipping costs, 
minum components, from about 0.1% to about 5.0%, pref- It is apparent that there has been provided in accordance 
erably from about 0.1% to about 1.0%, of a phosphate ester 45 with the present invention a non-solvent general use aircraft 
and triazole inhibitor which prevents corrosion of magne- exterior cleaner which fully satisfies the objects, means and 
sium components, such as an inhibitor sold by Sandoz under advantages set forth hereinbefore. While the invention has 
the tradename SANDOCRIN 8160, and from about 0.1% to been described in combination with specific embodiments 
about 5.0%, preferably from about 0.1% to about 1.0%, of thereof, it is evident that many alternatives, modifications, 
a carboxylic acid derivative inhibitor for preventing the 5Q and variations will be apparent to those skilled in the art in 
corrosion of cadmium plated steel, such as the inhibitor sold light of the foregoing description. Accordingly, it is intended 
by Hoechst Celanese under the tradename HOSTACOR to embrace all such alternatives, modifications, and varia- 
2098. tions as fall within the spirit and broad scope of the 

Capryloamphopropionate, an amphoteric surfactant, may appended claims, 
be added to the cleaning composition to eliminate the need 55     What is claimed is: 
for a vapor-phase corrosion inhibitor to protect steel. When 1- A cleaning composition comprising: 
added to the cleaning composition of the present invention, from about 15% to about 40% of a mixture of linear 
capryloamphopropionate may be present in an amount from alcohol ethoxylates having a HLB in the range of about 
about 0.1% to about 5.0%, preferably from about 0.5% to 5.0 to about 15.0; 
about 1.5%. 60     from about 14% to about 25% capric diethanolamide; 

The balance of the cleaning composition formulation is from about 0.1% to about 5% of an amphoteric sur- 
water which may be present in an amount from about 40% factant; from about 0.3% to about 15% of corrosion 
to about 70%. inhibitors for reducing corrosion on aluminum, 

A cleaning composition which has been found to be useful magnesium, and cadmium plated steel; and 
in cleaning aircraft surfaces is one having the following 65     the balance water. 
formulation: 8.5% linear alcohol ethoxylate having a HLB 2. The cleaning composition of claim 1 wherein said 
of 8.5, 18.4% linear alcohol ethoxylate having a HLB of      mixture of linear alcohol ethoxylates comprises a first linear 
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alcohol ethoxylate having a HUB in the range of about 5.0 
to 10.5 and a second linear alcohol ethoxylate having a HLB 
in the range of about 11 to 15. 

3. The cleaning composition of claim 1 wherein said first 
linear alcohol ethoxylate has a HLB in the range of about 8.5   5 
to 10.5 and the second linear alcohol ethoxylate has a HLB 
in the range of about 11 to 12.5. 

4. The cleaning composition of claim 2 wherein the ratio 
of said first linear alcohol ethoxylate to the second linear 
alcohol ethoxylate is in the range of from about 1:1.67 to 10 
about 1:2. 

5. The cleaning composition of claim 2 wherein said first 
linear alcohol ethoxylate is present in an amount from about 
5% to about 15% and the second linear alcohol ethoxylate is 
present in an amount from about 10% to about 25%. 

6. The cleaning composition of claim 2 wherein said first 
linear alcohol ethoxylate is present in an amount from about 
7.5% to about 9.5% and said second linear alcohol ethoxy- 
late is present in an amount from about 17% to about 19.5%. 

7. The cleaning composition of claim 1 wherein said 
capric diethanolamide is present in an amount from about 
14% to about 16%. 

8. The cleaning composition of claim 7 wherein said 
amphoteric surfactant is capryloamphopropionate, 

15 

20 

13. The cleaning composition of claim 1 wherein the pH 
of said cleaning composition is in the range of from about 
7.0 to about 10. 

14. The cleaning composition of claim 1 wherein the pH 
of the cleaning composition is in the range of from about 8.5 
to about 9.0. 

15. A composition for cleaning exterior aircraft surfaces, 
said composition comprising: 

from about 5% to about 15% of a linear alcohol ethoxylate 
having a HLB in the range of about 5.0 to 10.5; 

from about 10% to about 25% of a linear alcohol ethoxy- 
late having a HLB in the range of about 11 to 15; 

from about 14% to about 25% capric diethanolamide; 
from about 0.1% to about 5.0% capryloamphopropionate; 

from about 0.1% to about 5.0% benzotriazole; 

from about 0.1% to about 5.0% of an inhibitor for 
reducing corrosion on magnesium parts; 

from about 0.1% to about 5.0% of an inhibitor for 
reducing corrosion on cadmium plated steel parts; and 

the balance water. 
16. A composition for cleaning exterior surfaces on 

9. The cleaning composition of claim 8 wherein said 25 aircraft, said composition comprising: 
capryloamphopropionate is present in an amount from about 
0.5% to about 1.5%. 

10. The cleaning composition of claim 1 comprising from 
about 0.1% to about 5.0% benzotriazole for reducing cor- 
rosion of aluminum aircraft components, from about 0.1 % to 30 
about 5.0% of a phosphate ester and triazole inhibitor for 
reducing corrosion of magnesium aircraft components, and 
from about 0.1% to about 5.0% of a carboxylic acid deriva- 
tive inhibitor for reducing corrosion of cadmium plated steel 
aircraft parts. 35 

11. The cleaning composition of claim 10 wherein said 
benzotriazole is present in an amount from about 0.1% to 
about 1.0%, said phosphate ester and triazole inhibitor is 
present in an amount from about 0.1% to about 1.0%, and 
said carboxylic acid derivative inhibitor is present in an 40 
amount from about 0.1% to about 1.0%. 

12. The cleaning composition of claim 1 wherein the pH 
of said cleaning composition is less than 10. 

from about 7.5% to about 9.5% of a linear alcohol 
ethoxylate having a HLB in the range of about 8.5 to 
10.5; 

from about 17% to about 19.5% of a linear alcohol 
ethoxylate having a HLB in the range of about 11 to 
12.5; 

from about 14% to about 16% capric diethanolamide; 
from about 0.5% to about 1.5% capryloamphopropionate; 

from about 0.1% to about 1.0% benzotriazole; 
from about 0.1% to about 1.0% of an inhibitor for 

reducing corrosion of magnesium parts; 
from about 0.1% to about 1.0% of an inhibitor for 

reducing corrosion of cadmium plated steel parts; and 
the balance water. 


