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|- AQUEOUS 15231 CANT AND SURFACE CONDI TI ONER FOR FORMED |
BACKGROUND OF THE | NVENTION Field of the Invention This liFORMALDOCIEMENTS
to processes and conpositions which acconplish at | east T@M ’r@§§‘§e :
preferably all, of the follow ng related objectives whe ) t r'Yyreg
nmetal surfaces, nore particularly to the surfaces of cleaned alum num
and/or tin plated cans: (i) reducing the coefficient of static friction of
the treated surfaces after drying of such surfaces, wthout adversely
affecting the adhesion of paints or lacquers applied thereto; (ii)
pronoting the drainage of water fromtrg&% ﬁg.on 2 surfaces, w thout causing
"wat er - breaks", i.e., pronoting draina esults in a thin, continuous
filmof water on the cans, instead of distinct water droplets separat-

AQUEOUS LUBRICANT AND SURFACE CONDITIONER FOR
FORMED METAL SURFACES

BACKGROUND OF THE INVENTION
Field of the Invention
This invention relates to processes and compositions which accomplish at
least one, and most preferably all, of the following related objectives when applied
5 to formed metal surfaces, more particularly to the surfaces of cleaned aluminum
and/or tin piated cans: (i) reducing the coefficient of static friction of the treated
surfaces after drying of such surfaces, without adversely affecting the adhesion of

paints or lacquers applied thereto; (ii) promoting the drainage of water from treated
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ed by thd ¥S& ively dry areas called "water-breaks" between the water

droplets; and (iii) lowering the dryoff oven tenperature required for

drying said surfaces after they have been rinsed with water. Discussion of

Rel ated Art- The foll owi ng di scussion and the description of the invention

will be set f efirfdcep withoutl cauding " elateribraaks'c des, promoting sirainage dmentsulthdn a

| ar gest vol une area of applica- tion of the invention. Ho it is to be
1

_ wever, it
under st ood t h#hin, ¢antinueysclilahof walsr on theceans, ingtegd pb distinglwatghdroplsds sePaRE

di scussi on an AN IR In i ap%% I i Pdat ed
steel cans angdtbgqggﬁglﬁﬁfﬁ%ggngg%%ﬁﬁgdwg%ﬁr acegﬁftfclﬁ %ﬁ??ﬁégﬁff’% t he
above stated Kifi) éowlethgothe dopgBoveh tbiperativerdquired for dryinpt sabdurfacesfenr eistyi ng.
Al um num cans are,_commonly used as containers for a wide variety of prod-

ucts. After tHaYe DefliiRsgeiWieWalthe al umi num cans are typically washed with

acidic cl eaneﬁs&gsiggg?ﬁla%dumtnum fines and ot her contam nants therefrom

Recently, en- derations and the possibility that residues
remai ni ng on the cae fHiibwingidisgussiondind the destripgon ofitit inméntionneidl tehset fdrthy or
of beverages pa,ckaqgg in the cans has led to an _interest .in alkal

Il ne .,
cleaning to r RFAILMARMHEE G BHHIEsRTPTERaAL the laggral, wplume jazeq Pfe%ﬂm’é?ﬂ of
al um num cans gwh tf 1 ek, HaowdVer, At isA6'vd undEls&Yd that, with the obviously neces-

10 sary modifications, both the discussion and the description of the invention apply al-
so to tin plated steel cans and to other types of formed metal surfaces for which any
of the above stated intended purposes of the invention is practically interesting.

Aluminum cans are commonly used as containers for a wide variety of prod-
ucts. After their manufacture, the aluminum cans are typically washed with acidic

15 cleaners to remove aluminum fines and other contaminants therefrom. Recently, en-
vironmental considerations and the possibility that residues remaining on the cans
following acidic cleaning could influence the flavor of beverages packaged in the
cans has led to an interest in alkaline cleaning to remove such fines and contami-
nants. However, the treatment of aluminum cans with either alkaline o1 acidic clean-

20 ers generally results in differential rates of metal surface etch on the outside versus
on the inside of the cans. For example, optimum conditions required to attain an
aluminum fine-free surface on the inside of the cans usually leads to can mobility
problems on conveyors because of the increased roughness on the outside can sur-
face.

25 Aluminum cans that lack a low coefficient of static friction (hereinafter often
abbreviated as "COF") on the outside surface usually do not move past each other
and through the trackwork of a can plant smoothly. Clearing the jams resulting from
failures of smooth flow is inconvenient to the persons operating the plant and costly
because of lost production. The COF of the internal surface is also important when

30 the cans are processed through most conventional can decorators. The operation of
these machines requires cans to slide onto a rotating mandrel which is then used to

transfer the can past rotating cylinders which transfer decorative inks to the exterior
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er:s geneﬁaﬁ’y‘qesults in differential rates of netal surface etch on the
out side versus on the inside of the cans. For exanple, optinmmconditions
required to attain an alum numfine-free surface on the inside of the cans
usually leads to can nobility problems on conveyors because of the
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failures of snooth flowis inconvenient to the persons operating the plant

and costly bedefere aofl afigs thepmisdiorded one aTheenml)oiOS@ lag 2 eanseqrghces of thecmed s
al so mportant when EB‘ cans are lgrocess th ough m)st conye nt i

decorat orSs. THBRISS PLIE A anfl SORVEYORYS S rggﬁrsmpg aY§ g“@og‘ﬁtlg a
rotating mandregdasipie Bohlﬁemrbrli@@ﬂstaglfné%gééﬂavtehﬁcﬁﬁ‘&dﬂﬁﬁh%rréﬁeﬁi YéHds to

cylinders which transfer decorative inks to the exterior
levels of about 1200 to 1500 cans per minute that are now common. Thus, a need
has arisen in the can manufacturing industry, particularly with aluminum cans, to
modify the COF on the outside and inside surfaces of the cans to improve their mo-
10 bility.

An important consideration in modifying the surface properties of cans is the
concern that such modification may interfere with or adversely affect the ability of
the can to be printed when passed to a printing or labeling station. For example,
after cleaning the cans, labels may be printed on their outside surface, and lacquers

15 may be sprayed on their inside surface. In such a case, the adhesion of the paints
and lacquers is of major concern. It is therefore an object of this invention to im-
prove mobility without adversely affecting adhesion of paints, decorating inks, lac-
quers, or the like. '

In addition, the current trend in the can manufacturing industry is directed to-

20 ward using thinner gauges of aluminum metal stock. The down-gauging of alumi-
num can metal stock has caused a production problem in that, after washing, the
cans require a lower drying oven temperature in order to pass the column strength
pressure quality control test. However, lowering the drying oven temperature result-
ed in the cans not being dry enough when they reached the printing station, and

25 caused label ink smears and a higher rate of can rejects.

One means of lowering the drying oven temperature would be to reduce the
amount of water remaining on the surface of the cans after water rinsing. Thus, it is
advantageous to promote the drainage of rinse water from the treated can surfaces.
However, in doing so, it is generally important to prevent the formation of surfaces

30 with water-breaks as noted above. Such water-breaks give rise to at least a percep-
tion, and increase the possibility in reality, of non-uniformity in practically important

properties among various areas of the surfaces treated.
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surface éflﬂ%eccans. A can that does not slide easily on or off the mandrel
can not be decorated properly and results in a production fault called a
"printer trip”". In ad- dition to the msloaded can that directly causes
such a printer trip, three to four before and after,  the aded one
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l Table 1 I

STAGE ACTION ON SURFACE DURING STAGE
NUMBER

' 1 Aqueous Acid Prec'leaning.

15 “ 2 Aqueous Acid and Surfactant Cieaning
lL 3 Tap Water Rinse
| 4 Mild Acid Postcleaning, Conversion
Coating, or Tap Water Rinse
?L 5 Tap Water Rinse
6 Deionized ("DI") Water Rinse
It is currently possible to produce a can which is satisfactorily mobile and to
which subsequently applied inks and/or lacquers have adequate adhesion by using
suitable surfactants either in Stage 4 or Stage 6 as noted above. Preferred treatments
for use in Stage 6 are described in U. S. Patents 4,944,889 and 4,859,351, and some
25 of them are commercially available from the Parker+Amchem Division of Henkel
Corporation (hereinafter often abbreviated as "P+A") under the name "Mobility
Enhancer™ 40" (herein often abbreviated "ME-40™").
However, many manufacturers have been found to be reluctant to use chemi-
cals such as ME-40™ in Stage 6. In some cases, this reluctance is due to the prés—
30 ence of a carbon filter for the DI water (normal Stage 6) system, a filter that can be-

come inadequately effective as a result of adsorption of lubricant and surface condi-
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However, the reduction in coefficient of friction provided by prior art treat-
10 ments in either Stage 4 or Stage 6 can be substantially reduced, often to an unaccept-
able level, if the treated cans are subjected to extraordinary heating after completion
of the six process stages described above. Such extraordinary heating of the cans in
the drying oven occurs whenever a high speed production line is stalled for even a
few minutes, an event that is by no means rare in practice. In practical terms, the
15 higher COF measurements correlate with the loss of mobility, thereby defeating the
purpose of introducing mobility enhancing surfactants into can washing formulations.
Accordingly, it is an object of this invention to provide means of improving the mo-
bility of aluminum cans and/or one of the other objects stated above that are superior
to means taught in the prior art, particularly with respect to stability of the beneficial
20 effects to heating well beyond the minimum extent necessary for drying the treated

surfaces.

Also, some beverages packaged in aluminum cans are pasteurized, and unless
the temperature and the composition(s) of the aqueous solution(s) with which cans
are contacted during pasteurization are very carefully controlled, staining of the

25 dome of the can often occurs during pasteurization. It is a further object of this in-
vention to provide compositions and methods suitable for use in reducing coefficient
of friction that will also resist such dome staining during pasteurization.

DESCRIPTION OF THE INVENTION

Other than in the operating examples, or where otherwise indicated, all num-

30 bers expressing quantities of ingredients or reaction conditions used herein are to be
understood as modified in all instances by the term "about” in describing the broad-

est scope of the invention. Practice within the numerical limits given, however, is
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4*Thus, At134Gesirable to provide a means of inproving the nobility of
alum n- um cans through single filers and printers to increase production,
reduce line, jam. mngs, mnimze dow tine, reduce can spoilage, inprove or
at |l east not adversely affect ink | aydown, and enable | owering the drying
oven tenper at lgcmemﬂymsﬁdrmﬂ cans. In the nost widely used current commerci al
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group used alone. Furthermore, the specification of chemical materials in jonic form
should be understood as implying the presence of some counterions as necessary for
electrical neutrality of the total composition. In general, such counterions should
first be selected to the extent possible from the ionic materials specified as part of
10 the invention; any remaining counterions needed may generally be selected freely, ex-
cept for avoiding any counterions that are detrimental to the objects of the invention.
Summary of the Invention
In accordance with this invention, it has been found that a lubricant and sur-
face conditioner applied to aluminum cans after washing enhances their mobility and,
15 in a preferred embodiment, improves their water film drainage and evaporation char-
acteristics as to enable lowering the temperature of a drying oven by irom about 25°
to about 38° C without having any adverse effect on the label printing process. The
lubricant and surface conditioner reduces the coefficient of static friction on the out-
side surface of the cans, enabling a substantial increase in production line speeds,
20 and in addition, provides a noticeable improvement in the rate of water film drainage
and evaporation resulting in savings due to lower energy demands while meeting
quality control requirements.
Various embodiments of the invention include a concentrated lubricant and
surface conditioner forming composition as described above; a solution of such a
25 composition in water, optionally with additional acid or base to adjust the pH value,
suitable as the complete composition for contacting a metal surface, in Stage 4
and/or Stage 6 of a six stage cleaning and rinsing process as described above; and
processes including contacting a metal surface, particularly an aluminum surface,
with an aqueous composition including the ingredients of the lubricant and surface
30 conditioner forming composition specified in detail above.
Brief Description of the Drawings
Figures 1(a) - 1(d) illustrate the effect of fluoride activity during cleaning of
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3 "ir A 1$%bGV\ater Ri nse 4 M| d Acid Postcl eani ng, Conversion

! Coating, or Tap Water Rinse 5 Tap Water R nse 6 Dei oni zed
("DI") Water Rinse It is currently possible to produce a can which is
satisfactorily nobile and to which subsequently applied inks and/or
| acquer s have cadegefre appliiagiaoybrigany and gudage: eandisiangr perording 40 s frvention

Stage 4 or Stage . e..pr rred treatments for use in Stage 6
are descri beda?qhm%.c{?@aggéﬁgcﬁfog% 5%‘3,“3{?&’&%833&'}%59, 351, and sone of them
are commrer Ci alm&cﬁpgd)ﬁ abpgférfeqrgmb@iﬂ_@mker +Anthem Di vi si on of Henkel

“NObi 11ty Enhancer [Morg pardu!ilsria asceomeeds ¥ibrasei bresered W badpiagnt ot his in
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However, ny f e | uct t . | -
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to the pres- efeeophlumifidhlans fdrbdseds 4 nibridast iRduyias herétoqd Rler Tvefivicql of
system a filter that can be- conme inadequately effective as a result of

adsor ption of Stafsirickiag. vwhish sensequeatly preyides an improved mobility to the cans, and al-
so increases the rate at which the cans may be dried and still pass the quality control

column strength pressure test. It has also been found that the degree of improved
10 mobility and drying rate of the cans depends on the thickness or amount of the or-
ganic film, and on the chemical nature of the material applied to the cans.

The lubricant and surface conditioner for aluminum cans in accordance with
this invention may, for example, be selected from water-soluble alkoxylated surfact-
ants such as organic phosphate esters; alcohols; fatty acids including mono-, di-, tri-,

15 and poly-acids; fatty acid derivatives such as salts, hydroxy acids, amides, esters,
particularly alkyl esters of 2-substituted alkoxylated fatty alkyloxy acetic acids (brief-
ly denoted hereinafter as "oxa-acid esters") as described more fully in U. S. Appli-
cation Serial No. 843,135 filed February 28, 1992; ethers and derivatives thereof;
and mixtures thereof.

20 The lubricant and surface conditioner for aluminum cans in accordance with
this invention in one embodiment preferably comprises a water-soluble derivative of
a saturated fatty acid such as an ethoxylated stearic acid or an ethoxylated isostearic
acid, or alkali metal salts thereof such as polyoxyethylated stearate and polyoxyethyl-
ated isostearate. Alternatively, the lubricant and surface conditioner for aluminum

25 cans may comprise a water-soluble alcohol having at least about 4 carbon atoms and
may contain up to about 50 moles of ethylene oxide. Excellent results have been
obtained when the alcohol comprises polyoxyethylated oleyl alcohol containing an
average of about 20 moles of ethylene oxide per mole of alcohol.

In another preferred aspect of this invention, the organic material employed to

30 form a film on an aluminum can following alkaline or acid cleaning and prior to the
last drying of the exterior surface prior to conveying comprises a water-soluble or-

ganic material selected from a phosphate ester, an alcohol, fatty acids including
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5 thI’lEIA iéﬂﬁng addi tives such as those in ME-40[err]; in other cases, it
is due to a re- luctance to nake the engi neering changes necessary to run
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the dryi ng oven occurs whenever h speed production line is stalled for
even a few nifidot estingn event that is by no means rare in practice. In
practical terms, tl}ﬂeone embodiment of the invention, water solubility can be imparted to or-
ganic materials by alkoxylation, preferably ethoxylation, propoxylation or mixture
10 thereof. However, non-alkoxylated phosphate esters are also useful in the present in-
vention, especially free acid containing or neutralized mono-and diesters of phos-
phoric acid with various alcohols. Specific examples include Tryfac™ 5573 Phos-
phate Ester, a free acid containing ester available from Henkel Corp.; and Triton™
H-55, Triton™ H-66, and Triton™ QS-44, all available from Union Carbide Corp.
15 Preferred non-ethoxylated alcohols include the following classes of alcohols:

Suitable monohydric alcohols and their esters with inorganic acids include
water soluble compounds containing from 3 to about 20 carbons per molecule. Spe-
cific examples include sodium lauryl sulfates such as Duponol'_rM WAQ and Dupon-
o™ QC and Duponol™ WA and Duponoi™ C available from Witco Corp. and pro-

20 prietary sodium alkyl sulfonates such as Alkanol™189-S available from E.I. du Pont
de Nemours & Co.

Suitable polyhydric alcohols include aliphatic or arylalkyl polyhydric alcohols
containing two or more hydroxyl groups. Specific examples include glycerine, sorbi-
tol, mannitol, xanthan gum, hexylene glycol, gluconic acid, gluconate salts, glucohep-

2 tonate salts, pentaerythritol and derivatives thereof, sugars, and alkylpolyglycosides
such as APG™300 and APG™325, available from Henkel Corp. Especially pre-
ferred polyhydric alcohols include triglycerols, especially glycerine or fatty acid es-
ters thereof such as castor oil triglycerides.

In accordance with the present invention, we have discovered that employing

30 alkoxylated, especially ethoxylated, castor oil triglycerides as lubricants and surface
conditioners results in further improvements in can mobility especially where opera-

tion of the can line is interrupted causing the cans to be exposed to elevated temper-
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‘higher O8ASd%&surenents correlate with the loss of mobility, thereby
defeating the purpose of introducing nobility enhancing surfactants into
can washing formul ations. Accordingly, it is an object of this invention to
provi de nmeans of inproving the no- bility of alum num cans and/or one of
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pasteuri Fation. |t Fréfeaed Etbndidsinplade DuivTicn alent. CapEhifs RTYIE: RO dElar
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i nstances by bRefbef BxxdcdChimichl"CEl e §Rifdsitdifatk EriPAtRRS8 such as Texapon™SH-135

10 Special and Texapon™SB-3, available from Henkel Corp.; citric, nitrilotriacetic, and

trimellitic acids; Versenol™ 120 HEEDTA, N-(hydroxyethylethylenediaminetri-

acetate, available from Dow Chemical Co.

Preferred amides generally include amides or substituted amides of carboxylic

acids having from four to twenty carbons. Specific examples are Alkamide™ L.203

15 lauric monoethannlamide, Alkamide™ L7DE lauric/myristic alkanolamide, Alka-

mide™ DS 280/s stearic diethanolamide, Alkamide™ CD coconut diethanolamide,

Alkamide™ DIN 100 lauric/linoleic diethanolamide, Alkamide™ DIN 295/s linoleic

diethanolamide, Alkamide™ DL 203 lauric diethanolamide, all available from

Rhdne-Poulenc; Monamid™ 150-MW myristic ethanolamide, Monamid™ 150-CW

20 capric ethanolamide, Monamid™ 150-IS isostearic ethanolamide, ali available from

Mona Industries Inc.; and Ethomid™ HT/23 and Ethomid™ HT60 polyoxyethylated
hydrogenated tallow amines, available from Akzo Chemicals Inc.

Preferred anionic organic derivatives generally include sulfate and sulfonatwe

derivatives of fatty acids including sulfate and sulfonate derivatives of natural and

25 synthetically derived alcohols, acids and natural products. Specific Examples: do-

decyl benzene sulfonates such as Dowfax™ 2A1, Dowfax™ 2A0, Dowfax™ 3BO,

and Dowfax™ 3B2, all available from Dow Chemical Co.; Lomar™ LS condensed

naphthalene sulfonic acid, potassium salt available from Henkel Corp.; sulfosuccinate

derivatives such as Monamate™ CPA sodium sulfosuccinate of a modified alkanola-

30 mide, Monamate™ LA-100 disodium lauryl sulfosuccinate, all available from Mona

Industries; Triton™ GR-5M sodium dioctylsulfosuccinate, available from Union Car-

bide Chemical and Plastics Co.; Varsulf™ SBFA 30, fatty alcohol ether sulfosuccin-
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ést scopA db2lGe invention. Practice within the nunerical linits given,
however, is 6 generally preferred. Also, unless there is an explicit
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amino fatty acids, fatty amine N-oxides, and quaternary salts, and water soluble pol-
ymers.
Preferred amine salts of fatty acids include ammonium, quaternary ammoni-
10 um, phosphonium, and alkali metal salts of fatty acids and derivatives thereof con-
taining up to 50 moles of alkylene oxide in either or both the cationic or anionic
species. Specific examples include Amphoteric N and Amphoteric 400 iminodipro-
pionaie sodium salts, available from Exxon Chemical Co.; Deriphat™ 154 discdium
N-tallow-beta iminodipropionate and Deriphat™ 160, disodium N-lauryl-beta imino-
15 dipropionate, available from Henkel Corp. '
Preferred amino acids include alpha and beta amino acids and diacids and
salts thereof, including alkyl and alkoxyiminodipropionic apids and their salts and
sarcosine derivatives and their salts. Specific examples include Armeen™ Z, N-
coco-beta-aminobutyric acid, available from Akzo Chemicals Inc.; Amphoteric N,
20 Amphoteric 400, Exxon Chemical Co.; sarcosine (N-methy! glycine); hydroxyethyl
glycine; Hamposyl™ TL-40 triethanolamine lauroyl sarcosinate, Hamposyl™ O oleyl
sarcosinate, Hamposyl™ AL-30 ammoniumlauroy! sarcosinate, Hamposyl™ L laur-
oyl sarcosinate, and Hamposyl™ C cocoyl sarcosinate, all available from W.R. Grace
& Co.
25 Preferred amine N-oxides include amine oxides where at least one alkyl sub-
stituent contains at least three carbons and up to 20 carbons. Specific examples in-
clude Aromox™ C/12 bis-(2-hydroxyethyl)cocoalkylamine oxide, Aromox™ T/12
bis-(2-hydroxyethyl)tallowalkylamine oxide, Aromox™ DMC dimethylcocoalkyla-
mine oxide, Aromox™ DMHT hydrogenated dimethyltallowalkylamine oxide, Aro-
30 mox™DM-16 dimethylheaxdecylalkylamine oxide, all available from Akzo Chemi-
cals Inc.; and Tomah™ AO-14-2 and Tomah™ AQ-728 available from Exxon Chem-

ical Co.
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In accordab®Gith this invention, it has been found that a |ubricant and
sur- face conditioner applied to alum num cans after washing enhances their
mobility and, in a preferred enbodi nent, inproves their water film drai nage
and evaporation char- acteristics as to enable |owering the tenperature of
a drying oven by f resfeabdquatdiagy sditstinclabe quatS®hsr athmCnivint kerivativey iofi fateny
adverse effect gon the | apel printing process. The lubricant gnd surface
condi tioner r GEWRSCANRINABER flpas ORE SbSISNGRE icontpinieg fiom A 1rAD GATPON Sfoms
surface of th e [ ' | i ' | A
speeds, and i%ng%gﬁ }Oo%t?mﬁlrl%\%?%éﬁsﬂ gﬁégﬁ%g‘g ngrrgrg?g\?e@g%% Q)?#%%&lrea(t)g&of
wat er fil m dr avheageheatshntatcipnroahsion ofcmlitié,i suifaten niteare, nepsbakydate,calkyivear aryl
energy demands while neeti nﬁsqcl]ual ity control requirenments. '

Nt [ Vari qus
embodi nents ofSUlate. pkyleer aryhsylionpigql derivatives r‘\lier“éqfeosﬂeﬁgl’rci %mp5§da°l§6? Alce

condi tioner f ™Y 4 L4 . | : SRIMtyigC :a
conposition i (r?lfugvgt e}?gmﬁg(?}eg%ﬁ\émmg”n ag%@gocﬁgﬁyagbl qor balgce)'mt gé%%]lé g? t he
pH val ue, sui tmdthglamsodniem chigride; eArqoadd¥sl 10k 30 didecyldiméthglamnepniumedhddride,
surface, in Stage 4igand/ or Stage 6 of a six stage cl eanj ng cthg’ rhﬂi'p%]ge
process as dedNAPaET 24800 diggtaflesyldinatiammaaiumychigride, Agbad ng1§ x-
surface, parti | 1N f m th 0S hd1k .
el udi ng't he eoRng R ROH IR LEGHE, Affiad? 100 RAARUSEACS S iR
10 monium chloride, Ethoquad™ C/12 cocomethyl[POE(2)Jammonium chloride, Etho-
quad™ C/25 cocomethyl{POE(15))ammonium chloride, Ethoquad™ C/12 nitrate salt,
Ethoquad™ T/13 Acetate tris(2-hydroxyethyl)tallowalkyl ammonium acetate, Duo-
qaud™ T-50 N,N,N’ N’ N’-pentamethyl-N-tallow-1,3-diammonium dichloride, Propo-
quad™ 2HT/11 di(hydrogenated tallowalkyl)(z-hydroxy-z-methyléthyl)methylam-
15 mcnium chloride, Propoquad™T/12 tallowalkylmethyl-bis-(2-hydroxy-2-methylethyl)-

ammonium methyl sul-fate, all available from Akzo Chemicals Inc.; Monaquat™ P-

TS stearamidopropyl PG-diammonium chloride phosphate, available from Mona In-

dustries Inc.; Chemquat™ 12-33 lauryltrimethylammonium chloride, Chemquat™ 16-

50 Cetyltrimethylammonium chloride available from Chemax Inc.; and tetraethylam-
20 monium pelargonate, laurate, myristate, oleate, stearate or isostearate.

A combination of fluoride ions with either amine oxide or quaternary am-
monium salts as described above, preferably the latter, is a major part of one espe-
cially preferred embodiment of the invention when good resistance of the friction re-
duction to overheating and/or resistance to dome staining during pasteurization is

25 needed. More particularly, a suitable additive to satisfy these objectives preferably
comprises, more preferably consists essentially of, or still more preferably consists
of:

(A)  acomponent selected from the group consisting of quaternary ammonium salt

and amine oxide surfactants conforming to general formula I:
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condi ti oAe¥SX&r ni ng conposition specified in detail above. Brief
Description of the Drawings Figures |(a) - 1(d) illustrate the effect of
fluoride activity during cleaning of 7 cans before applying a |ubricant
and surface conditioner according to this invention on the characteristics
of the cans after processing. Des@ll ption of Preferred Enbodi nents More
particularly, in accordance with qne preferred enbodi nent of this in-
vention, it has been found thatR a-yblﬁi—RSat (¥ntpf a thin orgarild filmto the
outsi de sur- face of alum num cand,serves as a |ubricant inducing thereto a
| oner coéfficient of static frict i®on, whi ch consequently provides an

i nproved nobi ity thernR’ Bhsonayalens aliphasic meiewa sidich may Patsetua%te%m Bmsai-he

Cans e el e B Logne ph 4y AL B AR e 1
and drying rate of chiben atons, gpefferatly arangbe i hlls@dﬁgﬁﬁ&am, earrlimﬂﬁ{z@hdtlti’as@r -
monovalent moiety independently selected from the group consisting of (i) al-
10 kyl and hydroxyalkyl moieties having from 1 to 8, preferably from 1 to 4,
more preferably 1 or 2, carbon atoms and (ii) aryl and arylalkyl moieties hav-
ing from 6 to 10, or preferably from 6 to 8, carbon atoms; R* is a monoval-
ent moiety selected from the same group as for R? and R® plus the -O" moi-
ety; X' is a monovalent anion or monovalent fraction of an anion with a
18 valence higher than 1; and a = 0 if R* is -O’, and a = 1 if R* is not -O;

(B)  acomponent of complex fluoride anions, with anions selected from the group
consisting of fluotitanate, fluohafnate, and fluozirconate preferred and fluozir-
conate alone most preferred; and, optionally but preferably,

(C)  acomponent selected from the group consisting of phosphate, sulfate, and ni-

20 trate ions, with phosphate or a mixture of phosphate with one or both of sul-
fate and nitrate preferred; and, optionally,

(D)  aluminate anions, including fluoroaluminate anions; and, optionally

(E)  aluminum cations, including complex fluoroaluminum cations, and, optional-
ly, one or both of:

25 (F)  a water soluble and/or water dispersible polymer including amino-substituted
vinyl phenolic moieties, as described in detail in one or more of U. S. Patents
5,116,912, 5,068,299, 5,063,089, 4,944,812, 4,517,028, 4,457,790, 4,433,015,
and 4,376,000; and

(G) afoam reducing (antifoam) component.

30 For component (A) as defined above, quaternary salts are preferred over
amine oxides when dome staining resistance is desired. Independently, it is pre-

ferred that at least two, or more preferably all three, of the moieties R?, R®, and R*

be hydroxyalkyl groups, most preferably 2-hydroxyethyl groups.

For economy and commercial availability, it is preferred that the R moieties
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gani c fiAkS2%&d on the chemical nature of the material applied to the cans.
The | ubricant and surface conditioner for alum numcans in accordance with
this invention may, for exanple, be selected from water-sol ubl e al koxyl at ed
surfact- ants such as organi c phosphate esters; alcohols; fatty acids

i ncl udi ng mongr thedhateridls used fandompbnend ¢AYie nifiatiey ofichelalitgl gromps cesesponds as
salts, hydroxy acids, amdes, esters, particularly alkyl esters of

2- subst i t ut edingl tedke mixtaee ofalky) aipuRs| RIsSgnbindhe fathicacyd niipuresiderivgd fORLRY:d
NSO AR o . . _ d
ot o Ser | al SiGUIEIEA ha B R higSuCR IR B! Sout Kerkel i dpiriel R,

t hereof ; and amdtherlie. t Aboykgfoupd fiwnd arimat aaitowaarel partidubarky prefediedi oner f or

al um num cans i n accordance w %? this invention in one enbodi nen

pref er abBy conpri s&8r SOMBeRSNL §B). iyQzirgenats, jans\added ag ‘éﬁzé'flcﬁ'ﬂléo?ci‘&ata{eym&é‘i d

such as an et Egé?f%’xjrélf eﬂles(m% gﬁﬁggpo ucﬁ%e%ﬁ%ﬂeﬁ%&?g%@%&ﬁ%&@ d8GhF useC"

al kali netal S there pol yoxyet ate earate an
pol yoxyet hyl - ifatiesired siys eansato€ . fludiride r seasitive lejectrbtie ak udescibott iraidl SuPétante

2t east " abous 43T A7 B Com BT AR Dle SR DROD S R BB BV 28
ethyl ene oxi dgs RtnGk WS hdrERWASMPARDREBRVOR] 211P6H ARyt i8ndikr& 8BRkion,
% ol ey al cono

conpri ses pol yoxyet hyl ate cont al ning an
10 commercially available from the P+A, by a procedure described in detail in P+A

Technical Process Bulletin No. 968. The Orion Fluoride Ion Electrode and the
reference electrode provided with the Orion instrument are both immersed in the
noted Standard Solution and the millivolt meter reading is adjusied to 0 with a
Standard Knob on the instrument, after waiting if necessary for any initial drift in
15 rzadings to stabilize. The electrodes are then rinsed with deionized cr distilled
water, dried, and immersed in the sample to be measured, which should be brought
to the same temperature as the noted Standard Solution had when it was used to set
the meter reading to 0. The reading of the electrodes immersed in the sample is
taken directly from the millivolt (hereinafter often abbreviated "mv") meter on the
20 instrument. With this instrument, lower positive mv readings indicate higher fluoride
activity, and negative mv readings indicate still higher fluoride activity than any
positive readings, with negative readings of high absolute value indicating high
fluoride activity.
The initial millivolt reading of a well operating freshly prepared working
25 composition according to this embodiment of the invention ideally should be at least
approximately maintained throughout the use of the composition. The mv reading
for free fluoride activity in such a working composition according to this embodi-
ment of the invention, including components (A), (B), and (C) as defined above,
preferably should lie, with increasing preference in the order given, within the range
30 from -30 to -120, -50 to -100, -60 to -85, -68 to -80, or -68 to -72, mv.
The anions specified for component (C) above are preferably added to the

mixtures according to the invention in the form of the corresponding acids. When
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-aver age %flsgﬁgut 20 nol es of ethyl ene oxide per nole of alcohol. In another
preferred aspect of this invention, the organic material enployed to forma
filmon an al umianum can follow ng al kaline or acid cleaning and prior to

the last drying, of the exteriaqr surfac rior to _gonveying.c ri ses.a
wat er - sol ubl eresistangs 4o SOma SIANAR 1% dee et PRRBAN rﬂ%‘%ﬁh‘g “5‘2{’%#13 Qphate

al cohol, fatty..aci dg.j ' e it Sl i

acid derivati f/xnelgﬁgl'n?lelbﬂ&%ggsa P?fer@(rﬁ)&efqgépgs#da%rgg‘gf al %%ﬁ%l @,%sﬁe@tugs,

et hers and decoment ofenipoaemdC) an dompatenmeEA ) dndr (@) fwhesueimpongah(C) ineludes al
Is preferably part of

n . aqueous ,sol ytion conpri si wat er - sol ubl.e ar.ganic
mat eri al sui t BBPSPbaSy ngﬁh ﬁé:oas@c;rpq#%hqr rm?%‘fé&%@g a?‘Bﬁw'OHEﬁW&é‘ﬁh’PB pﬁ’gﬁ'vi de
the surface a SR TAYE ] 3 G4 ©EWh; j b gd |
than 1 5and_ PRote P EReMAdIPERrEE i ERhinthe Brebinda Hnghd Wiofinctbaliy.
sane type wit bdeuprefaned rhiid of phesphag. tolthe other eotpozentsat Inosuchheases vétriciagid

bret erably. et RIS RSV RLAge Peginafeomaneq o esred; oumehuibe; &3 ok S
ficiently strong acid that does not interfere with the attainment of the objects of the
invention may be used; in such cases, sulfuric acid is normallly preferred primarily

10 because it is less expensive than other strong acids.

Components (D) and (E) normally are not added deliberately to the stage 4
composition (except for testing purposes), but normally accumulate in it as it is used
under practical conditions for treating aluminum surfaces. While aluminum is un-
likely to have any beneficial effect, experience has indicated that a normal equilibri-

15 um concentration in commercial aluminum can cleaning lines will be within the
range from 100 - 300 parts per million by weight (hereinafter often abbreviated
"ppm"), and satisfactory results can be obtained with compositions including this
much, or even more, aluminum. Preferably the total concentration of components
(D) and (E) is, with increasing preference in the order given, not more than 1000,

20 700, 500, 450, 400, 370, 340, 325, or 315 ppm.

In a complete Stage 4 working composition according to the embodiments of
this invention including amine oxide or quaternary ammonium salts as a necessary
component, the pH is preferably maintained in the range from 2.3 to 3.3, more pref-
erably from 2.5 to 3.1, still more preferably from 2.70 to 2.90. Values of pH lower

25 than those stated usually result in less resistance than is desirable to dome staining,
while pH values higher than those stated tend to result in inadequate etching of the
surface to assure good adhesion of subsequently applied lacquers and/or inks. Addi-
tion of acid during prolonged operation is generally required to maintain these values
of pH, because acidity is consumed by the process that forms the lubricant and sur-

30 face conditioner coating. If the surfaces being treated are predominantly aluminum
as is most common, it is preferable to include in the replenishment acid, which is

added during prolonged use of the lubricant and surface conditioner forming compo-

14
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ther eof A ¥E2®yer, non-al koxyl ated phosphate esters are also useful in the
present in- vention, especially free acid containing or neutralized

nono- and di esters of phos- phoric acid with various al cohols. Specific
exanpl es include Tryfac[err] 5573 Phos- phate Ester, a free acid containing
ester avail aQjgnf LoNFEE : | [ | 66,
and Tri ton[er{r‘F’ Q% 44, égheamao\q/;glg PQBY‘SB@P%‘% %jglaolﬁ (I’Q,]aprp Eé- xséie(%t?r{afrﬁg{r g?édrl‘r{égj
non- et hoxyl atisd thé dulivishst andcdunfee tcbmhtimiet bonmigg cormpesisonduringinhoses:

Sui t abl e nonohydri.g, al cohol s a ir esters with inorgani¢c acids jnclude

wat er sol uble co %H‘Fﬂig ormppRest 28}1 Urdé?np 0§PHALEHGRE 29 3S gg}}ea%lfpgp frEsrreds (U e.

Spe- cific emgll r f WAQ

and Dupoh- ol [errf&&ﬁgﬁg&&ﬁﬁbﬁ‘fn&%wg’i}i %hpon P[ere?]ﬁteg‘{?‘é’ oggrfée] from

\1/\:’315 cg Cor pl. glndte]Pt onlymf |oetrmoyepmc6?) gsrdﬁiﬂeﬁl ab@;d: fio lpaééex_abb'utmthaalcneﬁkaglpre[fer r]
avai l able fr.o y Pont de Nenours . Sujta p ric

al cohol s incl® EFd‘éedPanﬁzQWeé YN, iy thy [apge ﬁH?’?Hy‘HCEQE 4@%@&%3 géﬁt i%n(pﬁg t wo

or more hydr oxlog 06, 1§Rﬁ?l'f'1.(3l)$(>£§”pl.3f 05%0.40°1 94 e Ule40) Qroig90 O! -

manni tol , xanthan gum heXyl ene gfycol, § I'c acid ucona e salts,

gl ucohep- t ordak(®:(38b5t-s1.2Hent aé)r(fl)t%r-i 1.05):erb dérlisy.atf mmpmmat €oY is rmnglaech

and al kyl pol c03| des such a er.r] 30 nd AP err] 32 avai |l abl e
from He%kgl ég,ﬂé gg q}]tgpm;l e rauu]o?f (%):%A?, thhqresperlt to tlslbse two com-
10 ponents, preferably falls within ;he same ranges as stated above for cases in which

phosphate is included in the compositions. Independently, the concentration of

component (A) in a working Stage 4 composition preferably is, with increasing pref-

erence in the order given, in the range from 0.14 to 2.25, 0.42 to 1.50, 0.56 to 1.12,

0.67 to 0.98, or 0.77 to 0.88, millimoles per liter (hereinafter often abbreviated

15 "mM™); the concentration of component (B) in a working Stage 4 composition pref-

erably is in the range from 0.20 to 2.0, or more preferably from 0.40 to 1.0, mM;

and the concentration of component (Cp) in a working Stage 4 composition prefer-

ably is in the range from 0.20 to 2.0, more preferably from 0.40 to 1.0, or still more

preferably from 0.60 to 0.84, mM. [In these numerical specifications, for component

20 (Cs), the stoichiometric equivalent as phosphate ion of any unionized phosphoric acid

or anions produced by any degree of ionization of phosphoric acid is to be con-
sidered as phosphate anions.}

Higher concentrations of component (A) within the stated ranges improve the

dome staining resistance during pasteurization but also increase the foaming tenden-

25 cy of the composition and often must be avoided for that reason. The lower the con-

centration of component (A), the higher should be the concentration of component

(Cp) within the stated ranges when dome staining resistance is important, because

component (Cp) appears to act synergistically with component (A) to promote dome

staining resistance. Higher concentrations of component (B) within the stated ranges

30 are preferred when the concentration of components (D) and/or (E) is relatively high.

Under some conditions of operation, it is preferred that the compositions

according to this invention that include amine oxides and/or quaternary ammonium
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~ferred pA y8gEGi ¢ al cohols include triglycerols, especially glycerine or
fatty acid es- ters thereof such as castor oil triglycerides. In accordance
with the present.invention, we have discovered that enploying al koxyl at ed,
especially ethoxylated, castor oil triglycerides as lubricants and surface

condi ti oners r&udldoSndiohidid Bétaid %fe%ﬁ%%&iugeﬁﬁf‘or%%ﬂiw ¥nifRseshibd! Jb\hén

where opera- tion of the can Tine 1s interrupt causing tthe cans to
exposed to el enaithet drebaiiments of thisinvestsorf, and alsbeloded cpprimndataid\other diategi-v,

Cebretor ) Bogus o B St Semrrint e B ende s e
Tryl oxterr] Seoa e rompaRR e bABk MM YRZGRHR" pRTRhol BHEE (oog R
i ncl ude bet yriamineaixédd and/eraquatireary aapagrisr, salt dasédcconpadsitions gooording tauhisc,
el oni ¢, sueci AVETUGH (s & Skgerf & e 10ove crither 48, 50gh G GHEE SARD Hither
acids; and sal {zep! pfbfably contain no more than 5, 1.0, 0.2, 0.05, 0.01, 0.003, 0.001, or
0.0005 % by weight of any of the following materials [other than those specified as
necessary or optional components (A) - (G) above]: (a) surfactants such as (a.l)
10 organic phosphate esters, (a.2) alcohols, (a.3) fatty acids including mono-, di-, tri-,
and poly-acids and their derivatives (a.4) such as (a.4.1) salts, (a.4.2) hydroxy acids,
(a.4.3) amides, (a.4.4) esters, and (a.4.5) ethers; (b) surfactants that are alkoxylated
but are otherwise as described in part (a); (c) alkoxylated castor oil triglycerides; (d)
sulfate and sulfonate derivatives of natural and synthetically derived alcohols, acids,
15 and/or natural products; (e) amino acids; (f) water-soluble homopolymers and/or het-
eropolymers of ethylene oxide, propylene oxide, butylene oxide, acrylic acid and its
derivatives, maleic acid and its derivatives, and/or vinyl alcohol; and (g) salts of or-
ganic acids containing a total of at least two carboxyl and hydroxyl groups.
Preferred water-soluble polymers include homopolymers and heteropolymers
20 of ethylene oxide, propylene oxide, butylene oxide, acrylic acid and its derivatives,
maleic acid. and its derivatives, vinyl phenol and its derivatives, and vinyl alcchol.
Specific examples include Carbowax™ 200, Carbowax™ 600, Carbowax™ 900, Car-
bowax™ 1450, Carbowax™ 3350, Carbowax™ 8000, and Compound 20M™, all
available from Union Carbide Corp.; Pluronic™ L61, Pluronic™ L81, Pluronic™
25 31R1, Pluronic™ 25R2, Tetronic™ 304, Tetronic™ 701, Tetronic™ 908, Tetronic™
90R4, and Tetronic™ 150R1, all available from BASF Wyandotte Corp.; Acusol™
410N sodium salt of polyacrylic acid, Acusol™ 445 polyacrylic acid, Acusol™
460ND sodium salt of maleic acid/olefin copolymer, and Acusol™ 479N sodium salt
of acrylic acid/maleic acid copolymer, all available from Rohm & Haas Company;
30 and N-methylglucamine adducts of polyvinylphenol and N-methylethanolamine ad-
ducts of polyvinylphenol.

Additional improvements are achieved by combining in the process of this in-
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of 't hede152K6nodi propi onate salts such as Anphoteric N and Anphoteric 400
avail a- ble from Exxon Chemical Co.; sul fosuccinate derivatives such as
Texapon[err]} SH 135 Speci al and Texapon[err] SB-3, avail able from Henkel
Corp.; citric, nitrilotriacetic, and trinmellitic acids; Versenol[err] 120
HEEDTA, N- ( hyesttion ke bigp Jof takdytitienaltli contdeeingithe axietiat of amwhinhiatinecanrwith Row
Chem cal Co. Preferred am des generally 1nclude anjdes or substituted

anmi des of cdnpEsapicratgtalssleisdiliog mewilia efuionicHitcABINIY LS WEheerugh adympi-

exanpl es ar kap . aur | ' AN

|l auric/ nyri gp‘lﬁ&’ gﬁ%(gﬁ%ﬁg%}nd% aiﬂ Edrtﬁ? ng{)@?ﬁbla%’g@}lgﬁg?ég#l C Br b

di et hanol am gtedudd & it eprabiningChheC OF aivtt ofi thédeaumelatsrivith, ord bamate[ofrthe DI N
100 lauric/linolejic diethanol am de, Al kam de[err]

( . ! [ : DIMQS/ s i niol_ei C
di et handl ani #h9ve described reaniq mpjerialss Adhiy Hlmyiie PRSNERLIAARS agaetligient|ofp e
from RhOne- B, tdf er - .St 1. d 1 d[ err]
150- CW capr iégﬁtkacfﬁgcnuo a%gg}as, L Iﬁlér%l@%érmr% m&d?h)ga F@ggﬁggé ?ggne'?ﬁa%m}rge,
al | avai | ablwithowtrsubb fidm| teteblyrimgsovimg can aodility o tdgh\Vspeed canveyire without
Et hom d[ err], HT60, pol yoxyet hyl af ed hydrogenated tal] ow am nes, .avail abl e
from Akzo Ch‘éFﬁfg'ﬂ"& yilfo Sttrqieat leempEoner BHBARS. PrLpEy O 9t5%r581§1é1ﬁé¢%ﬂ-| y
I ncl ude sul f@égngwu@%d}ﬂ; ¢ derivatives of fatty acids including sulfate
and sul fonate derivatives of natural and

10 The technique of incorporating such inorganic materials is described, in par-
ticular detail with reference to zirconium containing materials, in U.S. Patents
5,030,323 of July 9, 1991 and 5,064,500 of November 12, 1991, the entire disclos-
ures of which, to the extent not inconsistent with any explicit statement herein, are
hereby incorporated herein by reference. The substitution of other metallic materials

15 for those taught explicitly in one of these patents is within the scope of those skilled
in the art.

In a further preferred embodiment of the process of the present invention, in
order to provide improved water solubility, especially for the non-ethoxylated organ-
ic materials described herein, and to produce a suitable film on the can surface hav-

20 ing a coefficient of static friction not more than 1.5 after drying, one employs a mix-
ture of one or more surfactants, preferably alkoxylated and most preferably ethoxyl-
ated, along with such non-ethoxylated organic material to contact the cleé.ned can
surface prior to final drying and conveying. Preferred surfactants include ethoxyl-
ated and non-ethoxylated sulfated or sulfonated fatty alcohols, such as lauryl and

s coco alcohols. Suitable are a wide class of anionic, non-ionic, cationic, or amphoteric
surfactants. Alkyl polyglycosides such as C, - C,4 alkyl polyglycosides having aver-
age degrees of polymerization between 1.2 and 2.0 are also suitable. Other classes
of surfactants suitable in combination are ethoxylated nonyl and octyl phenols con-
taining from 1.5 to 100 moles of ethylene oxide, preferably a nonylphenol condensed

30 with from 6 to 50 moles of ethylene oxide such as Igepal™ CO-887 available from
Rhone-Poulenc; alkyVaryl polyethers, for example, Triton™ DF-16; and phosphate
esters of which Triton™ H-66 and Triton™ QS-44 are examples, all of the Triton™
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synt hetAd®2AG derived al cohol's, acids and natural products. Specific

Exanpl es: do- decyl benzene sul fonates such as Dowfax[err] 2Al1, Dowf ax[err]
2A0, Dowfax|[err]- 3BO and Dowfax[err] 3B2, all available from Dow Chem cal
Co.; Lomar[err] LS condensed naphthal ene sul fonic acid, potassium salt
avail abl e f rpmdldetskkmling:avqilablesfmm dénior iCasbide @or.j armt Ethes S 2684 apd Ethfac™

Mo t A d | t f dified al k I ' ,
Vonanat of e 3601 8vaiBlschom bl GRETRIGHA d1cHP REHTESETIAYE 23S Pl RO\YEllyr
Mona | ndustr bfﬁateﬁ danhmg;%wg}qp@@]xg&{g%ﬁmmeé %é’a{r%&lhfb?ﬁéﬁﬁﬁ ARbRols a¥dide-ab! e

from Uni on Car= l'astics Varsulf[err] SBFA 30, fatty
al cohol et henVBllVGfSO@ﬂtBOf ras for e&ﬂnpieeTryWPé tﬁﬂﬂq_) E(HIB]IR$BT,_OI‘203 Suffanic}" LET

o T b B SR e R b iAo e
A oy - o PRI A S PR SSESHBL ChofRubhg
and propoxyl ﬁmmhdmnyéldsamnvenﬂet exangfler Rigdsplf B@ﬁ&-lﬁatmrsuﬁ%c 70, Lomar™
non- et hoxyl abefjall r\gﬁntlnlg from [arllkaell Eorp.) and Dowfax™ 2A1 (available from Dow Chemi-
cal Co.); and ethylene oxide and propylene oxide copolymers, for example, Pluron-
10 ic™ L-61, Pluronic™ 81, Pluronic™ 31R1, Tetronic™ 701, Tetronic™ 90R4 and Te-
tronic™ 150R1, all available from BASF Corp.

Further, the lubricant and surface conditioner for aluminum cans in accord-
ance with this invention may comprise a phosphate acid ester or preferably an ethox-
ylated alkyl alcohol phosphate ester. Such phosphate esters are commercially availa-

15 ble under the tradename Rhodafac™ PE 510 from Rhone-Poulenc Corporation,
Wayne, NJ, and as Ethfac™ 136 and Ethfac™ 161 from Ethox Chemicals, Inc.,
Greenville, SC. In general, the organic phosphate esters may comprise alkyl and
aryl phosphate esters with and without ethoxylation.

The lubricant and surface conditioner for aluminum cans may be applied to

20 the cans during their wash cycle, during one of their treatment cycles such as clean-
ing or conversion coating, during one of their water rinse cycles, or more preferably
(unless the lubricant and surface conditioner includes a metal cation as described
above), during their final water rinse cycle. In addition, the lubricant and surface
conditioner may be applied to the cans after their final water rinse cycle, i.e., prior t¢

25 oven drying, or after oven drying, by fine mist application from water or another
volatile non-inflammable solvent solution. It has been found that the lubricant and
surface conditioner is capable of depositing on the aluminum surface of the cans to
provide them with the desired characteristics. The lubricant and surface conditioner
may be applied by spraying and reacts with the aluminum surface through chemi-

30 sorption or physiosorption to provide it with the desired film.

The method of contact and the time of contact between the aqueous treating

compositions and the metal substrates to be treated and the temperature of the com-
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I'ected Arp8R1@n ne salts of fatty acids including nono-, di-, tri-, and
poly-acids, amno fatty acids, fatty am ne N oxides, and quaternary salts,
and wat er sol ubl.e pol- yners. Preferred amne salts of fatty acids include
amoni um quaternary ammoni - um phosphonium and al kali netal salts of

fatty acids %Bﬁn@% IduAhp (RaidAe aROferPilly Act dHttdl feanires 90 i kmentdn;ahdy | ene
oxide in either or both the cationic or "anioni c species. Specific exanples

i ncl ude Anphaay be takearfeontthehknown stata @F thevano diqwerer.pfop harge sealei PDSFRLRNS: s,

| abl e f EX Ch | bet
" modi pr opi HSHES SBAAY arpieEBER menied ol gop ek e bR} I e 1k Pt 2
di propi onat e th@yige bR 5f {060 sSeEHR| ("seePor fofd ?fe’fﬁdbl@rrﬁm 1Aciod}) sescndde
al pha and beta amno acids and diacids and salts thereof, including alkyl

and al koxyi niteropemuspodR0do £0i°ds, errorepseferably 88 tadd *sGr @Ssgeﬁ%raﬂwﬁﬁﬂat i ves
and their salts ecif nclude en
coco- bet a- am nobu??rfeé'algaycﬁa t%g\féqaingm qucﬁ‘?n? %n%f%:egluslé\ll-cr%s haX\rrp oteric

N, Anphot eri ayA804, th¥yare @b@mxy:éﬂ o5& o m&mélmx( fingget Inydccatdundeneith this
hydr oxyet hyl gl ycine;” Hanposyl TL 40 tri et hanol am ne | auroyl sar c03| nat e,

Hamposy! [ err ]lm/am@m ummao@mamaheéeafﬁabpmguepewﬂ] a Nibrggnbarthiiriaee sondiyener
sarcosinate, comrBDn %Yg Th r'])mc %mjfa%lfant such as a phosphate acid ester. The pH of the treat-
10 ment composition is important and generally should be acidic, that is between about
1 and about 6.5, preferably between about 2.5 and about 5. If the cans are not treat-
ed with the lubricant and surface conditioner of this invention next after the acidic
water rinse, the cans are often exposed to a tap water rinse and then to a deionized
water rinse. In such event, the deionized water rinse solution is prepared to contain
15 the lubricant and surface conditioner of this invention, which may comprise a non-
ionic surfactant selected from the aforementioned polyoxyethylated alcohols or poly-
oxyethylated fatty acids, or any of the other suitable materials as described above.
After such treatment, the cans may be passed to an oven for drying prior to further
precessing.
20 The amount of lubricant and surface conditioner remaining on the treated
surface after drying should be sufficient to result in a COF value not more than 1.5,
or with increasing preference in the order given, to a value of not more than 1.2, 1.0,
0.80, 0.72, 0.66, 0.60, 0.55, or 0.50. Generally speaking, such amount shouid be on
the order of from 3 mg/m? to 60 mg/m? of lubricant and surface conditioner on the
2 outside surface of the cans. For reasons of economy, it is generally preferred that
the aqueous lubricant and surface conditioner forming composition contain, with
increasing preference in the order given, not more than 2.0, 1.0, 0.8, 0.6, 0.4, 0.30,
or 0.20 grams per liter (often abbreviated hereinafter as "g/L") of the necessary
organic material(s) to form the lubricant and surface conditioner film on the treated
30 can surface after drying.

Embodiments of the Invention with Desirable Special Characteristics
In accordance with a particular preferred embodiment of this invention, it has
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oyl sar @352H&e, and Hanposyl[err] C cocoyl sarcosinate, all available from
WR Gace & o. Preferred am ne N-oxides include am ne oxi des where at

| east one al kyl sub- stituent contains at |east three carbons and up to 20
carbons. Specific exanples in- clude Aronox[err] C/ 12

bi s- (2- hydr oxpegh Pelind Beah& kbedftiBM 6P fritBon Af AnEu{aeE tleaibdIWith a lubricant and
bi s- (2--hydroxyet hyl ) tal | owal kyl am ne oxi de, Aronox[err

di met hy| cocoaukiaraconditienessis tess easily daspeed by mgh\ymrbé’éda'?wl and surface
dimethyltallo qungp}:%n{) %’x narb‘dg ?tqgéés{t/ gﬁ% gg%elf lowi c materials; al-

di rret hyl heaxdec rom Bhem~1E31 &
Inc.; and To doAﬁbrﬂ-é&Bxﬁﬁt@dIﬁﬁl@*’dlﬁ&fdlyeﬁﬁdﬁﬁn@hwmgﬂaﬁedw@mlﬁxlxdm
Chem 11 Preferred quatenmary salts include quatemary a

derivati¥es d’PVﬂ*’éfF&yaléiﬁi‘dec@ﬁt Bomalkexyeted carine oyads sQfhdt aE‘éie‘?‘i’t‘d dBrbdingi ng
f 12 20 b
oo {2 18 aGRSDAR F0 TR WAl ARAL alidx PRt L aRbR)IARH Gnflfs BanPRIAL"

zero to 15 nol e -oxXli the coun I on consi st
hal i de, sul f adleoxylated ahé nofi-alkofyldlcdifany amkqel NQfxldUsyﬂkoxylated and non-alkoxyl-
ated quaternary ammonium salts, alkyl esters of 2-substituted alkoxylated fatty alkyl-
oxy acetic acids (briefly denoted hereinafter as “oxa-acid esters") as described more
10 fully in U. S. Application Serial No. 843,135 filed February 28, 1992, the disclosure
of which is hereby incorporated herein by reference, and water-soluble alkoxylated
and non-alkoxylated polymers. Furthermore, if the lubricant and surface conditioner
is not applied to the surface from the last aqueous composition with which the sur-
face is contacted before the last drying of the surface before automatic conveying,
15 the composition including the organic materials preferably also includes a metallic
element selected from the group consisting of zirconium, titanium, cerium, alumin-
um, iron, tin, vanadium, tantalum, niobium, molybdenum, tungsten, and hafnium in
metallic or ionic form, and the film formed on the surface as part of the lubricant
and surface conditioner in dried form should include some of :his metallic element
20 along with organic material.

For a fuller appreciation of the invention, reference should be made to the
following examples, which are intended to be merely descriptive, illustrative, and not
limiting as to the scope of the invention, except to the extent that their limitations
may be incorporated into the appended claims.

= Example Group 1

This example illustrates the amount of aluminum can lubricant and surface
conditioner necessary to improve the mobility of the cans through the tracks and
printing stations of an industrial can manufacturing facility, and also shows that the
lubricant and surface conditioner does not have an adverse effect on the adhesion of

30 labels printed on the outside surface as well as of lacquers sprayed on the inside sur-

face of the cans.

Uncleaned aluminum cans obtained from an industrial can manufacturer were
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sul fate,AalsRylg or aryl sulfonate or derivatives thereof. Specific exanples
i ncl ude Ar- quad[err] 12-37W dodecyl tri nethyl amoni um chl ori de, Arquad[err]
18- 50 octadecyl tri- nethyl amoni um chl oride, Arquad[err] 210-50

di decyl di met hyl anmoni um chl ori de, Arquad[err] 218-100

di oct adecy! di ggtiy AR ru/i‘d?‘éghh%lgﬁggl{:ﬂeq Uﬁ%ﬁl%lg] fromO Y LAl Neploying that

adecyl net hyl ammoni um chl or err|
benzyl di met hytqmpary'§ Ridokint 260601306 prooeks. oTheleansbvdre yushiéeim § CUWrocess-
coconet hyl [ POE(2) ] ammoni um chl ori de, Etho- quad[err] C 25 )

coconet hyl ( POBE1L5 Faftérab @i tns- c Ao sang avergtrraigd adihedifferent amopnts of dubricant and

Et hoquad[ er r] gifi#; c%aa@;&%nk? ﬁ%@ﬂxﬂ{ﬁwﬁtmﬁé tyidshOgH d<ien UFERTh Y oven.

acetate, Duo- qaud[err
, N' - pent anet hfhe Matiriddahbandl suBfade aomditionemcdmetibent atebm; aProffoactiyeadheantdate of

O ot o) (B LYo ol DASLIY LR e
tall owal kyl m&?&éﬁamesma-wm%yﬁ&? rﬁﬂ&&{;ﬁé:ﬂ%@y fm&%ﬂﬁu@s@'nﬁ%&iﬁt e,
nc. : err TS

all avail able from Akzo em cal s naquat P-
st ear am dopr opafs R@Eradiretomedi tomhe héanr madeufabinsgrhfor elineaspeddabide printng Mmakityl n-

dustri I L ] 2-33 | yliri.nmethyl i hi j de,
Chormuat [ er 1] PSS GO RHHERRA T OS5 IE10 B10 SEORY HEEh EPRSFHnBA o
Inc.; ang tetpagily! AMwsre W ulELRE! Bf 80N3 | BUSRL 8f HYY fOIRMWRAS adRdsRAL Rst

Gtes
stearate or i sostearate. A conbi nati1 on o%n fluoride 1ons. with elther am ne
oxi de or quat selutions: am

Test Solution A: 1% Joy™ (a commercial liquid dishwashing detergent, Proc-

ter and Gamble Co.) solution in 3:1 deionized water:tap water at a temperature of
82° C.

15 Test Solution B: 1% Joy™ detergent solution in deionized water at a tempera-
ture of 100° C.

After removing the printed cans from the adhesion test solution, each can was
cross-hatched using a sharp metal object to expose lines of aluminum which showed
through the paint or lacquer, and tested for paint adhesion. This test included apply-

20 ing Scotch™ transparent tape No. 610 firmly over the cross-hatched area and then
drawing the.tape back against itself with a rapid pulling motion such that the tape
was pulled away from the cross-hatched area. The results of the test were rated as
follows: 10, perfect, when the tape did not peel any paint from the surface; 8, accept-
able; and 0. total failure. The cans were visually examined for any print or lacquer

e pick-off signs.

In addition, the cans were evaluated for their coefficient of static friction us-
ing a laboratory static friction tester. This device measures the static friction associ-
ated with the surface characteristics of aluminum cans. This is done by using a
ramp which is raised through an arc of 90° by using a constant speed motor, a spool

30 and a cable attached to the free swinging end of the ramp. A cradle attached to the
bottom of the ramp is used to hold 2 cans in horizontal position approximately 0.5

inches apart with the domes facing the fixed end of the ramp. A third can is laid
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noni um $alf31Gs described above, preferably the latter, is a major part of
one espe- cially preferred enbodi nent of the invention when goog resistance
of the friction re- duction to overheating and/ or resistance to done
staining during pasteurization is needed. Mdre particularly, a suitable
addi tive to suponsthe 2 kasewith]tbe idome Saging fike friok Swiiging eae of therampy eddtebl vy
consi sts essenjii al |f¥-|1 f,  or still nore preferably consists of: (A a

conponent sel &8 408 gy alignsd sg kgt dheare svel WSt enmoni um sal t
d ' id f i o
and am ne oxide Suhgﬂférgﬁp;lﬁ%% tBrM@%%og&gﬁgﬁfc?rgyJ@érWIa@toknaueall%’?@ﬁfied.

Rlerr] is a nonoval ent tic nolety e saturate unsat -
urated and coWhannke fammre@ches tRanpie howhiah dresthirdrcapsBes fatdly ffonothel2lome 18

Reerr] 18 a 1RGP BAROVERETF SASBEDHOGE FF SBFeclin hisRenEcarba m s
b of er ably 1 1aios YPich S EbmBRALARIRND Ay i Riget. The SOVERnl DO Sl Miyden
and aryl al kylisregial foetde hangent of the angle swept by the ramp at the time the can begins to
move. This angle in degrees is equal to [4.84 + (2.79-)], where t is the slip time.
In some cases the tested cans were subjected to an additional bake out at 210° C for
10 5 minutes and the COF redetermined; this result is denoted hereinafter as "COF-2",
The average values for the adhesion test and coeificient of static friction eval-
uation results are summarized in Table 2. In brief, it was found that the lubricant
and surface conditioner concentrate as applied to the cleaned aluminum cans provid-
ed improved mobility to the cans even at very low use concentrations, and it had no
15 adverse effect on either adhesion of label print or internal lacquer tested even at 20
to 100 times the required use concentration to reduce the coefficient of static friction
of the cans.
Example Group 2
These examples illustrate the use of the aluminum can lubricant and surface
20 conditioner of Example Group 1 in an industrial can manufacturing facility when
passing cans through a printing station at the rate of 1260 cans per minute.
Aluminum can production was washed with an acidic cleaner (Ridoline ™
125 CO, available from P+A), and then treated with a non-chromate conversion coat-
ing (Alodine™ 404, also available from the Parker+Amchem Division, Henkel Cor-
25 poration, Madison Heights, MI). The aluminum can production was then tested for
"slip" and the exterior of the cans were found to have a static coefficient of friction
of about 1.63. During processing of these cans through a printer station, the cans
could be run through the printer station at the rate of 1150 to 1200 cans per minute
without excessive "trips”, i.e., improperly loaded can events. In such case, the cans
30 are not properly loaded on the mandrel where they are printed. Each "trip” causes a
loss of cans which have to be discarded because they are not acceptable for final
stage processing.

This Sheet Has Been Replaced 22

ARG




I ng fréml%zlt% 10, or preferably from6 to 8, carbon atons; Rerr] is a
nonoval - ent noiety selected fromthe sanme group as for R err] and R err]
plus the -O-noi--ety; X is a nonoval ent anion or nonoval ent fraction of an
anion with a valence higher than 1; and a = 0 if Rerr] is -O and a =1 if
REerr] is Nelmmtimfeim et 00000 e el b Sl Sl N ON'S
sel ected fromthe group consisting of f/lgetitanate, fluohafnate, and
fluozirconate preferred and fluozir- cona e al one nost preferred; and,
optionally but preferably, (C a conmponent selected fromthe group

consi sting of phosphﬁ sulfate and ni- trate ions, with phosphate or a
m xture of phosphate whrginbard or hoAdhesionsEvaluatione and nitrate preferred;
and, optionally, (D) Surfa¢m@9rnat e anions, including fluoroal um nate anions;
and, optionally (E) ditmnemConrm cFestons, includi ng conpl ex fCesdficiahtofi num
cations, and, Tegqit i onal eerdtsate one soluboth of : (F) a wat er sRthtdbFeciiond/ or
wat er di sper sNp| e pol qu/vd,mcl ud'___.g_ am ggwubst jgwt ed ¥nyl phenolic

noi eties, as described in detail in one or nore of U S. Patents 5,116, 912,
5, 068, 299 5, 063, 0g9onuoldng 812, 4 517,028, 4,457,790, 4,433,015, and
4, 376, 000; andl treatment) - - — - 1.42

2 0.1 B 10 10 10 0.94

3 0.25 A 10 10 10 .-

4 0.5 B 9.5% 10 10 0.80

5 0.75 A 10 10 10 0.63

6 1.0 B 10 10 10 0.64

7 20 A 10 10 10 0.56

8 5.0 B 10 10 10 0.55

9 10.0 A 9.8* 10 10 0.56

Notes for Table 2

*Little pick-off was visually noticed on the outside walls, mainly at the contact
marks.

"OSW" stands for outside sidewall, "ISW" stands for inside sidewall, and "ID"
stands for inside dome.

About 1 mlliter of aluminum can lubricant and surface conditioner was add-

ed to the deionized rinse water system of the can washer, which provided a reduction

of the static coefficient of friction on the exterior of the cans to a value of 1.46 or a

reduction of about 11 percent from their original value. After passing the cans

5 through the printer, it was found that the adhesion of both the interior and exterior

coatings were unaffected by the lubricant and surface conditioner. In addition, the

printer speed could be increased to its mechanical limit of 1250 to 1260 cans per
minute without new problems.

In similar fashion, by increasing the concentration of the aluminum can lubri-
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(G aAf 3G educi ng (antifoan) conponent. For conponent (A) as defined
above, quaternary salts are preferred over am ne oxi des when done staining
resi stance i-s desired. Independently, it is pre- ferred that at |east two,
or nore preferably all three, of the noieties Rlerr], Rerr], and R err] be
hydr oxyal kyl cgntoanssthe usfaceeandiicabt tp the ldeidnized atrisg Iwaigroystem, Kbwas possibly and

the mater ar 30 el uis doesiahiRlLEATHGER AL pars Do T RErCaTy e Btpersely’
correspond- iaffgcting thecadheXiot of thd irderiot! and' éXedtforHoABEEN of thet Bnsf afirtheadt d

m xtures derived fromhy- drolysis of natural fats and oils, such as
coconut oil, WaSl PASkBleNt maintain thei printertspeddoonntiandusinet 123Q cans peyImigpefps

from anigml taaﬂ_%{"a%get%%rgm cularly preferred. For conponent (B),

fluozirconate Tons a S'fluozirconic acid are nost preferred. The
opti mal amount of fluoride Examgmgmé;ﬁgdsmﬁgmm Geswgdiduring use if
desired by neans of fluoride sensitive electrode as described in U S
Pat ent These examples illustrate the use of other materials as the basic component
for the aluminum can lubricant and surface conditioner.
Aluminum cans were cleaned with an alkaline cleaner solution having a pH
10 of about 12 at about 41° C for about 35 seconds. The cans were rinsed, and then
treated with three different lubricant and smface conditioners comprising various
phosphate ester solutions. Phosphate ester solution 1 comprised a phosphate acid
ester (available under the tradename Rhodafac™ PE 510 from Rhone-Poulenc, -
Wayne, NJ) at a concentration of 0.5 g/fl. Phosphate ester solution 2 comprised an
15 ethoxylated alkyl alcohol phosphate ester (available under -the tradename Ethfac™
161 from Ethox Chemicals, Inc., Greenville, SC) at a concentration of 0.5 g/l. Phos-
phate ester solution 3 comprised an ethoxylated alkyl alcohol phosphate ester (avail-
able under the tradename Ethfac™ 136 from Ethox Chemicals, Inc., Greenville, SC)
at a concentration of 1.5 g/l.
20 The mobility of the cans in terms of coefficient of static friction was evaluat-

ed and found to be as follows in Table 3:

Takble 3
Phosphate ester solution pH Coefficient of static
friction
25 1 3.6 0.47
2 33 0.63
3 2.6 0.77
None --- _ 1.63

The aforementioned phosphate ester solutions all provided an acceptable mo-

bility to aluminum cans, but the cans were completely covered with "water-break".
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3,431, 182A524& comercial ly available from Orion Instruments. "Fluoride
activity" as this termis used herein was neasured relative to a 120E
Activity Standard Solution, commercially available fromthe P+A, by a
procedure described in detail in P+A Technical Process Bulletin No. 968.
The Orion Fl Itoisi désired thaEltlectans de freedoft Water-bfeaksrice lave it thirtiecoptinnaudddmai t h

the Orion instrument are both i rsed in the noted Sta Sol utio nd
the mllivol P} N@l“’ér[}‘?@%i‘?‘?@aqsﬁ € 4By CPTeRIR1aTge Y raﬁgﬁl:eg. Rﬁ‘%g‘eo‘ﬁ&f:ﬁe
instrument, a6k ndRiuhifBen 'ahd AREGHFROYs. f Pb dBRYmindl Whetherdsuth bs déirifn@Adl fRgS to

stabilize. The electrodes are then rinsed with deionized or distilled
wat er, dri edpriatidg iofnther sans, they twere ssaiphted for dhesioas (Fhad is.\the drcarpigdicanye

brought to th t tyre. t ed. St and ion an it
ws Ueed o 6 CHECHE R0 ROt iy & b % JRHG CreBuamge Sethedt sPlpR Ul
i mersed in theppitip!3el USiohidkE Walkk-tHAAtyr for ¥R hitRudy. | THevank wele theh ninkécr

often abbreviated "m/") neter on the instrument. Wth this instrunent
| ower posi t i e deionizeddvates anchdrieht eshingReample (Gionpd . £68ht\qress:haighgd ﬁé@éﬁ ive

di ndicate still higher fl.uyorid i Vi Lyt L
Fead ngs. i Aeh&GE Fueinie, s FifEg of 6 A, BF I trb g 418 tfle BRRlai
fluoride actihd fnsideTdifine.NThe atribe lihdsvWbre taparbng, aid thenahe taprewas smapped

freshly prepared worKking
10 off. The cans were rated for adhesion values. The average value results are sum-

marized in Table 4, in which the acronyms have the same meaning as in Table 2.

Table 4
Phosphate Ester Adhesion Rating on:
15 Solution Used OSW ISW D
control 10 10 10
1 9.8 6.8 1.0
2 9.8 10 10
10 10 | 10
20

For the control, it was observed that there was no pick-off (loss of coating
adhesion) on either the outside sidewall, the inside sidewall or the inside dome of the
cans. For phosphate ester solution 1, it was observed that there was almost no pick-

25 off on the outside sidewall, substantial pick-off on the inside sidewall, and complete
failure on the inside dome of the cans. For phosphate ester solution 2, it was
observed that there was almost no pick-off on the outside sidewall, and no pick-off
on the inside sidewall and no pick-off on the inside dome of the cans. For phos-
For phosphate ester solution 3, it was observed that there was no pick-off on the

30 outside sidewall, the inside sidewall, or the inside dome of the cans.

- Example Group 4
This example illustrates the effect of the lubricant and surface conditioner of

this invention on the water draining characteristics of aluminum cans treated there-

25
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copposiA 182Gccording to this enbodi nent of the invention ideally should be
at | east approxi mately maintained throughout the use of the conposition.
The nv reading for free fluoride activity in such a working conposition
according to this enbodi- nment of the invention, including components (A),
(B), and (Cwitls. defi ned above, preferably should lie, with increasing

preference in the order given, within the range from-30 1 0Ons s 20 tO
-100, -60 to -85, Alupinug cany wesg clegned dvithyacidie, cleanes (51‘1‘?%% siégiq(? 3@1'for

component - ( Gy aHoKe AR od™CAG bl AU nd™e 75 ¢bHEES) GCHRA dnikdiftet e
invention in the Tormof the correspondi ng aci ds. en 14 resistance to
done st ai ni ndearfer dohutioa dRidolingd¥ 3060/30Cpraeessh caibideyproducitsibkisg pyaikplecfram

Phosphpt o bR RARersATSEBORUHOY SEnkD Compeion: i JHErS, Mingh ten”
R R i A R R
wi thin the piae¢ eonditionamefethisvinvémion. eXfterealiowjng the thus-rinsed cans to drain for
up to 30 seconds, the amount of water remaining on each can was determined. The
same test was conducted without the use of the lubricant and surface conditioner.
10 The results are summarized in Table 5. It was found that the presence of the lubri-
cant and surface conditioner caused the water to drain more uniformly from the cans,

and that the cans remain "water-break” free for a longer time.

Table 5
15 Draia Time Grams per Can of Water Remaining Using:
in Seconds DI Water DI Water + 0.3 % Conditioner
6 24-30 nd
12 2.1-35 2.8
18 22-35 2.3

20 30 1.8 -3.4 2.3

Example Group 5
This example illustrates the effect of the oven dryoff temperature on the side-

25 wall strength of aluminum cans. This test is a quality control compression test
which determines the column strength of the cans by measuring the pressure at
which they buckle. The results are summarized in Table 6.
It can be seen from Table 6 that at an oven drying temperature of 193° C, a
2 psi increase was obtained in the column strength test compared to the value ob-

30 tained at 227° C oven temperature.
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the préfé??E@ rati o of phosphate to the other conponents. In such cases,
nitric acid is preferably used when donme staining resistance is desired:;
ot.herwi se, any other suf- ficiently strong acid that does not interfere
with the attai nnent of the objects of the invention may be used; in such
cases, sul f%&wwmww;mﬁs
expensi ve than ot her strong acids. mg ng%s (D) and (E) normally are not
added deliberately to the stage 4 conp ab n (except for testing

pur poses), but normally accunmulate in it as it is used under practical
condi tions for tre@!mé'_mmmjimﬁighrfaces Whi | Columpi Strangths(PSEl | ikely to
have any benefi ci al effecéﬁ.?experl ence has indicated t a nor nal

equi libri- umconcentrati in comrercial alum num can ¢l'eaning lines wll
be within the range from 309 - 300 parts per mllion kg7 7%ight (hereinafter
often abbreviated "ppni), and satisfactory results can be obtained with
conposi tions including thil8nuch, or even nore, al um MiAS Pr ef er abl y the

total concentration of coqsgnent s (D) and (E) is, Bw%reasi ng
preference in the or der g| not nor e than 1000 70 0 450 400, 370,
340, 325, '

to the enbodi rrents of th| S i nvent lon i ncI ud| ng am ne oOxi de or quaternary
ammoni 0 sal t s asThe highes selupn strength test results are preferred and often required be-

cause the thin walls of the finished cans must withstand the pressure exerted from
within after they are filled with a carbonated solution. Otherwise, cans having weak
sidewalls will swell and deform or may easily rupture or even explode. It was found
that the faster water film drainage resulting from the presence therein of the lubricant _
15 and surface conditioner composition of this invention makes it possibie to lower the
temperature of the drying ovens and in turn obtain higher column strength results.
More specifically, in order to obtain adequate drying of the rinsed cans, the cans are
allowed to drain briefly before entry into the drying ovens. The time that the cans
reside in the drying ovens is typically between 2 and 3 minutes, dependent to some
20 extent on the line speed, oven length, and oven temperature. In order to obtain ade-
quate drying of the cans in this time-frame, the oven temperature is typically about
227° C. However, in a series of tests wherein the rinse water contained about 0.3 %
by weight of organic material to form a lubricant and surface conditicner of this in-
vention, it was found that satisfactory drying of the cans could be obtained wherein
2 the oven temperature was lowered to 204° C, and then to 188° C, and dry cans were
still obtained.
Examples Group 6
Uncleaned aluminum cans from an industrial can manufacturer are washed
clean in examples Type A with alkaline cleaner available from Parker+Amchem Di-
30 vision, Henkel Corporation, Madison Heights, Michigan, employing the Ridoline™
3060/306 process and in Examples Type B with an acidic cleaner, Ridoline™ 125
CO from the same company. Following initial rinsing and before final drying, the

cleaned cans are treated with a lubricant and surface conditioner comprised of about
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cd_rrponé’hll,szltﬁe pH is preferably maintained in the range from2.3 to 3.3,
nore pref-. erably from2.5 to 3.1, still nore preferably from2.70 to
2.90. Values of pH lower than those stated usually result in |ess
resistance than is desirable to done staining, while pH values higher than
t hose stat et | Shdyt weighisagtive organisadeindeienicad:- wateg ap specifiedsin Tade 7thelos sur e

aotd aur  no DrorgRies BHEF by S GaadaiG! PulRE gl S il sy e,

val ues of pHledirdalans afcCiréhtdd/with aCeARiVEadbivant Afd BiFERSCondititnef coripridede

|l ubricant and sur- face conditioner cqat_lﬁ"nﬁ%. I f the surfaces bei n)g treated
are predoni rifratiopt al%naetive caganic (vinsdeiorinebwater plussabopb? &laiP-ewi%) phdeude

; D | oqi S ; qut i ;
b | cabt " arbiO AR slecittH falravfe 7. efth 1 xBPaRRAPESELARRIAL B -
anount of hyidgdhitiadrinsing@ind before iRl @vyirgh ehedtlefialuding iages atated witht ® hibre

| ubricant and surface conditjioner form n(}; conposition duri,nﬂ Its use. \Wen
conponent ( Cjant aad sudacegandisioneiccampiised of abowjel & astive 9reanie Abdg dejqpized

water plus about 0.5 % by weight of surfactant (III) specified in Table 7 below. In
a further set of examples, following initial rinsing and before final drying, the
10 cleaned cans are treated with a reactive lubricant and surface conditioner forming
component, in deionized water, comprised of about 1 % active organic (I), about 0.2
% inorganic (IT), about 0.5 % surfactant (III) as specified in Table 7 below. In all

cases in this group of examples, the COF produced on the surface is less than 1.5.

Examples and Comparison Examples Group 7
15 In this group, various candidate materials for forming a lubricant and surface

conditioner were tested at lower concentrations than in Group 6.

7.1 General Procedures. Mobility enhancer/rinse aid process solutions were pre-

pared using deionized water with a conductivity less than 5 psiemens; unless other-

wise noted, all other solutions were prepared in tap water. Drawn and wali ircned
20 aluminum cans were obtained from commercial factory production.

Most cans were tested on a pilot scale beltwasher, a single track seven stage
conveyor belt type washer (hereinafter denoted "BW™") at its highest speed of 6.2 feet
per minute ("fpm"). Alternatively, the CCW already noted, which processes 14 cans
in a sequence of batch steps under microprocessor control, was employed. Both

25 types of washer were capable of simulating the sequences, dwell and blow off char-
acteristics of full scale production washers.

Free Acidity and Fluoride Activities of the cleaner baths were determined as
described in the P+A Technical Process Bulletin (No. 968) for Ridoline 124C. The
cleaned and treated cans were dried in an electric forced air oven as described be-

30 low. Can mobility was tested as in Group 1.
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mol ar r & i182b8t ween components (Cerr]):(B): (A,
phosphate content only of conponent (C) as defined above,

- 4.0):(0.25

1.5) 1.0:(0.8 -

1.0:(0.95 -

ponents,

i n whi ch phogphalee

concentratio
is,

pr ef

Wi t h i ncrisasi=ag

to 2.25, 0.42 {Ap 1.

mllinoles psg

concentratio
erably is in
1.0, mMM and

wher e

"Cerr]"

conposition ¢ gf er-

fromO0.40 to
numeri cal

spe

equi val ent asj phosp

denotes the
I's preferably,

with increasing pref- erence in the order given, in the range froml.0: (0.5
- 8.0), 1.0:(0.5 - 2.0): (05-60) 1.0: (0.7 - 1.3):(0.8 -
1.2):(0.90 - 1.40), .G‘.IQG 110:105-125,or
- 0 - PO used or es ot
 he réf: YF Qrgqréy U()A) !rwrlgeweq ¢ Spgfactant S0 ok |
r%ml'y ‘ ngB3 as|stated above fpr cgses
| ndependent |y, |t he
dfypeo corrposi tion prefergbly
o oo tho o gao-——trami(0. 14
DQmer 5§7 t CCa}yrﬁujq A AR fbrlcﬁplxl £0-678| 2.2
IILC \TIU'IUIITILCI' I C O y L'I_IC
B8f cofrporeentsq B)Cdpnicacitbr kl nH2rBge 4 d"dﬁﬂ'ﬁm K-t pr gR:2
€ rapge 1romy.20 To0 Z. 0, qr_nore prereraply rrom 0] 40 yo
coh 831 ¢ &@ﬂc@étﬂponer tFefg] err 1] NEO Oioz Xy BRdy
[ h r 0.20 { re pr bly
f of %g{eﬁ Fﬁnﬂ thg"ﬂ? ‘gbl \ 0. 6( }g“gn ?ﬁr hese
|j i cati ons. for conponent (Qerr]). t Nef chi omeiL
PBhferdoPn QT paiticUHP" 18 RIDS PO TITON BE-16 2.6
143 91%
B Emersol Stearic acid H,TiF TRYCOL 6720 2.6
153 NF 92%
A Emersol Isostearic acid | H,HfF; ANTAROX LF- 2.6
871 330
B Emersol Oleic acid 75% | (NH,),ZrtF, | TRITON H-55 2.6
6313 NF
" A Empol Dimer acid Fe,(SO,), | TRITON H-66 2.6
1014 95%
B Emery Azelaic acid AI(NQO,), TRITON QS-44 2.6
1110
B Ethox MI5 | Ethoxylated iso- | TiCl, TRYCOL 6720 3.0
stearic acid '
A Emulphor | Polyoxyethylat- | Cel, SURFONIC LF- 3.0
VN 430 ed oleic acid 17
i B Ethox Polyoxyethylat- | FeF, LOMAR D 3.0
MOS5 ed oleic acid P‘
il A Monamide | Lauric alkanol- | FeCl, DOWFAX 2Al 20
150 LW amide
B Monamide | Myristic alka- FeBr, DYASULF 9268- | 3.0
150 MW nolamide A
A Monamide | Isostearic alka- | H,ZrF; DYASULF C-70 | 4.0
150 IS nolamide

... Table continued on next page ...
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. or ‘ani ond ¥R3dGuced by any degree
con-
within the stated ranges inprove
pasteuri zation but al so increase

si dered as phosphate ani ons.

of

t he done staining resistance during
the foam ng tenden- cy of the conposition

I oni zati on of phosphoric acid is to be
] Hi gher concentrations of conponent (A)

and often nus Orded 1ol tihat. T edsory] e T ower] tHne. Comn- . cernt n of
conponent (A)f E¥e hi gheActive@irganie (Dhe condeorgami¢ gn BrfactapolEnt | (HEb)
wi thin the stht ath-r | re@)st ance i s inportant,
because conpojpergte ( )ng@@ar t eHRftficaiyNey gi stical ljy with conponent ( to
pronote done BtRy g heshel ANChestliBiSE © ncentratijons of conponent (
W thin the st ; nts
(D) and/or (Eh s rehabhatghy highic thdgy. o ndi t]i g8t ilafg | ¢
is preferred jhat th 1 onposi f 0 accordlng 0 thlq i nvention thatl I'ngl ude
anm ne oxi des narly nilum 16 salts ldo not containlcertiain
materials thaj gre UsafodhfatOr| RBPhdiciphoSNNERERTEN + |BPOLYTERGENT | 2.0
q BH 650 phate ester, acid SLF-18
form
B Ethox Aromatic phos- | (NH,),ZrF, { PLURONIC L-61 | 3.0
PP16 phate ester
A Rhodafac | Aliphatic phos- | TaF; TETRONIC 701 6.0
BL 750 phate ester, acid
form
L B Rhodafac | Aromatic phos- | NbF; PLURONIC 31R1 { 5.0
i PES10 phate ester, acid
form
A Ethfac Aliphatic phos- | H,ZrF, FLURONIC 4.0
142w phate ester 150R1
B Rhodafac | Aliphatic phos- | (NH,),MoO, | APG 300 6.0
RA 600 phate ester, acid
form
A Armeen Z | N-Coco-B- H,TiF, TRITON CF-21 6.0
aminobutyric
acid
B Hamposyl | Lauroyl sarcos- | VF, TRITON DF-18 5.0
L ine '
A Hamposyl | Cocoyl sarcos- | FeF, TRITON GR-7M | 4.0
C ine
|
B Hamposyl | Oleoyl sarcos- SnCl, TRITON H-55 30 F
0 ine
A Hamposyl | Stearyl sarcos- | Al,(SO,), TRITON X-100 2.0
S ine
B Acusol Polyacrylic H,ZsF, TRITON X-120 4.0
410N acid, sodium
salt,
.. Table continued on next page ... This Sheet Has Been Replaced
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| 7 ot her AenB21Gments of this invention,

other materi -

i ndependently for each possible conmponent
preference in the order glven

and al so do not contain certain
als with various di sadvant ageous properties.

Speci fically,

| isted bel ow, with increasing
ani ne oxi de and/ or quat emary ammoni um sal t

based conposi ten CoT STt o= S CroT=rot uwem Sterere—4
defined above,|| eExkhe; as Acive Orgafit ¢ di | t Deor W«Shefachmtéﬂmabp
contai n no norle ghan 5, 1.0,_0.2 0.05 O a1, 11()03, 0.001, or 0.00D5 %by
wei ght of any pf pj¢he} f o.i. Q)i ng g, ﬁr ﬁ § [dther thanfthose specifief as]
necessary or u- 1a ﬁ ponert s (G) above]: (a) surfact ants such as
(a.l) organlc bhasph Meer 4 PEsdriptign. o4 ‘9. 3) fatty |ng
nmono-, di-, trf- . ang elr I v has |
(a.4.1) salts,|Ba. 4 ggﬁ%ﬂéﬁ (RE LA ol Pa. 4. 3@@?&1 qs‘?éj‘g% terk> a
(a.4.5) etherdl (b) koM actant §“Fﬁa%‘eare allkoxyl atedibut are other
described in nt (a); | K ast H tri d
sulfate and s ongt ¢! ggeuﬁc% vsgtl()§<c}/d1 )}ff.ﬁg urcovg%?‘synt %igﬁ;ca y deI(’I /gé)
al cohol s, aci &Y natur (de) aminao dcids:  (f)
wat er - sol ubl e YeB b and/ggdngﬁtN,cgropo{,prrers of ﬁ{mbgngg@xi deao
propyl ene oxi y ey OXi de, Conffind NC 29 d &nd itg derivatives, fmalei c
acid and its « ves, and/|o ethb M %he cdhol ; and (g) salts of or{ gafpic
aci ds cont ai ni ptal—of —at aVs BBaIVAa TaFSTVAVINERTT AT THY 1=S08
Igepon Sodium N- VF, IGEPAL CO-887 | 3.0
TK-32 methyl-N-tall
oil acid taurate
B Neodol 25- | Sulfonated line- | (NH,),WO, | IGEPAL CO-630 | 3.0
3A -ar alcohol, am-
monium salt
N A Aromox Bis(2-hydroxy- | (NH,),ZrF, | NEODOL 25-3 3.0
C/12 ethyl) cocamine
oxide
B Aromox Dimethylcoc- FeF, NEODOL 25-35 3.0
DMC amine oxide
A Ethoquad Oleyl Fe,(SO,); | NEODOL 25-9 2.0
0/25 [POE(15)]
ammonium
chloride
B Ethoquad | Cocomethyl AlL(SO,), NEODOL 91-25 3.0
| C/12 [POE(2)]
| ammonium
chloride
A Ethoquad Octadecyl Sn(SO,) TRITON QS-15 3.0
18/5 [POE(15)]
ammonium
chioride

.. Table continued on next page ...
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Preferred #2HE - sol ubl e pol yners incl ude honopol yners and het eropol yners of
et hyl ene oxi de, propyl ene oxide, butylene oxide, acrylic acid and its
derivatives, maleic acid. and its derivatives, vinyl phenol and its
derivatives, and vinyl alcohol. Specific exarrpl es include Car bowa[ err]
200, Car bowax [fErFT—J000;  car DoOWaA T e T 90T Car 1 0Wax] e 1] LHJ0 e
Car bowax[ err] §33%0, |Car b(mmvfeeﬂrgan&OﬂD anfl I@ongnniud 28uffectant (HI)I pH
avai | abl e frofp \dm-or Carbl de Corp PI uron cleqmmj L6{L, Pluronic[err(] L11,
Pl uroni c[err] |31#8, [err] ronic[errf| 304, Tetronid[err
701, Tetroni ce;ﬁeé %‘%H% ohi c c3‘0R4 and Tet rjoni c[err] 150RY, al

avai |l abl e frofRBA py attHBY t el CoY! 410N _sad

pol yacrylic adgi Ac : cr I |
sodi um sal t of }?ral ei cﬁé‘%ﬂ' 8I #ﬁﬁé\y d a‘§§’cAcu ﬁf#§¢HB§%§ 8%5
salt of acrylijc acid/ eic ag all. avai| abl e from Rohm & Hpas
Conpany; and met hyjl gl ucam n =hé[é@ﬁlﬁzs of pol yvi nyl phenol and .
N- et hyl et hangl am nq ad- duct$ mstthylethydi ny| phenol . Atjdi tional inprdvengnts
are achi eved iy conlji ning i n {lemnonixmess of this in-
methyl sulfate
A Ethfac 136 | Phosphate ester | H,ZrF, IGEPAL CO-887 |23
B Ethox Phosphate ester | H,ZrF; IGEPAL CO-887 | 2.7
2684
A Trylox Ethoxylated H,ZrF; IGEPAL CO-887 |23
5922 hydrogenated
castor oil
B Trylox " H,TiF, IGEPAL CO-887 | 2.7
5921
A Trylox " H,ZrF, TRITON H-66 2.7
5925

Foam heights were determined by placing 50 milliliters (hereinafter "mL") of
the process solution in a 100 mL stoppered graduated cylinder and shaking vigorous-
ly for 10 seconds. The total volume of fluid, liquid plus foam, was determined im-
mediately and after 5 minutes of standing. These "foam heights” will be referred to

5 hereinafter as "IFH" (initial foam height) and "PFH" (persistent foam height)
respectively.

The water break characteristics of cans treated with candidate final rinse mo-
bility enhancers ("FRME's) were evaluated by visually rating the amount of water-
break on each of the four major surfaces of the can: interior dome and sidewall and

10 exterior dome and sidewall. In this rating scheme a value of 2 is assigned to a com-
pletely waterbreak free surface, zero to a completely waterbroken surface and inter-
mediate values to waterbreaks in between. Four cans are evaluated in this way and

the scores totaled to give a number between 32 and 0, the waterbreak free (WBF)
rating number.

15
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17 vent i%dS52He step of additionally contacting the exterior of an al umi num
can with an inorganic material selected fromnetallic or ionic zirconium
titanium cerium alum- num iron, vanadium tantalum niobium

nol ybdenum tungsten, hafniumor tin to produce a film conbining one or
more of thesel.ReEfed ofiClburePBath Fhildide oa‘cumﬁ ORLOOF- GIREREN iR JRHY CCW

materi al s. Athlnfllmls produced havi ng coefficient of static friction
that is not ubgegyent drymgpves Vfﬂf%ﬂéqdaﬁﬁl §¢11Dé'§6 than the coefficient

wi t hout such f| Im g g eby i npr ovlla mbe 3by hn hi gh speed conveyi ng
W thout interferi n %h subsequ a| ntJ n pri nti o9
or other _simlar rating of El;g ﬁiu

i ncor porati ng such i nor gani ¢ mat e} FE‘“? f*ﬁ‘éﬂ‘y Bl WmVcim 10 mi¥e ai |

with reference to zirconi um cont aﬁ“ﬁﬁeﬁ@"%ﬁg" CafB@3e¢.n U S. Patents 5,030, 323
of July 9, 1991 andage 864, 500 of WpwaitreB03ec. 1991, the entire disclos-
ures of which, to Sllage éxtent not delcrmpsi whent90nech any explicit statenent

herein, are herebyStiagn:Grporat ed heptivnal dpplicsior 6h0.e% MB48TH20iskeit i on of
other mesal lic matgppabs for thosgmtt@ewht explicitly in one of these

patents is wthin phgh scope of thosRnskd b i@ the art.

The "fluoride activity” noted for Stage 2 above is defined and can conven-

iently be measured by means of a fluoride sensitive electrode as described above and
15 in more detail in U. S. Patent 3,431,182.

Effectiveness of soil removal was measured by use of the "brightness tester."
This device consisted of a power stabilized high intensity lamp and a fiber optic
bundle conveying the light tc the can surface. The light reflected from the can im-
pinged on a photocell whose current output was amplified and converted to a digital

20 readout by an International Microtronics Inc. Model 350 amplifier; the number dis-
played was recorded as the brightness of the surface. The instrument is calibrated
with a back silvered plane mirror to a measured reflectivity of 440. Once calibrated,
the reflectivities of fourteen cans were measured and averaged. With this device it
was possible to measure the overall interior reflectivity and exterior dome reflectivi-

25 ty. Results ére shown in Figures 1(a) - .i(d).

These results indicate that brightness increases monotonically within the
range shown with increasing fluoride activity. COF values, in contrast, appear to
peak at fluoride activities corresponding to about +10 mv readings and decrease
slightly with either increases or decreases from that range. The variation of COF

30 with fluoride activity level in these experiments is actually of relatively little practi-
cal importance, compared to the substantial improvement obtained by using a suita-
ble FRME material.

If the results shown in Figures 1(a) - 1(d) were the only practically important
considerations, they would favor the highest fluoride activity levels. For several rea-

35 sons, however, this has not been found to be true in commercial practice. High
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In a fuX 1821@referred enbodi nent of the process of the present invention,
in order to provide inproved water solubility, especially for the

non- et hoxyl ated :organ- ic materials described herein, and to produce a
suitable filmon the can surface hav- ing a coefficient of static friction

not nore thanfidorfdedbied$ admibd @ostBShCHRRNS hZh Breting HiteS 1Bt :ﬁﬂfi&iea@@g@l-
surfactants, preferably al koxyl atted and nost “preferably ethoxyl- ated,

al ong wit h suldtion@hatembatxaosistordven damage amehedbontainers ability toheontdie presd can
surface prior_to final drying and conveying. Preferred surfactants,include
ot hoxy| - at ocPSHa® Ofews ISR sedrateHbevealts, Alipr Brinieatred gamynereia ABFrs,
such as | aur ydticagvieas hedd BARlaSivelPuhbARinfe BétVedn Vasl forfladlss afd cREAIAP) the
non-ionic, cationic, or anphoteric surfactants. Al kyl pol ygl ycosi deS such

€

as (Jerr} - Qpiby rgsiduek fronpeary firming prgecastentd ngmave thanaigethe dafrasatoryo experi-

pol yneri zati on_ bet n and 2.0 are _.also sujtable, h | asses _of
surfactants S@F?gb‘\feﬁeerfa r?}(t,eérc‘r‘bq %ﬁ’t ?%‘ﬁs 8?8“&%&%%?@8&% ‘f/&{fn@"&ﬁgﬁ S“Sr‘?énm S
con- taining dangrind.ceanthgl@emimASa reduldhibeS Bacts, Muoride elcavidPlieve® corre-
nonyl phenol condensed with from6 to 50 noles of ethylene oxide such as

| gepal [err] GDosdingdo glackpieraadings RhGom PHULenk) malhaye baen fousditg dergsner- f or
a1 0 b RO AR o1 P b berkid A0 iR 12
10 expected from the results shown in Figures 1(b) and 1(d), higher fluoride activities
within these ranges are preferred when high brightness of the cans is required.
7.3 Screening of Diverse Materials For FRME Activity. The CCW was operated ac-
cording to the following scheme, in which the extended Stage 3 rinse time simulated

a production sequence wherein the normal Stage 3. 4, and 5 applications were used

15 as rinses:
Stage 1 sulfuric acid, pH 2.0, 30 sec., 54.4° C
Stage 2 RIDOLINE™ 124C, 15 mL Free Acid, 3.4 g/L total of

surfactant, Fluoride Activity -10 mV, 90 sec., 54.4° C

Stage 3 deionized water, 150 sec. (ca. 17.7 L)

20 Stage 4 as noted in Table 8, 30 sec., 29.4° C temperature
Stage 5 . not used
Stage 6 not used

For this work Macamine™ SO was predissolved by adding 15 % isopropanol. For
the compositions containing Igepal™ 430 or polyvinyl alcohol, 1.6 g/L of Igepal™
25 CO-887 was added to obtain a homogeneous solution. Results are shown in Table 8.
Among the candidate materials shown in Table 8, oxa-acid esters such as those
identified in the table as OAE 1 - 4, are preferred lubricant and surface conditioner
formers, as are the ethoxylated castor oil derivatives and amine oxides with hydroxy-
ethyl groups bonded to the amine oxide nitrogen, such as Aromox™ C/12 and T/12.
30 Quaternary ammonium salts, such as the ETHOQUAD™ materials exemplified in
Table 7 are also in the preferred group. The ethoxylated castor oil derivatives,
amine oxides, and quaternary salts are all considered in more detail below.
7.4 Ethoxylated Castor Oil FRME'’s. The CCW was charged and operated as de-

scribed in § 7.3 with the exceptions that the Stage 3 deionized water rinse was
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18 products being avail able from Union Carbide Co., and Ethox[err] 2684 and

Et hfac[err] 136, both available fromEthox Chemcals Inc., are

representati-ve exanpl es; polyeth- oxylated and/ or pol ypropoxyl at ed

derivatives of linear and branched al cohols and de- rivatives thereof, as

for exanple Trycol[err] 6720 (Henkel Corp.), Surfonic[err] LF-17 (Texaco)

and Antafjox[err] LF-330 (RhOne-Poul enc); sulfonated derivatives of |inear

or branc ed aI i phatic al cohols, for exanple, Neodol[err] 25-3S (Shell

Chemi cal sul - fonated aryI derivatives for exanple, Dyasulf[err]

9268- A, g[err] oC 70 rv MOWRS e bl ey AV ch ARG ek o e Rkaley COT . )

and Dowf dx[ ert!] 2A1°T 4avail 3bT € BSW TCREN™ A TI7)" “dAd” &t RyT ene oxi de

and propyl engEloxi de ,cqpol ymere~fm)a LREpke, ﬂmm&@ gRlr gl

Pl uroni cfjerr]a81, Pluronic[err] 31R, Tetronlc[err] 701, Tetronic[err] 90R4

and Te- ron| [err] + 150R1, aM mﬁlﬁﬁ&b&mfr&mﬁsﬁi@@h P QRE the

| ubri can surfac_e condi tioner for alumpymcans iQ agc,glé ance with
bI® an et hox-

this inv nt| y &nprise a phosphdte aciester, qrspr & &
yl at ed aI ohoLo phosphat e ester. Such pbpsphate @ste,ré AT €
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t he organi ¢ phosphate

phosphate esters with and w t hout

I n general,
The | ubricant and surface conditioner for alum num cans may

SC.

and as Ethfac[err] 136 and Ethfac[err] 161 from
and aryl

bl'e under the tradenane Rhodafac[err] PE 510 from Rhone-Poul enc
Wayne, NJ,
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substrates to be treated and the tenperature of

19 positions during treatnent are generally not critical
they may be taken fromthe known state of the

conpositions and the netal
features of - the ‘Il nvention;

the com

ed
after the

s 'i‘fpor t ant

and a tenperature
ion'i

are general ly used.
such aspa

¥ AN

re not treat-

after the cans have been

Gl LG LK L ENS&: of § Qgpor dance

ur f act ant
t ' conposit
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{

lﬁ"e"\'*m B &1 “WPth “ae T i cant

If the cans
2RI

LS
nmen

power spraying is the preferred
in stage 4 in the range from5 to

0., 0.3
‘%#er?e'aﬁferﬂ
Si ng an-an-0a
the treat-
about 5.

|
of
[=¥s ]
!

i

SXpLased

i nvenfi 817 "tAE” TANS MEY
h

co

nore preferably from 10 to 30 sec.
ep

nore preferably 30 to 48 C,
in the cleaning process of the cans,

ey arg dpicald ¥
T
bout 2.5 and

o« WV~ O

and ti nes of contact
or

| arge scal e operations,

for
or
ester.
LWeEN &
ricent &a

e conditioner

acid
bet

t

HEQ Shex

ans a
k)

nditionqrtﬁ

\D
faCe=C

a e Su

2
:
s
&

- 660

- 20T
$98° 661"
o¥8" 881"
126" SO1°
" 0s0°T OpI
$<8 8st
1248
C16° 9LT
6£8 8S1°
AL AR AN

988" T
© 101 oLl
SI18° 90

- £

- 6Lt

- 686

S ELL

144

i 2YA
98" ILI
69" obl
186" €607
OLL (8T
TSIl TEl
9L9" 091
$88" Lo
0£6" oLl
6¥L SLU
©SYO'L 10T
COLLY LLY

However,

60 seconds ("sec"),
of 20 to 60 C,

net hod of contact,
Gener al

washed,

with thi
and surf
phosphat
and gene
preferab

art.

4
g
W th thet}f/

acidic

~ 400

dJ00  HTH ®[MOIoN

=+ 28pd 1Yau uo panunued aquy

60 ‘[(HO)O=d-*HDIN'EN
667 ‘[*(HO)O=d-THIIN

006 §61(0A) -
0008 1810 -
0S€E LsLod -

002 STH03) -
osp1 ¢ze(oa) -

- 00SLI u(Os) -
osL £91(03) €HO0
000S 8110 €HD0
0S¢ £ LoD €HO-O
0002 L0 €HO-0
6'0LS sL(03) 1Auayq (AuoN
96€ HOoD) [Auayq [AuoN
svL T1oa) fousyd JAuoN
$'8L9 $'01(03) [ouayd 1AuoN

099 oroM lowayy (AuoN

- ENOOD-A ST4LD
- 03 des €110 81-21D
- od ded> ¢HD 81-710
- 0| ded ¢HD R1-Z1D
ozy 03 OF/0d/0 01-8D
- 03 Od/V1 101Dt
- o4 Odrv1 Z1-01D1
- o3 Odrv1 Z1-01D!
- 90 £1D
- x4 (012)) 810
- 90D 01D
- L1(0D 81-91D
e
JWAOIPAT]

OGdoIPAH

aeuoydsoyy
aruoydsoyg
OHd

Dad

Ddd

D4dd

D3d

D4ad

Dad

Ddd

Ddd

Dad

S L(OF)-dN
HOD-dN
ZIOD-dN
$01(03)-dN
01(0T-dN

ANeuoyng-oudi]
aieuojmg-oudiy
JURIOBHINSOION].]

joyoopy Aney
1040a[Y Aueg
[o4oo1y Aneg
1o4oory Aned
[oyoopy Aneg
foqodry Aneg
Ioyooly Aneq
1040y Ane.
joyoory Ane.
10400y Aned
104051y Aneg

S TRy

900T w,159nb3(

000T y 189nbaq

006-94d ,y Xemoqre))
0008-D4d g Xemoqre)
05ee-04d ( Xemoqmr)
00Z-0dd ,y Xemoqren
0SY1-D8d , Xemoqre)
NOT Dd y, Xemoqre)
N3ad Kxoqopw W XeMoqre)
03d KXoy w Xemoqe)
DAd Axoqap W XBMOQIED)
03d AxomoN W Xemoqre)
019 y,1edod]

OEY y Jedas]

0TL yufeda3]

01L p,ledad]

099 . fedad]

00 5, 31N

001 y 819

9Z1-0d , prionig

SO-LIN 1y, P1UOIBA

8- LNy, PIUOIBA

T LA OTUOJEA

NO8-TX w UONLL

T09-XS 4, eldxopueg
YTP-XS eI X0pURS
80t-XS j, MNeIAx0pUEg
9-val w,lend

£T-VO , Bnd

-V B0

LT-VYSD y BNd

oSt
-redwo)y Jo
AEPIPUE)

Replaced

AT

This Sheet Has Been



wat er rinse,

rinse. In such event,

the cans are often exposed to a tap water
dei oni zed wat er

rinse and then to a

t he dei oni zed wat er

rinse solution is

prepared to cont-ain the lubricant and surface conditioner of this

i nventi on,

whi ch may conprise a non-

ionic surfactant selected fromthe

af orenent i oned pol yoxyet hyl at ed al cohol s or poly- &xyethylated fatty acids,

or any of the other suitable materials as describ
the cans may be passed to an oven for
Lﬂg The amount of

t reat ment,
pr ocessi
the tre
val ue n
to a val
0. 50.

ng/n{errgl
preferr

nore th 0,

abbr evi at

eé
formthe.f bn

8§l

an——

Weight

Molecular HLB

Hydrophile

Hydrophobe

Chemical Class

or Compar-
isof

Candidate

edsw&meﬁuemm

nmore than 1.5

Zhat 1 he ,aquequs 8 uliicant R
conposi t&jog cont ai n,

he

%Ioﬂ

or Wit
such anpunt s
I eas0lSy

&

asi ng p efere

s

1.0, 0.8, 0

&

wth wncgs

HO

56
§.

»
1318 99-,

1.335
1.886

11

1.214 23

1095 B5-.
1.176 .15
1239 B>
1266 125 -
1.059 ,$3§10
N4 3L—

601
396 ih&

1271
1211
901  J76.149
1.133 08&--
479 o1~
614

182

Trien[CH,-P=O(Na),] 683

HMDA[CH,-P=O(Na),], 721
R-OH

(C-OH)2
C-OH

EO
S03(-)
(S03(-)12
C6-COOH

[(C-CH,OH)){P=O(Na),}, 294

2-Me,2,4-CS5 diol
iso-C12-Ph (bis)

C12-Ph
C6

Lttt a4

Sorbitan ester-(EQ),, C12

Phosphonate
Phosphonate
Proprietary
Sulfonate
Sulfonate
Sulfonate

Dodecylbenzene Sulfonate

Methocel™ 40-200
Dowfax™ 2A1

Dequest™ 2054
Dequest™ 2066
Belzak™ AC
Pentaerythritol
Poly{vinyl alcohol}
Sorbitol
Tripropylene Glycol
Xanthan Gum
SOMAT™

Heptane Sulfonate
Nacconol™ 90F

Cerelose™ 2001
Hexylene glycol

Dequest™ 2016
Glycerine

Tween™ 20

sheuld &

&y

D. 66,20. 6
e orgt he Brde
aﬂd~SUTface°condEt|o
EONOMEL
rflce candltgone
nce in the grde
& G220 qfe
sarytgga |c

t>IS

$n1on“ﬁhe

387

Suifonate

Notes for Table 8

"StD" here and in subsequent tables means "standard deviation from the mean." "WBF" means "waterbreak free ratin

RO-(C,H,0),-(C;H,0),-CH,-C(0)O-CH,,

with the straight chain alkyl group R ranging from 8 to 18 carbon atoms in length, “m" being 0 or 1, and "n” mngingmnrd

Ethox™ MI-14 represent determinations with different lots of cans. The "OAE-" products have the general chemical

above.

ing pri
| ubri cant and surface co dltloner
@h()l,”(d"b% &Uffl c@nt to re
I ncreasl ng prefergnce sn ot
e of MERRE ERXERIRZED,, 8.8 KRR 72,
eral |y §peak|ng
to&rmhﬁﬂﬂwﬁdmﬁgwmw
outside Ssurface of the cangs Ror

er |

\ft er such
pr to further
remai ni ng on
sult in a COF
e order given
$, 0.55, or

of from3
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xenerally
form ng

gi ven, not
iter (often
terial(s) to
afed

This Sheet Has Been Replaced

AARETL




can surface gfgsan@dryi ng. Enbodi nents of the Invention with Desirable
Speci al Characteristics In accordance with a particular preferred

enbodi nrent of this invention, it has 20 been found that the coefficient
of friction of a surface treated with a lubricant and surface conditioner
is |less easil AGRIER P t l?‘{bga'ilz AEEath

condi ti oner %Pr%osi tlleg% %/ercfc ﬁdhés‘ﬁg%?éhagr?ﬁxgﬁgp{g?sc?ﬂgo ol'l ow@g Oraggtr'“thgn

material s: al 150(’c£>2yﬂme<s«iagar4 campasitions wead axishoaat ior Tabilé 91 fThglexparimetasisingd
hydr ogenat ed

alm'kne isal tz Wimf at ﬁlla@F’?‘dF%Q%la"\{ﬁgf F&aﬁlﬁk Ge at_g -C’iti? &C’i‘ ‘?‘gﬁﬁcaelég}‘{/( tlzlq%;;ﬁgto
ﬁonogrkgis | at egnpgght 34 dggﬂi@ﬁeﬁhﬁgh%gﬁmﬁﬁ?w&sl naﬁd&g?rﬁbéaéﬁﬁgxy C<51°t81ena

guat er nasy anfasminim salts, al kyl esters of 2 substltut ed al koxyl ated fatty

al kyl - oxy acetlc aci ds (brlefly denot ed herelnafter as "oxa-acid esters")
as described # Gt A DD i - fi

February 28, 1992 the}dlsclosure o

Table 9
ETHOXYLATED HYDROGENATED CASTOR OIL DERIVATIVES AND
COMPARISONS AS FINAL RINSE MOBILITY ENHANCERS

10

Product Grams/ COF COF-2 IFH PFH
Name 8 Liters Mean St Mean StD
None 0 1.231 149 - - - -
Trylox™ 5922 1.6 479 072 .503 085 69 65
Trylox™ 5922 04 974 161 1.055 151 60 56
15 Trylox™ 5922 0.8 1.007 117 1.131 132 70 60
Trylox™ 5921 1.6 511 .108 548 093 74 68
Trylox™ 5921 04 1.072 144 1.034 201 63 59
Trylox™ 5921 0.8 883 154 958 152 62 54
Trylox™ 5925 32 914 .140 1.139 157 67 62
20 Trylox™ 5925 64 1.020 149 1.231 122 74 67
Trylox™ 5925 9.6 965 180 1.007 122 73 63
Ethox™ MI-14 1.6 621 118 1.059 144 75 70

25 7.5 The Effect of Ethylene Oxide Content On The Properties of Isostearyl FRME's
And Binary Mixtures With Other Surfactants. The CCW was charged and operated
as described in § 7.3 with the Stage 4 variations shown in Table 10. The results in
Table 10 indicate that only very slight defoaming at best was achievable with these
defoamers. However, lower amounts of ethoxylation of the primary ethoxylated iso-

30 stearic acid lubricant and surface conditioner forming composition result in less
foam, with COF values that are fully adequate for most applications. Mixtures of
the "defoamers" Pluronic™ 31R1 and Trycol™ 6720 with Ethox™ MI-9 produced

somewhat more foam than compositions with an equal total amount of Ethox™ MI-9
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of  which i sAh&ee@y i ncorporated herein by reference,
al koxyl at ed and non- al koxyl at ed pol yners.
surface conditioner

t he surface before autonatic conveying,
organic naterrals preferably also I nc
the group consistin

vanadi um t aBFEEGIHD

Fur t her nor e,

and wat er - sol ubl e
if the

| ubri cant and

is not applied to the surface fromthe | ast aqueous
conposition with which the sur- face is contacted before the |ast drying of

g of zirconium tit

kol e

or ionic form ANESUREACEIGH
and surpace condi YARASION OFEOBIRFASTTANTHARDED iAScATHAM
el enent along with organic naterial .

scope of theMesyenti 8l exc

illustrates the anmount of alum
necessary to iqprove the mobility of the cans
1.139 .170 0 - ] -

15

40

Acd| | ystrati ve,

For

n

ETHOX W AN TERCBO3

and not

the conposition including the
es A netalTic el enent sel ect e
@t cerium al unin- i ron

(] ETHORELARONGRYPREMAR

¥ HUBRIGANE)
RIG AGIDX D QFbr i cant

from
tin,
lic

DEFOAMER netallic

a fuller appreciation of
i nvention, refer@fe shoul d Bfwxrieled t o the fdefosmeng exanpl esEh
I ntended to be nmerely descr

t he
iR 5 e

limting as to the
tot Efe e2f8bnt thatMNaMeir |initations may be
i ncorpofated into the appended clP8f ns. Exanple Goup 1 This exanple

| ubricant and surface conditioner

t hrough the tracks and

1.159 .181 0 - 0 - - -

1.069 .165 0 - 0 - -

1.190 .158 0 - 0 - - -

1.154 .198 0 - o] - - -

1.142 .174 (Average of result with above five can lots)
.587 .170 0 - 1.60 Pluronic™ 31R1 77 50
.817 .1855 0 - 1.60 Triton™ DF~16 79 55
.659 .175 0 - 1.60 Trycol™ LF-1 50 50
.499 .099 1.0 9 o] - 585 55
.478 .072 1.20 S .40 Pluronic™ 31R1 61 58
.479 .093 1.20 9 .40 Triton™ DF-16 63 62
.423 027 © 1,20 9 .40 Trycol™ LF-1 69 67
. 408 .038 .80 9 .80 Pluronic™ 31R1 65 63
.576 .172 .80 9 .80 Triton™ DF-16 72 69
.467 .103 .80 9 .80 Trycol™ LF-1 65 63
.496 .122 .40 9 1.20 Pluronic™ 31R1 67 64
.628 .176 .40 9 1.20 Triton™ DF-16 78 76
.656 .194 .40 9 1.20 Trycol™ LF-1 73 66
.457 .074 1.60 10.5 0 - 60 60
.465 .121 1.20 10.5 .40 Pluronic™ 31R1 60 59
.531 .108 1.20 10.5 .40 Triton™ DF-16 67 66
.566 .186 1.20 10.5 .40 Trycol™ LF-1 65 65
.583 .114 .80 10.5 .80 Pluronic™ 31R1 58 57
.564 .142 .80 10.5 .80 Triton™ DF-16 72 72
.550 .114 .80 10.5 .80 Trycol™ LF-1 69 65
.539 .111 .40 10.5 1.20 Plurunic™ 31R1 55 53
.685 .205 .40 10.5 1.20 Triton™ DF-16 75 70
. 644 .133 .40 10.5 1.20 Trycol™ LF-1 77 62
.444 .104 1.60 14 0 - 76 75
-477 .098 1.60 14 0 - 77 15
.534 .093 1.20 14 .40 Pluronic™ 31R1 74 71
.456 .121 1.20 14 .40 Triton™ DF-16 80 75
.516 .148 1.20 14 .40 Trycol™ LF-1 81 80
.505 .106 .80 14 .80 Pluronic™ 31R1 82 79
.532 .128 .80 14 .80 Triton™ DF-16 85 84
. 456 .078 .80 14 .80 Trycol™ LF-1 86 83
.681 .178 .40 14 1.20 Pluronic™ 31R1 82 79
.615 .149 .40 14 1.20 Triton™ DF-16 81 78
.538 .106 .40 14 1.20 Trycol™ LF-1 80 76
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printing sta# 821Gf an industrial can manufacturing facility, and al so
shows that the lubricant and surface conditioner

ef fect on .the adhesion of
| acquers sprayed on the inside sur- face of the cans.

of

does not have an adverse

| abel s printed on the outside surface as well

as
Uncl eaned al uni num

cans obt ai ned alenepbaralsongive tfustedr reduetioROiH Me QORI THE iRteractidds MaSVRfna) ean

with an al kal i ne

Ri dol i ne[ err] SSBWEXtS Gif

14 cans at a tgeg;, Ihe;a

| ubri cant and surface con

| eaner._avail able fromthe P+A, enploying that conpany's

Pradigt. cans were washed in a CCW process- ing

WP MRS T lnd Wl

reigahidie HF B anone

[HEE%

and then dri edrated anfadlosws: The | ubricant and surface conditioner conprised

about a 10 % active, concentrate of polyoxyethyl ated isostearate,
et hoxyl at®d noni oni2

M -14 from Et hox

an

gut f act Sutfuriggeid) piI20. $468Ct he tradenane Ethox[err]

JeCRl S,

IRIDOLINEE

returned to the can manuf act Whfhe

Stage 3

Stage 4
10 Stage §

Stage 6

tap water

not used
deionized water

|
r Fﬁﬁ?ﬁ’e ARG

15%1,3?{3}%5%:%){ @SQ% RROS

S WwWere

as noted in Table 11, 0.2 g/L total active additive.

Table 11

VARIATION OF WATER DRAINAGE WITH LINE SPEED AND ADDITIVE

15

Lubricant and/or Water

Drainage Promoting Additive

20 None
None
None
None
None
25 None

Ethox™ MI1-14

Neodol™ 91-2.5
Pluronic™ L-81
Pluronic™ L-61

30 Neodol™ 91-6

Ethox™ MI-14/

Pluronic™ L-81 (1:1)

Ethox™ M1-14/

Pluronic™ L-61 (1:1)
35 Ethal™ oa-23
Ethox™ MI-14
Ethox™ MI-14

Ethox™ MI-10.5

Neodol™ 91-8

40 Ethox™ MI-14/
Trylox™ 5922 (1:1)

Trylox™ 5925
Trylox™ 5922
Trylox™ 5921
45 Ethox™ MI-14

TO FINAL RINSE

Line
Speed
Setting

100

Water Retention

Mean

31.72
30.44
28.40
28.29
27.02
23.34
19.11
15.65
17.44
17.71
20.83

21.02

21.63

21.64
21.68
21.69
21.93
22.55

24.07

24.62
25.21
25.88
26.60

SD

.81
1.00

.37
.14
.09
.27

.53

.32

.72
.18

.38
1.00
.92

.26

COF COF-2
Mean StD Mean)
1.446 071 -
1.356 .211 -
1.124 - -
1.206 - -
1.201 .175 -
.728 - .970
.725 - .832
.919 - 1.141
550 - . 727
1.009 .204 -
.581 - . 707
1.090 - -
.581 - .680

.546 . 645
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eval uati ons.A 1821@ri nted cans were divided into, two groups, each
consisting of 4 to 6 cans. All were subjected for 20 mnutes to one of the
foll owi ng adhesi on test solutions: Test Solution A 1% Joy[err] (a
comercial liquid di shwashing detergent, Proc- ter and Ganble Co.) sol ution

in 3:1 deionized : ; LERR ki :
Solution B: 1% Jomﬂl?é g‘&"’ﬁ%?ﬁ? ngfe&t | ongflﬁ&l&d?boﬁ?zrg%ﬁ%t“gg tgtzqgﬂ?%ln er a-
ture of 100[ eapproxdmase tedationsiip\ietgeenhperperntageect ocwtpst aind dinehspeedilie feetnperest
sol ution, each,can was cross-hatched using a sharp netal object to expose
lines of al urfPH¥whi ch showed t hrough the paint or |acquer, and tested for

pai nt adhesi on. Thggikest 'ngl)q?ged apptyseqi N9 Scgh rr] transparent tape
No. 610 firmy over th% crosi‘n at ched aeeeg and tge(r:lf?hfavm ng the tape back

against Ptself with a rapid | ing notion such fat the tape was pulled
away fromthe cross-hatched alea. The results of 18hé .test were rated as

(ol Tovs: 110, feek eebotlctyl 12t 508 Sida1oh Biebadd eB Rl lgr b PAlE i
exam ned for RAys.PThBicafs wWeACoti@edRInCX 1ight gaig® M Puminum baking pan and weighed
with the tongs taking care to lose as little water as possible during the manipulations.
10 The cans, tongs and tray were then dried at 210° C for ten minutes and reweighed.
The average of three replicate runs was taken as an estimation of the water retention
of the finished cans. A fourth set of cans was collected, dried at 210° C for 3 min-
utes and tested to determine their COF. For those cases where the COF was less-
than 1.00 the COF-2 was determined. Results are shown in Table 11. Some sur-
15 factants were found that are better at promoting water drainage than the ethoxylated
isostearic acids that are very effective in providing lubricant and surface conditioner
films. However, the surfactants that are exceptionally good at promoting water drain-
age are much poorer than ethoxylated isostearic acids in reducing COF. Mixing the
two types permits imprcvement in water drainage, while retaining the ability to
20 achieve COF values that are adequate in many applications.
1.7. Amine Oxide and/or Quaternary Ammonium Salt Combinations with Fluoride.
General Conditions for the Examples and-.Comgarison Examples in § 7.7

All the process examples and comparison examples described below in this .

section used alurainum cans as substrates and a laboratory prototype simulation of a
2 commercial six stage processor. Each run was made with 14 cans. The process se-
quence used is described in Table 12.

Stage 4 compositions were prepared either by dilution of concentrate or di-
rectly from the ingredients. In order to simulate what happens in a commercial can
washing operation, the aluminum level (i.e., the stoichiometric equivalent as alumin-

30 um of the total of components (D) and (E) above) was adjusted to about 100 ppm, to
account for Stage 3 drag-out into Stage 4. Additionally, the pH, fluoride activity,

and concentrations of other components varied with the particular experiment, as
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In additiom 182G cans were evaluated for their coefficient of static
friction us- ing a laboratory static friction tester. This device neasures
the static friction associ- ated with the surface characteristics of

al um num cans. This is done by using a ranp which is raised through an arc
of 90 by using a constant speed notor, a spool and a cable attached to the
free sw ngi mmmm ranp
is used to hold 2 cans in horizontal T8%i® i3# approximately 0.5 inches
apart with the donepikési g66ohdx efbend Pdmp e ranp. A third can is laid
22 upon t he gxaxpas @%Eétﬁeﬁfnﬁ%%ﬂg the ¢ree sw ngcegpeedt@bnt he ranp,
and t hes edges of al so that they are even with each
other. As theiranp bempdns tponove I3drough 54 54 ar c, Aguleaws H,sogutomatical |y
actuated. Wen the ranp reaches the angl e at whi chgtlh@ igH =d can slides
freely fromthe 2 low er cans, hot oel ectric switch shuts off the timer.
It is this tide, reco?®ed |h°sec- ds, wher0is cSeeomiaraseiiay & as

"slip tine". The coefficient of static friction table below.
10

3 30 10 30 22+4 Tap Water
4 20 20 30 37.8 Varies; see details
below.
30 0 0 22+4 Tap water rinse
18 6 90 0 30 22+4 DI water rinse

Notes for Table 12

The composition for Stage 2 contained (i) a commercially available sulfuric acid and
surfactant cleaner (RIDOLINE® 124-C from P+A) at a concentration to give 3.4
grams per liter of total surfactant and (ii) hydrofluoric acid, and if needed, additional

20 sulfuric acid to give a free acid value of 15 points and a fluoride ion activity reading
of -10 mv, using the Orion instrument and associated electrodes as described in the
main text above. The free acid points are determined by titrating a 10 mL sample of
the composition, dissolved in about 100 ml of distilled water, with 0.10 N NaOH so-
lution, using a phenolphthalein indicator after dissolving a large excess of sodium

25 fluoride (about 2 - 3 ml in bulk volume of powdered dry reagent) in the sample be-
fore titrating. The points of free acid are equal to the number of mL of titrant re-
quired to reach a faint pink end point.

30 described specifically below.

Cans washed and rinsed according to the six stage process described above
were dried for 5 minutes at 150° C under normal conditions, except that when heat
resistant mobility was being tested, the cans were subsequently placed in a 200° C
oven for an additional 5 minutes. These conditions were identified as single and

35 double baked cans, respectively.

All determinations of coefficient of friction (hereinafter often abbreviated as

"COF") were made in the manner described in lines 44 - 65 of U. S. Patent 4,944,

889 and were the average of 15 individual measurements.
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| S:equal toAt h2¥@Gngent of the angle swept by the ranp at the tine the can
begins to nove. This angle in degrees is equal to [4.84 + (2.794)], where t
is the slip-time. In sonme cases the tested cans were subjected to an
addi ti onal bake out at 210[err] C for 5 mnutes and the COF redeterm ned;

this result is derfreafbnitervairdaéhevedofiom ¥ cahs. usid}ea RuR opeRery aDRE@SthisOWast he
adhesion test and coefficient of static friction eval- uation results are

summari zed i domgghey were plagad infa 66% Ciwater batlh gontaiaing B2 gramsiof spdivanigtra-

orovi de od | Rorgt SheRRRERT by I DR BENA G wh?, FfRNfe PotBto 1R
concentrat i omsinu@Bdthe idohies weee AHeAnsith B fvaltdr A8 diddnarancsvensi e @falityasre!
print or internal |acquer tested even at 20 to 100 tines the required use

concent rsat i ofeHBARCESACEORS Staifing Masi judgedopn 8t visyad baislsct"ilb rclegned Healy. Apen

Exanpl e G ou %teﬁ??ﬁﬁ XA A5, H)ALH)? ta@;%ﬁ rgea Léssfl E)Hﬁ'ne@ 559 Qs“%np PV can

| ubri cant an surface conditroner |n an | ndus

manuf act ur i ngofiasl. | Bé mbeﬂeﬁaﬁ&im:e@i@aaombrseﬂmsavmIltﬁpeagdst ation at the
rate of 1260 cans per m nute. ]AI umi num can roductlon was washed with an

acidic cleaner (Ridoline and t hen

treated with a nongGiNe QIRIE SRABYSIT (8 as Qe%nbed above was Aromox® C/12, which

10 according to its supplier is an amine oxide with a chemical structure represented by:
Cocoa-N(O)(CH,CH,0H),,

where "Cocoa” represents the mixture of alkyl groups that would result by substitut-

ing a -CH,- moiety for each -COOH moiety in the mixture of fatty acids obtained
upon hydrolysis of natural coconut oil.

15 The values of the variables in this group of experiments are shown in Table
13, and the particular combinations of these variables tested and the resulting coeffi-

cients of friction on the cans treated are shown in Table 14.

TABLE 13
2 —__Variable values of the Variables:
Righ Medium __Low _
H,ZrFg! 0.0099 0.0069 0.0040
rH 4.50 3.50 2.50
Molar Ratio of
2.0 1.0 0.0
»5 H;PO, to H,2ZrFg
Molar Ratio of
A02 to HZZrFs 1.0 0.75 0.5
Notes for Table 13
30 1 Values shown are moles in 8 liters of composition.

2 "AQ" means "amine oxide", in this case Aromox® C/12.
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ing (A odi nd[¥24G 404, al so avail able fromthe Parker+Anchem Divi si on,
Henkel Cor- poration, Madison Heights, M). The al unm num can production was
then tested.-for "slip" and the exterior of the cans were found to have a
static coefficient of friction of about 1.63. During processing of these
cans through a printer station,  the cans could be run through the printer
station at the rate of 1150 to 1200 cans per m nute w thout excessive
"trips", i.e., inproperly |oaded can TxBRhEsl4In such case, the cans are not
properly | oaded on the mandrel where they are printed. Each "trip" causes a
| oss of cans_which have to Se di scarded_because they are not ,accept abhe for
3f‘f§bY%r§aP&Br iBgRungnd”  COEgREs oﬁ—%&&ﬁuo

final stage BMBc¥®gj ngV‘l‘le ation
SurfacesCon- ditioner—Con-¥ithoThis Number: Coef fici ent of
H,ZrF, pH [H PO, ]/ [AO]/
[H,2rFc] [H,Z2rF.]
1 0 0 0 0 0.739 0.874
2 -1 +1 +1 +1 1.421 -
10 3 +1 +1 -1 +1 0.728 0.712
4 -1 -1 -1 +1 1.065 1.189
5 +1 -1 -1 +1 0.565 0.638
6 0 0 V] 0 0.582 0.578
7 +1 -1 +1 -1 1.366 -
15 8 -1 -1 +1 +1 1.410 -
9 +1 -1 +1 +1 0.605 0.581
10 -1 +1 -1 +1 0.781 0.885
11 0 0 0 0 1.046 -
12 -1 -1 +1 -1 1.547 -
20 13 +1 +1 +1 +1 1.459 -
14 -1 -1 -1 -1 1.312 -
15 +1 +1 -1 +1 0.609 0.588
16 0 ] 0 (4] 0.606 0.647
17 -1 +1 +1 -1 1.410 -
25 18 +1 +1 +1 -1 1.470 -
19 +1 -1 -1 -1 0.550 0.593
20 -1 +1 -1 -1 1.400 -
21 ] 0 0 4] 0.828 0.880
30 Footnotes for Table 14

1 The value is expressed as high ("+1"), medium ("0"), or low ("-1"), with the
numerical meanings for these values given in Table 13.

2 "SB" = single bake.

3 "DB" = double bake

Example and Comparison Example Group 7.7.2
In this group quaternary ammonium salts were used instead of the amine oxide in

Group 1. The particular salts used are shown in Table 15.
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Test Acdf2tGe Sol u- Static Friction No.

(% vol .) tion oasw | SW I D Control (no 1 treat nent)
: C--- 1.42 2 0.1 B 10 10
10 0.94 3 0. 25 A 10 10 10 -- 4
0.5 B 9. 5* 10 10 0 80 5 0.75
A 10 cac +6 S T—G & -3~ 10
10 10 0.64 7 TABLE 15.:0 QUATERNARY AMMONIUuCBALTS 10 10
0.56 8 5. 0 B 10 10 10 0.55 9
10.0 9. 8* 10 10 0. 56 Not es for TabI e 2
*Little plckWIy' al SR t he
contact grarks. "OSW stands for outsi de @Agﬁyﬁll I " SW s@aﬁggefotohnm de
sidewal |, and "I D' stands for Tnsrde done.
ETHOQUAD® C-12 Cocoa—ﬁ-(cn3) (CH,CH,0H) , c1”
10 ETHOQUAD® C-12B Cocoa—ﬁ—(CHzé) (CH,CH,0H) 5 c1-
ETHOQUAD® T-13/50 Tallgw-N-—(CH2CH20H) 3 ~0C(0)CH,
15 Notes for Table 15

"Cocoa" here means the same mix of alkyl groups as already noted in the main text,
while "Tallow" means the same as "Cocoa” except that animal tallow is substituted -
for coconut oil in the definition given. "®" represents a phenyl moiety.

20 All the Stage 4 compositions in this group coniainzd 9.6 grams of
Al(S0,); - 15%H,0 (which corresponds to 104 ppm of Al'®), 2.05 grams of H,ZrF,,
and 0.0099 + 0.0001 mole of quaternary ammonium salt; those compositions desig-
nated with "/PA" in Table 16 below also had 0.97 grams of H,PO,, all in 8 liters of
total composition. The compositions all had a pH value of 2.5. The results of the

25 treatments as described are shown in Table 16 below.

Example and Comparison Example Group 7.7.3
In this group, only ETHOQUAD® T-13/50 was used as component (A), and
only H,ZrF, was used as component (B). In addition to concentration of the ETHO-
QUAD® T-13/50, the other variables investigated were H,ZrF; concentration, pH,

30 and nitrate versus sulfate anions in solution. In order to adjust pH and free F, it was
found advantageous to use sodium aluminate as a partial source of aluminum. In all
compositions in this group, sodium aluminate at a concentration of 50 ppm as Al
was used along with phosphoric acid in an amount equimolar with the H,ZrF used;
fluoride activity was adjusted to a reading of -90 mv on fluoride sensitive electrode

35 as described above. An additional 50 ppm of Al was added as (i) aluminum suifate,
in which case sulfuric acid was used to adjust the pH; (ii) as aluminum nitrate, in

which case nitric acid was employed to adjust the pH; or (ii) both aluminum nitrate
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About 1 m /I At¥E216 al umi num can |ubricant and surface conditioner was add-
ed to the deionized rinse water system of the can washer, which provided a
reduction of the.static coefficient of friction on the exterior of the cans
to a value of 1.46 or a reduction of about 11 percent fromtheir original
val ue. After passing the cans through the printer, it was found that the

adhesion of bOTh tne 1nterror e a‘nﬁ’mx €rl 0 € una t he

| ubricant and surface conditioner. In SHBEEi 38, the printer speed could be
i ncreased to phatmdmheomeakikiont ofFraas@-to L@6ﬁ~snns peornDBute pat hout

new probl ens. ar Shl on, b reasi ng conce tr tion of, the
| FERoRUADe" S 1g8"0 Oaond

al um num can ant and urface tione the dé;l oni zed
rinse waser sESHORUAD® W&QZp@ASi bl e-B0.0educe t 0e 600ef fi C|Oe|8t7 of static

friction of t By er cent hqut adverselyy affegti,ijg the adhesion
E@H@%@%b c2928 W9t3 a4 b3 e'sY QI 3

of the interior exterior coating the cans.” Further, it was possible
to maintain t BEHPRUAPE: Csp@8dPlont i m§8u§| y at 19580cans pér-9 nute for

ETHOQUAD® T-13/50 -84.0 0.85 0.98 3
ETHOQUAD® T-13/50/PA -90.3 0.49 0.53 2

Notes for Table 16

The column headed "Free F'" gives the readings for the composition in milli-
volts, using an Orion Fluoride Sensitive Electrode and apparatus standardized with
120E Activity Standard Solution as described above. The column headed "DS"

15 gives dome stain resistance evaluations on the folluwing scale: 1 = Better (less
staining) than with ALODINE® 404; 2 = Equal staining as when using ALODINE®
404; 3 = As much staining as with no additive in Stage 4 (worse than with ALO-
DINE® 404. "COF-SB" = coefficient of friction with single bake, and "COF-DB" =
coefficient of friction with double bake.

10

20
and aluminum sulfate were added, in which case both acids, in the same molar ratio
as their corresponding aluminum salts, were used to adjust the pH. The results are
reported in detail below. The four variables tested and the three values of each such

25 variable are shown in Table 17, and the combinations of the values of the three
variables and the results are shown in Table 18.

TABLE 17
Vvariable and Designator values for Variable:
% High Medium Low_
Moles of H,ZrF,
X1 = {ln 8 llters of ] 0.009 0.00675 0.0045
composition
X2 = pH 3.1 2.8 2.5
8 Molar percent of the
X3 = { aluminum salt (S% that} 100 50 0
was aluminum nitrate
Molar ratio of
X4 {ETHOQUAD® T-13/50] 1.00 0.75 0.5
40 to H2 szS
47
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a‘24-hour tegt 121God. Exanpl e and Conparison Exanple G oup 3 These
exanples illustrate the use of other materials as the basic conponent for
the al um num can | ubricant and surface conditioner. Al um num cans were

cl eaned with an al kaline cleaner solution having a pH of about 12 at about
41[err] C for about 35 seconds. The cans were rinsed, and then treated with
three differet TUDITCant ang surrace conartroners. conprisrng vartoos
phosphat e ester sol utions. Phosphate emxsalwtion 1 conprised a phosphate

acid ester (a e unger t trad afac[ Ja®E S5A0nfrom
RhOne- Poul enc% t 'arﬁ"(:‘onc Rhﬂj %Pho%mée Dzer
p

solution 2 corrpr sed an e’thoxyﬂat ed a'T]kyI aIT:’ohoI

te eBt2dl

(avai |l abl%e under2 the tradenane Xt hfac[err] 161 from®&Sbk Chedizads, 3nc.,

Greenvi l | e,
conprised an et hoxyl ated @I kyl gl coholophospt@te est rd@val ls. @Qée uglder
t he tradenane Et
at a concentration of 1'51g/I ~“Hhe m)b}rllty ¥ the coarfs 8 1 t P Rl bf

SC) mt a concgentrati on ofu0.5 g/ly Phos-1 e esiefo80l ug§ion 3

fac[err], 136 from Et hox Chem cal s, Greenw SC)

coefficient of fatic frlQ:tlonQNas evd uat- & and fOWER to Be73d fozlows

i n Tabl e13:

15

25

7 0 0 0 -1 1.229 1.257 3
8 -1 1 1 -1 1.421 1.397 3
9 0 0 1 0 0.516 0.700 2

10 -1 1 -1 -1 1.451 1.458 3

11 1 1 1 -1 1.311 1.412 3

12 1 1 -1 1 0.976 1.149 3

13 0 0 0 1 0.501 0.549 2 -

14 -1 1 1 1 0.762 1.049 3

15 1 -1 1 -1 0.552 0.553 1

16 0 -1 0 0 0.537 0.553 2

17 1 -1 1 1 0.559 0.592 1

18 0 1 0 0 1.158 1.346 3

19 1 -1 -1 1 0.522 0.561 1

20 0 0 0 0 0.599 0.813 3

21 -1 0 0 9 0.484 0.518 2

22 0 0 0 0 0.619 0.732 3

23 -1 1 -1 1 0.738 0.998 3

24 ! 0 0 0 0.732 0.913 3

25 0 0 0 0 0.581 0.875 3

26 -1 -1 -1 1 0.520 0.546 2

27 -1 -1 1 1 0.511 0.518 2

28 -1 -1 -1 -1 0.503 0.532 2

29 0 0 0 0 0.610 0.673 2

Notes for Table 18

In the columns headed "X1", "X2", "X3", and "X4", the entry "+1" indicates the
high value for the variable as specified in Table 17; the entry "0" indicates the
middle value for the variable as specified in Table 17; and the entry "-1" indicates
the low value for the variable as specified in Table 17. Other column headings and
meanings are the same as in Table 16.
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,’I"a}bl e 3 Phosphabegester sol ution PH Coef ficient of

static friction 1 3.6 0.47 2

3.3 : : 0.63 3 2.6

0. 77 None 1. 63 The

af orenmenti oned phosphate solytions. al | | ccept abl e no-
bility to al um num cans, B e 2iid £ 1 oqlaﬂ7'ared wth

"wat er - br eak" . Rbthist grosp, A %drﬁﬂalfcbaaiﬁbﬁﬁaxﬁﬁmﬁtdﬁ@lsf Use€ wire RS SImeACRYES
i.e., have a thin,_continuous Tilmof water thereon, because otherw se they

contain | ar geCTRPeh7-Aeaeans that imaliicased invshie graup) aluminym sulfaie rad sulwdc acid
di sconti nuou o} t ' q J: S: 4 LAt t he
cans, |t hoy. wereeuSh SRy Rl Bl B0 o id Wi UsE, 5, 85 VAlle3brthe

5 some of the variables were different. The various combinations and the resulting

performance are shown in Table 19.

TABLE 19

Run pH Concentration in Mil- Molar COF~SB COF-DB DS

10 No. moles per 8 Liters of: Ratios?®

H.ZrP, E,PO, T13’

1 CLEAN ONLY 1.155 - 3.0
2 2.00 9.00 9.00 4.50 1:1:0.5 0.543 0.582 3.0
3 2.20 9.00 9.00 4.50 1:1:0.5 0.546 0.551 2.0
15 4 2.50 9.00 9.00 4.50 1:1:0.5 0.505 0.492 2.0
5 2.50 9.00 0.00 4.50 1:0:0.5 0.584 0.576 3.0
6 2.50 9.00 4.50 2.25 1:0.5:0.25 0.512 0.557 3.0
7 2.5C 9.00 4.50 9.00 1:0.5:1 0.522 0.545 2.0
8 2.50 9.00 4.50 18.00 1:0.5:2 0.479 0.509 2.0
20 9 2.50 9.00 18.00 2.25 1:2:0.25 0.511 0.531 2.0
10 2.50 9.00 18.00 9.00 1:2:1 0.514 0.513 2.0
11 2.50 9.00 18.00 18.00 1:2:2 0.466 0.491 1.5
12 2.50 4.50 2.25 1.13 1:0.5:0.25 0.481 0.496 2.5
13 2.50 4.50 2.25 4.50 1:0.5:1 0.485 0.528 3.0
25 14 2.50 4.50 2.25 9.00 1:0.5:2 0.468 0.509 3.0
15 2.50 4.50 9.00 1.13 1:2:0.25 0.531 0.577 2.5
16 2.50 4.50 9.00 4.50 1:2:1 0.475 0.480 2.0
17 2.50 4.50 9.00 9.00 1:2:2 0.458 0.503 2.0
18 2.50. 13.50 6.75 3.38 1:0.5:0.25 0.515 0.529 2.0
30 19 2.50 13.50 6.75 13.50 1:0.5:1 0.497 0.544 1.5
20 2.50 13.50 6.75 27 1:0.5:2 0.470 0.519 1.5
21 2.50 13.50 27.00 3.38 1:2:0.25 1.453 1.338 2.0
22 2.50 13.50 27.00 13.50 1:2:1 0.535 0.595 2.0
23 2.50 13.50 27.00 - 27 1:2:2 0.479 0.514 1.5
35 24 2.80 9.00 9.00 4.50 1:1:0.5 0.568 0.733 2.0
25 ALODINE® 404 1.463 - 2.0

Footnotes for Table 19

1 The ratios are shown in the order: H,ZrFgH,PO,:T13.
40 2 "T13" means ETHOQUAD® T-13/50.

QOther Notes for Table 19

The column headings "COF-SB", "COF-DB", and "DS" and the entries in these columns have
the same meanings as in Table 16.
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. were cut opeA H2Goiled in a1 %liquid di shwashi ng detergent sol ution
(Joy[err]) conprising 3:1 deionized water:tap water for ten mnutes. The
cans were then rinsed in deionized water and dried. As in Exanple Goup |,
ei ght cross-hatched scribe lines were cut into the coating of the cans on
the inside and out giaresicd¥a of Afebriudesi0dmpdaThis ehbodRALOE td e er e
taped over, and then the tape was snhapped he cans were rated

adhesi on val utien hah thedfolowing coalpositiors, withs watee fararing thwr balarseiof eIetbtampo- in

whi ch t he acr onyme not]specxtlle'gﬁq?zcgyne meaning as in Table 2. Table 4 Phosphate

Est er 'on Rating on: Solution Used control
61308 Ingredidf redxérﬂo , 10 519 o Grams of Ingredief:per Kilogram of
1 0 3 5 10 1'0 Concentrate sition
control, it was observed that Uf&iganite®aRe-Up Ceneédidtrdateoss of coating
adheS|on) on glther t he outsjde sidewall, the inside sidewall or the inside
done of the cAnse FRAZIGARE 3Ridiselutiondn wWafution |, it WRS observed t hat
there was al Mgy, BoHiHNC acid solution in water 9.1
Aqueous nitric acid, 42 ° Baumé 25.5
10 Organic Make-Up and Replenisher Concentrate
ETHOQUAD® T-13/50 70.0
SURFYNOL® 104 23.8
Inorganic Replenisher Concentrate
45 % Fluozirconic acid solution in water 44.4
15 75 % Phospheric acid solution in water 12.6
70 % Hydrofluoric acid solution in water 4.6
Aqueous nitric acid, 42 ° Baumé 38.7

The SURFYNOL® 104 noted above was added for its antifoam activity; it is

a commercial product of Air Products and Chemicals Co. and is reported by its sup-
20 plier to be 2,4,7,9-tetramethyl-5-decyn-4,7-diol.

In a preferred process embodiment of this invention, a working composition
was prepared by adding 1 % of each of the above noted Make-Up Concentrates to de-
ionized water, and the resulting solution, which had a pH within the range from 2.7
to 2.9 and a fluoride activity value between -60 and -80 mv relative to Standard So-

2 lution 120E was used in stage 4 to treat commercially supplied D & I aluminum cans
for mobility enhancement by spraying the cans for 25 sec at 43° C. The resulting
cans had COF-SB values in the range from 0.5 to 0.6 and dome staining resistance
equal to that achieved with ALODINE® 404, particularly when the aluminum cation
concentration in the treating composition was in the range from 100 - 300 ppm. As

30 the treating composition is used, replenisher compositions as described above are
added as needed to maintain the COF and dome staining resistance.

If a one package make-up concentrate is required, the following is an examp-

50
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. off on the oy gisdegsi dewal |, substantial pick-off on the inside sidewall,
and conplete failure on the inside done of the cans. For phosphate ester
solution 2,-it was observed that there was al nbst no pick-off on the
outside sidewall, and no pick-off on the inside sidewall and no pick-off on
t he inside do

f p - t N it
was observed t zft? at#éfr%g% %@“%‘%’?’%%%E&gﬂf‘g{@ﬁﬁ@? sb:%‘lcleéésﬁéte%%wlkfﬁgéphsi de
sidewal |, or tingrddientde dome of the cans. Exgmptsofdngrddicht Por Kiegmmpbe
illustrates the effect of the lubricant and surfgege mﬂéﬁo%gmgg this
I nvention on the water draining characteristTS of al um num S ed
t her e- 26 wAQueouvAlsuifenuiacid,xots® Rewmé cl eaned with aci 83.6 cl eaner
(Ridoline[err] 5 fol- Ilqwed hy Al odine [err] 404 treatnent or
Ri dol i ne[ &rr] ﬁé%’ E@%ﬁ?%‘c G?Id\ﬁPlt“Hg'él‘P Waledl i ne cl eaner"'{sgl ution
(Ridoline[err]7395PhRPRoRE 268SBhutioRlih walke Products bei pggavailable from

70 % Hydrofluoric acid solution in water 1.7
ETHOQUAD® T-13/50 40.9

In a preferred process embodiment using this concentrate, 50 mL of concen-

10 trate was diluted to form 8 liters of working composition, with the pH adjusted if
necessary to 2.4 - 2.6 and the free fluoride activity to -85 to -95 mv. A COF value
of less than 0.6 was obtained in several experimental trials over a thirteen week per-

iod of storage of the concentrate.

15 Examples and Comparison Examples Group 8
The combination of ethoxylated castor oil derivatives and fluozirconic acid

shown in Table 8 above has been found to have an unexpected additional advantage,
which is illustrated further in this group.
An FRME combining fluozirconic acid and hydrogenated castor vil deriva-
20 tives in proper concentrations has been found to provide both protection against
dome staining during pasteurization and adequate lowering of the COF for most pur-
poses. . -

The can washing setup for this group of examples was:

Stage 1 sulfuric acid, pH 2.0, 30 sec., 54.4° C
2 Stage 2 RIDOLINE™ 124C, 15 mL Free Acid, 3.4 g/L total of
surfactant, Fluoride Activity -10 mV, 90 sec., 54.4° C
Stage 3 deionized water, 150 sec. (ca. 17.7 L)
Stage 4 as noted in Table 7 and below, 20 sec. spray + 20 sec.
dwell, 29.4° C temperature
0 Stage 5 not used
Stage 6 not used

In addition to the ingredients listed in Table 7, the solutions were all adjusted

to pH 4.5 by addition of aqueous ammonia or nitric acid as required.
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t he Par ker +AxdiseaGDi vi si on, Henkel Corporation, Mdison Heights, M, and
then rinsed with deionized water containing about 0.3% by wei ght of the

| ubricant and sur- face conditioner of this invention. After allow ng the
thus-rinsed cans to drain for up to 30 seconds, the anount of water
remaining on each pafeWhiinilg ol LviRthed P B8RS HRIARRMEHCHe Heblig!!
the use of the lubricant and surface conditioner. The results are

summari zed i ncanab¥ith &can openas Tbeddmedsvere then placsé iirc e wetert bazh lcobmining @0t

and surface conditjoner sed. t water to drain ngre uniformy fromthe
cans, and thag'/?‘t‘?‘f[eb%%gt gsgraﬁnﬁ“ t RIS N rinsed iy ‘F‘%‘Z%h’@éerr%’id led1igp)| e

cans, and | e in Eriopizpd
o vater o S i RsisiACs as YPURLEIBARY BY cORpIsdfu R A0 sar

nd 12 s isfagtory and ugisatisfactory standards. R&sults hfe shown in Tatfle 20: TheHast two
2.3 30 .8 -.3.4. ) 2.3 Exanple G oup 5 Thi xanpl e
i|lustrates t‘f?é‘dé‘fqnéépogP 10 Jablg, &} argr bighly Staéﬁfﬁ@f"é)fng'ﬂ'g rg;;petcﬁép ?P@eé Fand

dome staining resistance during pasteurization.

Table 20

10 EFFECT OF CONCENTRATIONS OF ETHOXYLATED CASTOR OIL
DERIVATIVE AND OF FLUOZIRCONIC ACID ON DOME STAINING
RESISTANCE AND COEFFICIENT OF FRICTION

Grams of Grams of COF Pasteurization
15 H,ZsF /Liter Trylox™ Protection Rating
5921/Liter
0 0 1.16 Fail
0 0.2 0.57 Fail
0.14 0.2 0.52 Fail
0.29 0.2 0.61 Marginal
20 0.58 0.2 0.63 Pass
1.16 0.2 0.70 Pass

Examples and Comparison Examples Group 9
This group illustrates use with tin cans. Three types of materials were tried

25 as lubricant and surface conditioner forming and water drainage promoting agents for
tin cans: (i) Ethox™ MI-14; (ii) a combination of 1 part by weight of Pluronic™
31R1 and 4 parts by weight of Plurafac™ D25; and (iii} Tergitol™ Min-Foam™ 1X.
Of these, the Ethox™, Tergitol™, and Plurafac™ products are ethoxylated fatty acids
or alcohols, with a poly{propylene oxide} block cap on the end of the poly{ethylene

30 oxide} block in some cases, while the Pluronic™ is a block copolymer of ethylene
and propylene oxides, with poly{propylene oxide} block caps on the ends of the pol-
ymers. All were used at a concentration of 0.2 g/L of active material with deionized

water in a final rinse before drying, after an otherwise conventional tin can washing
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_wal | strengtd 1216 uni num cans. This test is a quality control conpression
‘tést which deternines the colum strength of the cans by neasuring the
pressure at -which they buckle. The results are sunmarized in Table 6. It
can be seen fromTable 6 that at an oven drying tenperature of 193[err] C

a 2 psi increasgeias Wl R hi TP lThs S BRhILEES, EABRRLERBhe

val ue ob- tained at 227 oven tenperature. enperature

@) aboveCRasults 8ershowh lin (&Be)21227

86. 25 204 87.75 193

88.25 182 jg 25 The higher.column strength

test results are prefgd et RELAFEWIATRAYINSY AED STEEL D&I CANS

5 Additive to Final Rinse Mean COF Value Percent Water Retention
None 1.04 100 % (Defined)
Ethox™ 0.70 83.6
Pluronic™/Plurafac™ 0.81 77.3

Tergitol™ 0.82 78.6

10
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cause the t A a528GI s of the finished cans nust withstand the pressure
exXerted fromwithin after they are filled with a carhiefkeetdis Begh Beplaged
Q herw se, cans having weak sidewalls will swell and easily
rupture or even explode. It was found that the faster ai nage
resul ting fraqmpAhgspresence therein of the lubricant and surface
condi ti oner conposition of this invention nmakes it possible to | ower the
tenperature of theydpyi-AG . ' Ik ' i C th
results. I\/brgl'speciixf P%’é 'y?é(lfﬁﬁﬁség%gsr[éqgobgb@a?ggagg@qEa?(;e}ﬁ{cfrdyﬁlég&gf&%ﬁgg
rinsed cans, préferabiyanaslanmahinvead oo tidepdatad idebfday, vdfloma sqieoys iacidic tohe
dryi ng ovens. . T | me, that the cans reside in the drying ovens is

typical ly bet ﬁ\etfie&ﬁ@g:gso 4oft @Q,sumamﬁpn@sﬁ%%lea&@éﬁﬁxmw gurfaceof
speed, 0%’ en | g0 8anedNg QY%n{a?ﬂg’e&/ﬁﬁ Wn Lllé?)ug’rlqplricén‘? MY %hﬁa@ed%bn(ﬂ{f@rfe‘f
th ﬁ ra ﬁ% alTy

drying o e cans In this tine- me, t oven tenperature I's typic
about 227[ er riprifiingHowposition] {iiipdiyang the nodtalt @atainarafeeswreps (@ and (i} andt(iv)

cont ai ned about 0.3 % by wejght of organic material to forma |ubricant and
surface condistui’ﬁeﬂé‘f’mﬁ c%/xhvlegm%nt&xe\;iq?p; An idf‘gaéénf"dﬁﬁa“’(“?ﬂi’(" CIVEERG SABRy
drying of th tia ]ﬁgf%r | i a&er-
| onered to Zgﬂﬁgﬁéaﬁlgg#ﬁ(gﬁ@? g}’éfgiss{lgﬁ ,&'adr;égi)%?ef %’ggg}l%????ﬁ Fhobt aﬁ ned.

Exanpl es G oupedin that the aqueous lubricant and surface conditioner comprises at least one of

10 the following groups of constituents:
D fluozirconic acid and one or more ethoxylated castor oil derivatives in
amounts sufficient to impart to the dome of a can treated therewith staining
resistance during subsequent pasteurization of the contents of the can;

(I (A) adissolved phosphorus containig surfactant component that is a mix-

i5 ture of molecules conforming io the generél formu:a I:
(0-Y-R),
OLP I,
20 \(OM)

where M is selected from the group consisting of H, alkali metal cat-

ions, monovalent fractions of alkaline earth metal cations, and mono-

_valent fractions of ammonium and substituted ammonium cations; X =
lor2andy=3-x;Yis an alkylene or alkylene ether group, which

25 may be branched or unbranched, with its open valences on carbon
atoms and with from 2 to 12 carbon atoms and up to 3 oxygen atoms;

and R is an imidazoline moiety conforming to general formula II:

N N Crid,
N ~
30
oL
i
35 where each of R' and R? is independently selected, except that R' and

R? may not both be hydrogen, from the group consisting of hydrogen,

S T



i _U“cl eaned algnispyg cans from an i ndustriTaiss tter are washed
clean in exanpl es Type A with al kaline cI e from Par ker +Anthem
Di - vision, ~-Henkel Corporation, Mdison enpl oyi ng the

Ri dol i ne[err] 3060/ 306 pr ocess and in Exarrpl es Type B W|th an acidic

cl eaner, Ridoline[err] a [
rinsing and before fi na%%zryl ng, rWEH %Zﬁg@gﬁgﬁﬁs%f%’ﬁ?ﬁag\%%dw{ébﬁ i

| ubri cant and surface cfron the c6Hy; grompnhéresftland mobuies of the2generdl fétninya Wi ght
active organic(l) in delonized water as specified in Table 7 beI ow In a
separate set of exanples, folFBerfzfTitial rinsing and before f

drying, the cleaned cans are treateﬂj with a reactive |ubricant & surface
condi ti oher conprised of about a 1% active organic (1) in deionized water

plus about 2 g/L (0.2wt %ex@thiseseﬂd&Q:ng&ﬂmClhél grbucongisng oedOM| N, @nd,
bel ow. In yet another set f exa ollow ing initial, rinsing, and

before final drying, thd h%sd'%ls@n@ meaniag asidefingd phoys andcBhiepend
surface conditioner CO”PJH(SSEQ‘,‘(_)H 2B Yikylaryd, B Laic i iphand hboidt A8 eriszed

selected from the group consisting of unsubstituted and hydroxy sub-
10 stituted aliphatic and cycloaliphatic and alkylaryl moieties having
from 2 to 22 carbon atoms;
(B)  acomponent selected from the group of water soluble salts containing
ions that comprise atoms selected from the group consisting of Zr, Ti,
Sn, Al and Fe; |
15 (C)  a metal etching component; and
(D)  "free fluoride ions"; and, optionally, any one or raore of the following:
(E)  a component selected from molecules conforming to general formula
Iv:
RS
R6-0- (~CH-CH,~0} ,—X ),
wherein R® is a linear, cyclic, or branched saturated monovalent ali-
- phatic hydrocarbon moiety containing from 1 to 25 carbon atoms; X
is selected from the group consisting of hydrogen, halogen, phenyl,
25 and R% s is an integer from 1 to 50; and R® is selected from the
group consisting of hydrogen and alkyl groups containing 1 - 4 carbon
atoms;
(F)  a component selected from molecules conforming to general formula
V:
30 R>
R7-(CgH, ) -0~ (~CH~CH,~0) 4—H W),
wherein R? is a linear, cyclic, or branched saturated monovalent ali-
phatic hydrocarbon moiety containing from 4 to 25 carbon atoms;

35 (CsH,) is an ortho-, meta-, or para-phenylene nucleus; and R® and s
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wat er plus Abm#1@.5 % by weight of surfactant (111) speq-ilifsgleegtgaggg;alglgﬁaczd

below In a further set of exanples, followng initial ri e
final drying, the cleaned cans are treated with a reactiv ﬂ mi

surface conditioner form ng conponent, in deionized water,

about 1 % active organi , .2 % inorganie (11), about 0.5 %
surfactant (I11) as spggﬁéhécfaﬁg%ggﬁ@af%éf%ﬂﬁ& W‘all cases in this group
of exanples, the (GF pacdmpedemnselebed Stirh dcledules! conforiding td generkkffRURS and
Conpari son Exanples Goup 7 In this group, various candidate materials for
formng a |ubricant andIsurface conditioner were tested at | ower
concentrations than in Goup 6.,7.1 eral Procedures. Mbility
enhancer/rinse aid process sol ufions re pre- pared using deionized water
with a conductivity | ess thap8shepPSL e0RRAS~y UNE€SS, Ot her- wise n , all

ot her sol utions were prepar eg i(I’:l ?ag wat%lr{? Baus/}\{/n and wal | irog\lgﬂal um num
cans were obtained fronhemimB?ds allintarairdrgnchedcsanirated or Mnsaturatadsmongval-
tested on a pilot scale beltwasher. a single track seyen stagg_conveyor
belt type washer (her eFWaﬁfpé‘P“‘d Mfﬁ‘to@%Fbe'B ojetycoptaining 4oy ¢l @pi@&a@fm@??

feet per mnute (TP bmsPbd®RNGA] ¥ Bhie 1hbNEmE Al CA% ARkl rwihi ch
processes 14 cans in a sequence of batch steps un m croprocessor
control® was enpl ¢§kd. aBomponent selected from chelating agents for the metal containing
ions of component (I)(B); and
¢)] an antimicrobial agent;
() (A) a component selected from the group consisting of quaternary

ammonium salt and amine oxide surfactants conforming to general

15 formula I:
RJ.
Rz—rl:"-R3 (X"}, (1),
20 R4

where R' is 2 monovalent aliphatic moiety, which may be saturated or
unsaturated and contains from 8 to 22 carbon atoms; each of R? and
R? is a monovalent moiety independently selected from the group con-
‘sisting of (i) alky!l and hydroxyalkyl moieties having from 1 to 8 car-
25 bon atoms and (ii) aryl and arylalkyl moieties having from 6 to 10
carbon atoms; R* is a monovalent moiety selected from the same
group as for R? and R? plus the -O" moiety; X" 'is a monovalent anion
or monovalent fraction of an anion with a valence higher than 1; and
a=0if R*is -0 and = 1 if R* is not -O; and
30 (B) a component of complex fluoride anions; | and, optionally but
preferably,
(©)  acomponent of phosphate ions, optionally also including sulfate or ni-
trate ions or both; and, optionally,
(D)  aluminate anions, including fluoroaluminate anions; and, optionally

35 (E)  aluminum cations, including complex fluoroaluminum cations, and,
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of f char- acteristics of full scale production washers

Fluoride Activities of the cleaner baths were determ ne in

t he P+A Technical Process Bulletin (No. 968) for R dol | | eaned

and treated cans were dsdigtat )noﬂé‘oiag@&tét*c forced air oven as described be-
te

ft'ilpes of washas2¥ere capable of sinulating the sequen%§@ﬂ%\/ﬁa bed @gﬁww

|l ow. Can nobility was tes 29 TABLE 7 Ex. Active
Organic (1) | (Fr gamivater sﬁubléanﬂ/antva(ek dispersitid-ipelymepiircluding amambesub-
Chem cal Type Nane Description A Enmery 657 Caprylic acid

Al[err](Sderr])[err] Sttegpxinybppepgiic masetiespand  Enpry 659 Capric acid
Herr]ZrF[err] (G)TR I i ¥meliiding cofipnent; and

5 (IV) dissolved organic material, said material being selected from the group
consisting of alkoxylated and non-alkoxylated castor oil triglycerides and hy-
drogenated castor oil derivatives, oxa-acid esters, and amine oxides with at
least one hydroxyethyl group bonded to the amine oxide forming nitrogen
atom, said material being present in sufficient amount that the coefficient of

10 static friction of the treated metal container increases less upon heating of the
treated metal container beyond the minimum degree of heating needed for
drying than does the coefficient of friction of a comparison container treated
in the same way, except for substituting ethoxylated isostearic acid for all the
alkoxylated and non-alkoxylated castor oil triglycerides and hydrogenated

15 castor oil derivatives, oxa-acid esters, and amine oxides with at least one hy-
droxyethyl group bonded to the amine oxide forming nitrogen atom that are

present in the lubricant and surface conditioner forming composition.

2, A process according to claim 1, characterized in that the lubricant and surface
conditioner forming composition comprises constituent group (III), wherein each of
20 R? and R® is selected from the group consisting of hydroxyalkyl moieties having

from 1 to 4 carbon atoms and component (C) is present and includes phosphate ions.

3. A process according to claim 2, wherein all of R? R?, and R* are 2-hydroxy-

ethyl groups and component (B) includes fluozirconate ions.

4, A process according to claim 3, wherein the mixture of R' moieties in com-

2 ponent (A) corresponds to the mixture of alkyl groups in the fatty acids derived from
hydrolysis of coconut oil, palm kernel oil, or animal tallow, and component (C) in-
cludes both phosphate and nitrate ions.

S. A process according to claim 4, wherein the mixture of R! moieties in com-
ponent (A) corresponds to the mixture of alkyl groups in the fatty acids derived from
< hydrolysis of animal tallow.
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A Ener yA6EBR1G.auri ¢ aci d ~ FeF[err] ]a"edz 3B
Emery 655 Myristic acid Snd [err] TERG T TMN-6 A
Ener sol Pal mtic acid Ce(Ngerr])[err] TRIT 143
91% B Ener sol Stearic acid H2Ti F6 TRYCOL 6720

153 NF 92% A E ol d E

ANTAROX LE- .2 GASp&ocggsr gccordmg tosgl%rgag | \Sht?rgxln the mH{a? ra 1%%[@3 pLosphaLe

Emer sol a A .gtﬁi 68d 3

Enpol Ebrﬁeﬁ’t%tdc nﬁ;/ﬂnen( @gﬁbﬁ{p@&&%ﬁﬁ n?p%ncmR _I) is witkin aﬂﬂé
1014 95%)3110(099n=ety0)(105 W28l aic acid AI(NO[err])[err]

TRI TON QS- 44 2.6 1110 B Ethox M5 Ethoxylated iso- TId[err]

TRYCOL 6720 7. A3 pPoceteacdoedingi€d dlaim 4, wherein the molar ratio of the phosphate
5 content of component (C) to component (B) to component (A) is within the range
from 1.0:(0.8 - 1.2):(0.90 - 1.40).

8. A process according to claim 3, wherein the molar ratio of the phosphate
content of component (C) to component (B) to component (A) is within the range
from 1.0:(0.7 - 1.3):(0.8 - 1.5).

10 9. A process according to claim 2, wherein the molar ratio of the phosphate
content of component (C) to component (B) to component (A) is within the range
from 1.0:(0.5 - 2.0):(0.5 - 6.0). '

10. A process according to claim 1, characterized in that the lubricant and surface

conditioner forming composition comprises constituent group (III), wherein the molar

15 ratio of component (B) to component (A) is within the range from (0.5 - 4.0):(0.25 -
8.0).

11. A process according to claim 10, wherein the aqueous lubricant and surface

conditioner forming composition.has a pH in the range from 2.3 to 3.3, a fluoride

activity corresponding to a reading of -30 to -120 mv on a fluoride sensitive

T 20 electrode, and contains component (A) in an amount from 0.i4 to 2.25 mM,

component (B) in an amount from 0.4 to 2.0 mM, from 0.28 to 3.4 mM cf phosphate

ions.

12. A process according to claim 9 wherein the pH of the aqueous lubricant and
surface conditioner forming composition is in the range from 2.5 to 3.1, the fluoride
2 activity corresponds to a reading of -50 to -100 mv on a fluoride sensitive electrode,
each of R? and R® is selected from the group consisting of hydroxyalkyl moieties
having from 1 to 4 carbon atoms, the concentration of component (A) is within the
range from 0.42 to 1.50 mM, and component (C) includes from 0.56 to 3.4 mM of
phosphate ions. '
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A, Emul phd$21GPol yoxyet hyl at- Cel [err] SURFO\I e “asB
430 ed oleic acid 17 B Et hox ‘ I t-

FeF[ err] : LOVAR D 3.0 M5 ed ol e|

Monam de Lauric al kanol- Fed [err] DOWFAX 2A1 2.0 150 LW
am de B | stic al ka- eBrlerr DYASULE 9268-

3.0 150 MV lybnol H(H:gg/sv accordmg to clfalm 8, wﬁerg}nﬁﬁe p]H of, the Aguaqus 1paricant. and C

al ka-  H[ er ishfhdd &drfditioner forRY&SMﬂFpo@hz)g is in ﬁleoraﬁgé) flom 2.5 to 5‘?' lﬁ?‘a ﬁf am

Ex. Active Organic I nor ganr ¢ urfactant (Il
pl e Tr addubricant an@hémfwl conditioner forming composition has a fluoride acuvny

corresponds to a reading of -60 to -85 mv on a fluoride sensitive electrode, all of R?,
5 R?, and R* are 2-hydroxyethyl groups, the concentration of component (A) is within
the range from 0.56 to 1.12 mM, component (B) includes fluozirconate ions, and

component (C) includes from 0.56 to 2.2 mM of phosphate ions.

14. A process according to claim 7, wherein the pH of the aqueous lubricant and
surface conditioner forming composition is in the range from 2.5 to 3.1, the aqueous

10 lubricant and surface conditioner forming composition has a fluoride activity
corresponds to a reading of -68 to -80 mv on a fluoride sensitive electrode; the
mixture of R' moieties in component (A) corresponds to the mixture of alkyl groups.
in the fatty acids derived from hydrolysis of coconut oil, palm kernel oil, or animal
tallow; all of R?, R? and R* are 2-hydroxyethyl groups; the concentration of com-

15 ponent (A) is within the range from 0.56 to 1.12 mM; component (B) includes
fluozirconate ions, and component (C) includes from 0.56 to 2.2 mM of phosphate
ions.

15. A process according to claim 6 wherein the pH of the aqueous lubricant and
surface conditioner forming composition is in the range from 2.5 to 3.1, the aqueous
.20 lubricant and surface conditioner forming composition has a fluoride activity
corresponds to a reading of -68 to -80 mv on a fluoride sensitive electrode; the
mixture of R' moieties in component (A) corresponds to the mixture of alkyl groups
in the fatty acids derived from hydrolysis of animal tallow; all of R? R’ and R* are
2-hydroxyethyl groups; the concentration of component (A) is within the range from
25 0.67 to 0.87 mM; component (B) includes from 0.56 to 1.69 mM of fluozirconate
ions; component (C) includes from 0.56 to 2.2 mM of phosphate ions; and the total

of the concentrations of components (D) and (E) is not greater than 340 ppm.

A



Has Been Replaced
'Type Nanmé 1521G  Description B Monami de T pue: W0l -

[/err] Ti F[err] | GEPAL CO- 887 5.0 718 ‘ mm%[ﬂn Rhodaf ac
Aliphatic phos- - Fe(NJer])[err] PCOLYTERGENT . phat e
ester, acid SLF-18 formB Et hox Aromati c phos-

(NH err]) Zr Fi&cr] AlpeddesioColdifplio claifh Bicharacterized inpthag the dstirivantand surface
Rhodaf ac Ali phatic_phgos- TaF[err TETRONI C 701 6.0 BL 750
phate ester, H’dlmf‘ﬁtr fRrming compysisipg bas a pHaftommd| © $98d-compsises constituent

ZLIUEhO;'{ FCB;hg)g c oup- (9(%; %&m the LB&% %f %‘rﬁfoneﬁtctg) 69 fgsl@/as to pmeﬁ? om

ester 0.000012 to 0. OOS‘:‘gﬁih aBms of plﬁbﬂdﬁ'ﬁs&per literPdf oinapositiont dm—amount of
(NHerr ]2 qucom onent (g) is such as to provide from 0 00002 to 0.005 gram atoms of a total of
Zr, Ti, Sn, Al, and Fe per liter of composition; the fluoride ion activity is such as to
result in a fluoride ion activity meter reading within the range from -50 to -130 mv;
component (A) is selected from molecules conforming to general formula I when the
"Y" groups contain from 2 to 4 carbon atoms and no oxygen atoms, R' and R? are
10 selected from the group consisting of hydrogen and moieties of general formula III
when Q = OM and M is hydrogen or an alkali metal, and at least 50 mole percent of

the total R? groups in the composition have from 8 to 20 carbon atoms.

17. A process according to claim 16, wherein the amount of component (A) is

such as to provide at least 0.000025 gram atoms of phosphorus per liter of compo-
15 sition; the arhount of component (B) is such as to provide at least 0.000042 gram

atoms of the total of Zr, Ti, Sn, Al, and Fe per liter of composition; the fluoride ion

activity is such as to result in a fluoride ion aétivity meter reading within the range

from -60 to -120 mv; and the concentration of fluorine atoms in ingredients of the

composition selected from the group consisting of fluoride ions, bifluoride salts, and
20 hydrogen fluoride is at least 0.000051 gram atoms per liter of fluorine atoms.

18. A pro:cess according to claim 17, :wherein the pH is in the range from 2.0 to
5.0; the amount of component (A) is such as to provide from 0.000051 to 0.001
gram atoms of phosphorus per liter of composition; component (B) includes
dissolved fluozirconic acid, fluozirconate ions, or both fluozirconic acid and
2 fluozirconate ions; and the amount of component (B) is such as to provide at least

0.000097 gram atoms of Zr per liter of composition.
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RA; 600 ANB24Gester, acid fo Thlsﬁé‘shfreéﬁas Bren Reyl

- B-
Herr]Ti Flerr] TRI TON CF- 21 Ci d B Hanposyl
Lauroyl sareos- - VF4 TRI TON DF- ine A
4.0 C

Hanposyl Cocoyl sarcos- FeF, TRITON GR-7M
| - TRI.T
|3n8 g Ha{g{o yI E\rogeseso rrsq'i%{;sgcgpfclamst gap{heregxg,cgag)onem (A) 1so\llecte§ from

Al [err] (SO[ erﬁ\]o)e{cﬁlés]confon-'ﬁfﬂgﬁ@%eﬁ%r&mmulzagl \Qhéx Y 1s A emyleﬁd”@roﬁp and at Raysol

Pol yacrylic cid, sodium
salt, 76 mole percent of the total R® groups have from 10 to 14 carbon atoms and are un-

substituted and unbranched alkyl groups; the amount of component (A) is such as to
5 provide at least 0.00019 gram atoms of phosphorus per liter of composition; the

amount of component (B) is such as to provide at least 0.00038 gram atoms of Zr

per liter of composition; the amount of component (C) is such as to provide from

0.001 to 0.025 gram atoms per liter of hydrogen ions and from 0.002 to 0.050 gram

atoms per liter of fluoride atoms; and the amount of component (D) is in the range’
10 from 0.001 to 0.01 % by weight.

20. A process according to claim 19, wherein the amount of component (B) is
such as to provide no more than 0.00059 gram atoms of the total of Zr, Ti, Sn, Al
and Fe per liter of composition, and the fluoride ion activity is such as to result in a

fluoride ion activity meter reading within the range from -75 to -105 mv.

18 21. A process according to claim 20, wherein the nature and amount of compon-
ent (B) are such as to provide from 0.00038 to 0.00059 gram atoms of Zr per liter of
composition, and the amount of component (C) is such as to provide from 0.006 to

0.014 gram atoms per liter of fluoride atoms.

22, A process according to claim 1, characterized in that the aqueous lubricant

J20 and surface conditioner forming composition comprises at least one of constituent

groups (I} and (IV); the pH of the aqueous lubricant and surface conditioner forming

composition is from 1 to 6.5, preferably from 2 to 5; the content of organic material

in the aqueous lubricant and surface conditioner forming composition is not greater

than 1.0 g/L, preferably not greater than 0.6 g/L; and the treated metal container

25 after drying has a coefficient of friction that is not greater than 1.2, preferably not
greater than 1.0.

23. A process according to any one of claims 1 to 22, characterized in that the
cleaning of the metal container is accomplished by contact with an acidic cleaning
composition having a fluoride ion activity indicated by a fluoride sensitive electrode

30 reading in the range from +50 to -10 mv.
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methyl - N-tal | d%'ccla tl?eC'cgefhcxent ofe friction thereof, said additive consisting essentially of water
and:
5 (A) acomponent selected from the group consisting of quaternary ammonium salt
and amine oxide surfactants conforming to general formula I:
R}
R2—blr*-n3 {X"}a (1),
10 R4
where R' is a monovalent aliphatic moiety, which may be saturated or unsat-
urated and contains from 8 to 22 carbon atoms; each of R? and R® is a mono-
valent moiety independently selected from the group consisting of (i) alkyl
15 and hydroxyalkyl moieties having from 1 to 8 carbon atoms and (ii) aryl and
arylalkyl moieties having from 6 to 10 carbon atoms; R* is a monovalent
moiety selected from the same group as for R? and R? plus the -O" moiety; X
is a monovalent anion or monovalent fraction of an anion with a vaience
higher than 1; and a = 0 if R* is -O" and = 1 if R is not -O’; and
20 (B)  a component of complex fluoride anions; and, optionally but preferably,
(C)  a component of phosphate ions, optionally also including sulfate or nitrate
ions or botih; and, optionally,
(D)  aluminate anions, including fluoroaluminate anions; and, optionally
(E)  aluminum cations, including complex fluorcaluminum cations, and,
25 optionally, one or both of:
(F)  a water soluble and/or water dispersible polymer including amino-substituted
vinyl phenolic moieties; and

(G) a foam reducing component.

25.  An additive according to claim 24, wherein each of R? and R?® is selected
30 from the group consisting of hydroxyalkyl moieties having from 1 to 4 carbon atoms

and component (C) is present and includes phosphate ions.

26.  An additive according to claim 25, wherein all of R% R? and R* are 2-hy-

droxyethyl groups and component (B) includes fluozirconate ions.

’ IR R O



L 4

B Neodg| 18%1G Sul fonated line- (NHerr])[err] WY err] Thid SHEIPALs Bt
30 3A ar al cohol, am noniumsalt A Ar onox
Bi s(2-hydroxy- (NHerr]),ZrF[err] NECDOL 25-3 3.0 um’”'""ﬂﬂ%’ 1)

cocam ne oxide B Ar onox Di net hyl coc- FeF[ err]
25- 35 3.0 DMC am ne oxide A Et hoquad a eyl
Fe[ err] (SO erd?}) [ ehn jadditive@ocprding-to claim 262 wherein 288 mlxture o( Ropnois)ips in

NECDOL 91 25 SolBgni ¢y sofrbpRHEL e sRtRERE Akl expos th off Sty TARLEHEL
Cect adecyl from Sy sty 6f doconut bl fAIN K&Pndl%il, or dnfehal tallow, and component (C)

includes both phosphate and nitrate ions.

5 28.  An additive according to claim 27, wherein the mixture of R' moieties in
component (A) corresponds to the mixture of alkyl groups in the fatty acids derived
from hydrolysis of animal tallow.

29. An additive according to claim 28, wherein the molar ratio of the phosphate
content of component (C) to component (B) to component (A) is within. the range
10 from 1.0:(0.90 - 1.10):(1.05 - 1.25).

30. A liquid composition of matter consisting essentially of water and: _
(A)  a dissolved phosphorus containing surfactant component that is a mixture of
molecules conforming to the general formula I:
/( O-Y~-R), _
O=P (D,

\(OM)

where M is selected from the group consisting of H, alkah metal cations,

15

20 monovalent fractions of alkaline earth metal cations, and monovalent
fractions of ammonium and substituted ammonium cations; x = 1 or 2 and y
= 3-X; Y is an alkylene or alkylene ether group, which may be branched or
unbranched, with its open valencés on carbon atoms and with from 2 to 12

carbon atoms and up to 3 oxygen atoms; and R is an imidazoline moiety

2 conforming to general formula Ii:
N N0 crig,
R3 _c—pR"
30 h2

where each of R' and R? is independently selected, except that R' and R* may
not both be hydrogen, from the group consisting of hydrogen, a moiety
35 derived from propionitrile by removing a hydrogen atom from the -CH,

group thereof, and moieties of the general formula I:
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)
where Q is selected from the group consisting of -OM, -NH,, and -OR®,

5 where M has the same meaning as defined above and R represents a C, _ ,
alkyl, alkylaryl, or alkylcycloaliphatic moiety; and R? is selected from the
group consisting of unsubstituted and hydroxy substituted aliphatic and
cycloaliphatic and alkylaryl moieties having from 2 to 22 carbon atoms;

(B)  a component selected from the group of water soluble salts containing ions
10 that comprise atoms selected from the group consisting of Zr, Ti, Sn, Al, and
Fe;
(C)  a metal etching component; and
(D)  "free fluoride ions"; and, optionally, any one or more of the following:
(E)  a component selected from molecuies conforming to general formula IV:
15 R3

R8-0-(-CH-CH,-0) ;X (Iv),
wherein R® is a linear, cyclic, or branched saturated monovalent aliphatic hy-
drocarbon moiety containing from 1 to 25 carbon atoms; X is selected from
2 the group consisting of hydrogen, halogen, phenyl, and R% s is an integer
from 1 to 50; and R® is selected from the group consisting of hydrogen and
alkyl groups containing 1 - 4 carbon atoms;
(F) a component selected from molecules conforming to general formula V:
RS
R7-(CgH,) -0- (~CH~CH,~0) ;~H V),
wherein R’ is a linear, cyclic, or branched saturated monovalent aliphatic hy-
drocarbon moiety containing from 4 to 25 carbon atoms; (C,H,) is an ortho-,
meta-, or para-phenylene nucleus; and R® and s have the same meaning as for
30 formula IV;
(G)  acomponent selected from molecules conforming to general formula VI:

o) R®
i
R8-C-0- (-CH~CH,-0) ,~H (VD,

35 wherein R® is a linear or branched, saturated or unsaturated monovalent ali-
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31. A composition according to claim 30, wherein the amount of component (A)
is such as to provide from 0.000060 to 5 gram atoms of phosphorus per liter of
composition; the amount of component (B) is such as to provide from 0.00010 to 5
gram atoms of the total of Zr, Ti, Sn, Al, and Fe per liter of composition; component
(A) is selected from molecules conforming to general formula I when the "Y" groups
contain from 2 to 4 carbon atoms and no oxygen atoms, R' and R? are selected from
the group consisting of hydrogen and moieties of general formula Il when Q = OM
and M is hydrogen or an alkali metal, and at least 50 mole percent of the total R?

groups in the composition have from 8 to 20 carbon atoms.

32. A composition according to claim 31, wherein the amount of component (A)
is such as to provide at least 0.0010 gram atoms of phosphorus per liter of compo-
sition; the amount of component (B) is such as to provide at least 0.0017 gram
atoms of the total of Zr, Ti, Sn, Al, and Fe per liter of composition; and the
concentration of fluorine atoms in ingredients of the composition selected from the
group consisting of fluoride ions, bifluqride salts, and hydrogen fluoride is at least

0.0020 gram- atoms per liter of fluorine atoms.

33. A composition according to claim 32, wherein the amount of component (A)
is such as to provide from 0.0010 to 0.40 gram atoms of phosphorus per liter of
composition; component (B) includes dissolved fluozirconic acid, fluozirconate ions,
or both fluozirconic acid and flnozirconate ions; and the amount of component (B) is

such as to provide at least 0.0039 gram atoms of Zr per liter of composition.
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MV i ncr gnent g 1Provide®f 188R£ 0.020 gram atoms of phosphorus per liter of composition; the

amount of component (B) is such as to provide at least 0.0040 gram atoms of Zr per

liter of composition; the amount of component (C) is such as to provide from 0.21 to
11 gram atoms per liter of fluoride atoms; and the amount of component (D) is in
the range from 0.10 to 2.2 % by weight.

10 35. A composition according to claim 34, wherein the nature and amount of com-
ponent (B) are such as to provide from 0.057 to 0.103 gram atoms of Zr per liter of
composition, and the amount of component (C) is such as to provide from 0.9 to 2.4

gram atcms per liter of fluoride atoms.
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imidazoline moiety-containing phosphonates and preferably also includes (ii) at least
10 one of fluozirconate, fluohafnate, or fluotitanate ion, and (iii) phosphate and/or
nitrate ions. Good resistance to damaging the friction reducing effect by overheating

and to staiving of the domes of treated containers during pasteurization can be
achieved.
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ty. Results are shown in Figures 1(a) -1(d). These results ﬁndl cate that

‘brightness increases nonotonically within the range shown with increasing
fluoride activity. COP values, in contrast, appear to peak at fluoride
activities corresponding to about +10 nv readi ngs and decrease slightly
Wi th either increases or decreases fromthat range. The variation of COP
with fluoride activity level in these experinments is actually of relatively
little practi- cal inportance, conpared to the substantial inprovenent
obtained by using a suita- ble FRVE nmaterial. If the results shown in
Figures 1(a) - I(d) were the only practically inportant considerations,
they would favor the highest fluoride activity |levels. For several rea-
sons, however, this has not been found to be true in commercial practice.
Hi gh 34 fluoride levels are nore costly and pronote high etching rates
that may increase pol- lution abatenent costs or even damage an etched
container's ability to contain pres-

AQUEOUS LUBRICANT AND SURFACE CONDITIONER FOR
FORMED METAL SURFACES

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to processes and compositions which accomplish at
least one, and most preferably all, of the following related objectives when applied
to formed metal surfaces, more particularly to the surfaces of cleaned aluminum
and/or tin plated cans: (i) reducing the coefficient of static friction of the treated
surfaces after drying of such surfaces, without adversely affecting the adhesion of
paints or lacquers applied thereto; (ii) promoting the dfainage of water from treated
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surized contents such as carbonated beverages. Also, in integrated
commercial oper- ations where there is a relatively short tinme between can
formati on and cl eaning, the oily residues fromcan formng are easier to
renmove than in the | aboratory experi-,nments, where at |east a few hours of
time normally el apses between formng a set of cans and cleaning them As a
resul t obutfacese Withont caysing Uwalertbreaks”, \iiet,yprloaating drainage thatoredukgyint @

el ectrode .readings of. frogm+50 tq -10 ny have bgen found {o be gener- ally
or of er 1 i, FORHONE (Rl Waiskom e danspinsiead of dlisinet W"éf‘i‘PP‘g&i RREahoul d be
expect ed efgr ymtenRl o8 "GatHsl Woch \ fdngdor i de
activiti eeg W thin {tﬁg‘sye&?aagg%g%ﬂfg gjﬁg‘*eﬁ%‘%ﬁéﬁén hi g{ﬁd‘)ﬁ?‘fgﬁt estss ASP t he
cans is riifjliowering theadigoffcaven nempéralire cequiéredtfoe drying sEdrsurfnas afteritheyt y. The

CCW was erated ac-.cordi to the follow ng schene, in which the extended
Stage 3 31%9{‘53’@??&%‘%%4% a‘Y&gr

*a production sequence wherein the normal Stage
3, 4, anicaididn PReARE ARre used as rinses: Stage 1 sul furic
acid, pHZ. 0, 30 séc., 54.4 C Stage 2 RI DOLI NE[ err] 124C, 15 nL

Free Acid, 3.4The follawing discussion ant thadescEiption of:thednvention willtbenset fath sec. ,
54.4 C St l?r?ne\axgﬂy for aluminumdce:ain%.n IasZ Wmm@ég?rgécnﬁge ?aerc;i’,é:st(vcoai‘umt::L 7a‘re7a Idl) applica-

tion of the invention. However, it is to be understood that, with the obviously neces-

sary modifications, both the discussion and the description of the invention apply al-

so to tin plated steel cans and to other types of formed metal surfaces for which any

of the above stated intended purposes of the invention is practically interesting.

Aluminum cans are commonly used as containers for a wide variety of prod-
ucts.  After their manufacture, the aluminum cans are typically washed with acidic
cleaners to remove aluminum fines and other contaminants therefrom. Recently, en-
vironmental considerations and the possibility that residues remaining on the cans
following acidic cleaning could influence the flavor of beverages packaged in the
cans has led to an interest in alkaline cleaning to remove such fines and contami-
nants. However, the treatment of aluminum cans with either alkaline o1 acidic clean-
ers generally results in differential rates of metal surface etch on the outside versus
on the inside of the cans. For example, optimum conditions required to attain an
aluminum fine-free surface on the inside of the cans usually leads to can mobility
problems on conveyors because of the increased roughness on the outside can sur-
face.

Aluminum cans that lack a low coefficient of static friction (hereinafter often
abbreviated as "COF") on the outside surface usually do not move past each other
and through the trackwork of a can plant smoothly. Clearing the jams resulting from
failures of smooth flow is inconvenient to the persons operating the plant and costly
because of lost production. The COF of the internal surface is also important when
the cans are processed through most conventional can decorators. The operation of
these machines requires cans to slide onto a rotating mandrel which is then used to
transfer the can past rotating cylinders which transfer decorative inks to the exterior
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has arisen in the can manufacturing industry, particularly with aluminum cans, to

modify the COF on the outside and inside surfaces of the cans to improve their mo-

bility.

An important consideration in modifying the surface properties of cans is the
concern that such modification may interfere with or adversely affect the ability of
the can to be printed when passed to a printing or labeling station. For example,
after cleaning the cans, labels may be printed on their outside surface, and lacquers ~
may be sprayed on their inside surface. In such a case, the adhesion of the paints
and lacquers is of major concern. It is therefore an bbject of this invention to im-
prove mobility without adversely affecting .adhesion of paints, decorating inks, lac-
quers, or the like.

In addition, the current trend in the can manufacturing industry is directed to-
ward using thinner gauges of aluminum metal stock. The down-gauging of alumi-
num can metal stock has caused a production problem in that, after washing, the
cans require a lower drying oven temperature in order to pass the column strength
pressure quality control test. However, lowering the drying oven temperature result-
ed in the cans not being dry enough when they reached the printing station, and
caused label ink smears and a higher rate of can rejects.

One means of lowering the drying oven temperature would be to reduce the
amount of water remaining on the surface of the cans after water rinsing. Thus, it is
advantageous to promote the drainage of rinse water from the treated can surfaces.
However, in doing so, it is generally important to prevent the formation of surfaces
with water-breaks as noted above. Such water-breaks give rise to at least a percep-
tion, and increase the possibility in reality, of non-uniformity in practically important
properties among various areas of the surfaces treated.
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Thus, it is desirable to provide a means of improving the mobility of alumin-
um cans through single filers and printers to increase production, reduce line jam-
mings, minimize down time, reduce can spoilage, improve or at least not adversely
affect ink laydown, and enable lowering the drying oven temperature of washed
cans. _

In the most widely used current commercial practice, at least for large scale
operations, aluminum cans are typically subjected to a succession of six cleaning and
rinsing operations as described in Table 1 below. (Contact with ambient temperature
tap water before any of the stages in Table 1 is sometimes used also; when used, this

; stage is often called a "vestibule" to the numbefed stages.)
I

| Table 1 ‘

STAGE ACTION ON SURFACE DURING STAGE A
NUMBER
1 Aqueous AcidPrecleaning.
2 Aqueous Acid and Surfactant Cleaning
3 Tap Water Rinse
4 Mild Acid Postcleaning, Conversion
Coating, or Tap Water Rinse
Tap Water Rinse
6 Deionized (“DI") Water Rinse ,

It is currently possible to produce a can which is satisfactorily mobile and to
which subsequently applied inks and/or lacquers have adequate adhesion by using
suitable surfactants either in Stage 4 or Stage 6 as noted above. Preferred treatments
for use in Stage 6 are described in U. S. Patents 4,944,889 and 4,859,351, and some
of them are commercially available from the Parker+Amchem Division of Henkel
Corporation (hereinafter often abbreviated as "P+A") under the name "Mobility
Enhancer™ 40" (herein often abbreviated "ME-40™"),

However, many manufacturers have been found to be reluctant to use chemi-
cals such as ME-40™ in Stage 6. In some cases, this reluctance is due to the prés-
ence of a carbon filter for the DI water (normal Stage 6) system, a filter that can be-

come inadequately effective as a result of adsorption of lubricant and surface condi-
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[err] 39 applied for 130 sec and the first oven treatnent was perforned
at 200 C rather than 150 C. The Stage 4 conpositions were as shown in Table
9. The experinment using Trylox[err] 5921 included 0.2 g/L of Ilgepal[err]

CO-887 in an unsuccessful attenpt to glarify the solution; a slight
cl oudi ness

ersisted even in the prese t.,he cosur- factant. Table 9
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ditioner mgtSerial to the final stage of rinsing but still wish to achieve the advantages
that can be obtained by such additions, alternative treatments for use in Stage 4 as
described above have been developed and are described in U. S. Patents 5,030,323
and 5,064,500. Some of these materials are commercially available from P+A under
the name FIXODINE™ 500.

However, the reduction in coefficient of friction provided by prior art treat-
ments in either Stage 4 or Stage 6 can be substantially reduced, often to an unaccept-
able level, if the treated cans are subjected to extraordinary heating after completion
of the six process stages described above. Such extraordinary heating of the cans in
the drying oven occurs whenever a high speed production line is stalled for even a
few minutes, an event that is by no means rare in practice. In practical terms, the
higher COF measurements correlate with the loss of mobility, thereby defeating the
purpose of introducing mobility enhancing surfactants into can washing formulations.
Accordingly, it is an object of this invention to prdvide means of improving the mo-
bility of aluminum cans and/or one of the other objects stated above that are superior
to means taught in the prior art, particularly with respect to stability of the beneficial
effects to heating well beyond the minimum extent necessary for drying the treated
surfaces. '

Also, some beverages packaged in aluminum cans are pasteurized, and unless
the temperature and the composition(s) of the aqueous solution(s) with which cans
are contacted during pasteurization are very carefully controlled, staining of the
dome of the can often occurs during pasteurization. It is a further object of this in-
vention to provide compositions and methods suitable for use in reducing coefficient
of friction that will also resist such dome staining during pasteurization.

DESCRIPTION OF THE INVENTION

Other than in the operating examples, or where otherwise indicated, all num-
bers expressing quantities of ingredients or reaction conditions used herein are to be
understood as modified in all instances by the term "about" in describing the broad-

est scope of the invention. Practice within the numerical limits given, however, is
Thig s {~o rapiacement sheet
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first be selected to the extent possible from the ionic materials specified as part of
the invention; any remaining counterions needed may generally be selected freely, ex-
cept for avoiding any counterions that are detrimental to the objects of the invention.
Summary of the Invention
In accordance with this invention, it has been found that a lubricant and sur-

face conditioner applied to aluminum cans after washing enhances their mobility and,
in a preferred embodiment, improves their water film drainage and evaporation char-
acteristics as to enable lowering the temperature of a drying oven by from about 25°
to about 38° C without having any adverse effect on the label printing process. The
lubricant and surface conditioner reduces the coefficient of static friction on the out-
side surface of the cans, enabling a substantial increase in production line speeds,
and in addition, provides a noticeable improvement in the rate of water film drainage
and evaporation resulting in savings due to lower energy demands while meeting
quality control requirements. _

| Various embodiments of the invention include a concentrated lubricant and
surface conditioner forming composition as described above; a solution of such a
composition in water, optionally with additional acid or base to adjust the pH value,
suitable as the complete composition for contacting a metal surface, in Stage 4
and/or Stage 6 of a six stage cleaning and rinsing process as described above; and
processes including contacting a metal surface, particularly an aluminum surface,
with an aqueous composition including the ingredients of the lubricant and surface
conditioner forming composition specified in detail above.
Brief Description of the Drawings

Figures 1(a) - 1(d) illustrate the effect of fluoride activity during cleaning of
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0 - Description of Preferred Embodiments

More particularly, in accordance with one preferred embodiment of this in-
vention, it has been found that application of a thin organic film to the outside sur-
face of aluminum cans serves as a lubricant inducing thereto a lower coefficient of
static friction, which consequently provides an improved mobility to the cans, and al-
so increases the rate at which the cans may be dried and still pass the quality control
column strength pressure test. It has also been found that the degree of improved
mobility and drying rate of the cans depends on the thickness or amount of the or-
ganic film, and on the chemical nature of the material applied to the cans.

The lubricant and surface conditioner for aluminum cans in accordance with
this invention may, for example, be selected from. water-soluble alkoxylated surfact-
ants such as organic phosphate esters; alcohols; fatty acids including mono-, di-, tri-,
and poly-acids; fatty acid derivatives such as salts, hydroxy acids, amides, esters,
particularly alkyl esters of 2-substituted alkoxylated fatty alkyloxy acetic acids (brief-
ly denoted hereinafter as "oxa-acid esters") as described more fully in U. S. Appli-
cation Serial No. 843,135 filed February 28, 1992; ethers and derivatives thereof;
and mixtures thereof.

The lubricant and surface conditioner for aluminum cans in accordance with
this invention in one embodiment preferably comprises a water-soluble derivative of
a saturated fatty acid such as an ethoxylated stearic acid or an ethoxylated isostearic
acid, or alkali metal salts thereof such as polyoxyethyiated stearate and polyoxyethyl-
ated isostearate. Alternatively, the lubricant and surface conditioner for aluminum
cans may comprise a water-soluble alcohol having at least about 4 carbon atoms and
may contain up to about 50 moles of ethylene oxide. Excellent results have been
obtained when the alcohol comprises polyoxyethylated oleyl alcohol containing an
average of about 20 moles of ethylene oxide per mole of alcohol.

In another preferred aspect of this invention, the organic material employed to
form a film on an aluminum can following alkaline or acid cleaning and prior to the
last drying of the exterior surface prior to conveying comprises a water-soluble or-
ganic material selected from a phosphate ester, an alcohol, fatty acids including

This is the replacement sheet
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60 In one embodiment of the invention, water solubility can be xmparted to or-
ganic materials by alkoxylation, preferably ethoxylation, propoxylation or mixture
thereof. However, non-alkoxylated phosphate esters are also useful in the present in-
vention, especially free acid containing or neutralized mono-and diesters of phos-
phoric acid with various alcohols. Specific examples include Tryfac™ 5573 Phos-
phate Ester, a free acid containing ester available from Henkel Corp.; and Triton™
H-55, Triton™ H-66, and Triton™ QS-44, all available from Union Carbide Corp.
Preferred non-ethoxylated alcohols include the following classes of alcohols:
Suitable monohydric alcohols and their esters with inorgémié acids include
water soluble compounds containing from 3 to about 20 carbons per molecule. Spe-
cific examples include sodium lauryl sulfates such as Duponol’_M WAQ aﬂd Dupon-
o™ QC and Duponol™ WA and Duponol™ C available from Witco Corp. and pro-
prietary sodium alkyl sulfonates such as Alkano[™189-S available from E.I. du Pont
de Nemours.& Co. : |
Suitable polyhydric alcohols include aliphatic or arylalkyl polyhydric alcohols
containing two or more hydroxyl groups. Specific examples include glycerine, sorbi-
tol, mannitol, xanthan gum, hexylene glycol; gluconic acid, gluconate salts, glucohep-
tonate salts, pentaerythritol and derivatives thereof, sugars, and alkylpolyglycosides
such as APG™300 and APG™325, available from Henkel Corp. Especially pre-
ferred polyhydric alcohols include triglycerols, especially glycerine or fatty acid es-
ters thereof such as castor oil triglycerides.
In accordance with the present invention, we have discovered that employing
alkoxylated, especially ethoxylated, castor oil triglycerides as lubricants and surface
conditioners results in further improvements in can mobility especially where opera-

tion of the can line is interrupted causing the cans to be exposed to elevated temper-
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of tHdd; iminolfpropiordte salts such as: mpho{Eh\ﬁCN"aB@ rﬁ(xhpl'tcﬁeﬂc 400 availdt
ble from Exxon Chemical Co.; sulfosuccinate derivatives such as Texapon™SH-135
Special and Texapon™SB-3, available from Henkel Corp.; citric, nitrilotriacetic, and
trimellitic acids; Versenol™ 120 HEEDTA, N-(hydroxyethyl)ethylenediaminetri-
acetate, available from Dow Chemical Co.

Preferred amides generally include amides or substituted amides of carboxylic
acids havirig from four to twenty carbons. Specific examples are Alkamide™ 1203
lauric monoethanolamide, Alkamide™ L7DE lauﬁdmydsﬁc alkanolamide, Alka-
mide™ DS 280/s stearic diethanolamide, Alkamide™ CD coconut diethanolamide,
Alkamide™ DIN 100 lauric/linoleic dxethanolamxde, Alkamide™ DIN 295/s linoleic
diethanolamide, Alkamide™ DL 203 lauric diethanolamide, all available from
Rhone-Poulenc; Monamid™ 150-MW myristic ethanolamide, Monamid™ 150-CW
capric ethanolamide, Monamid™ 150-IS isostearic ethanolamide, ali available from
Mona Industries Inc.; and Ethomid™ HT/23 and Ethomid™ HT60 polyoxyethylated
hydrogenated tallow amines, available from Akzo Chemicals Inc.

Preferred anionic organic derivatives generally include sulfate and sulfonate
derivatives of fatty acids including sulfate and sulfonate derivatives of natural and
synthetically derived alcohols, acids and natural products. Specific Examples: do-
decyl benzene sulfonates such as Dowfax™ 2A1, Dowfax™ 2A0, Dowfax™ 3BO,
and Dowfax™ 3B2, all available from Dow Chemical Co.; Lomar™ LS condensed
naphthalene sulfonic acid, potassium salt available from Henkel Corp.; sulfosuccinate
derivatives such as Monamate™ CPA sodium sulfosuccinate of a modified alkanola-
mide, Monamate™ LA-100 disodium lauryl sulfosuccinate, all available from Mona
Industries; Triton™ GR-5M sodium dioctylsulfosuccinate, available from Union Car-
bide Chemical and Plastics Co.; Varsulf™ SBFA 30, fatty alcohol ether sulfosuccin-

75

59

75



. 681 .178 .40 14 1.20 Pluronic[err] 31Rl 82

79 .615 . .149 .40 14 1.20 Triton[err] DF-16 81
78 .538 . 106 .40 14 1.20 Trycol[err] LF-1 80
76 41_a|one

but al so give furthéf reductions in the COF. The

i nteractiong, ar \LL entd ¥ co defI I 7 inal Rinse

Nbbi | i t y& alg, NaFRoTs SE E% Fatty gl %@ cs\més %ﬂ‘%’ér%‘gég

fol | ows: ciabfGe nﬂonoemanauiniwmfoeﬁéc@natemﬁ?&llaﬁﬁ o Wihtch CileffialTo.

RI DOLI NE 124C, 1 Free Acid total surtfactant, Fluoride

Activity -10 rAnotsy preferrad grayp of orgamp materals Sovgeiset water-sohube skoxylst age 5

dei oni zegm preferably ethoxylated, propoxylated, or mixed ethoxylated and propoxylated
materials, most preferably ethoxylated, and non-ethoxylated organic materials se-

lected from amine salts of fatty acids including mono-, di-, tri-, and poly-acids,

amino fatty acids, fatty amine N-oxides, and quaternary salts, and water soluble pol-
ymers.

Preferred amine salts of fatty acids include ammonium, quaternary ammoni-
um, phosphonium, and alkali metal salts of fatty acids and derivatives thereof con-
taining up to 50 moles of alkylene oxide in either or both the cationic or anionic
species. Specific examples include Amphoteric N and Amphoteric 400 iminodipro-
pionate sodium salts, available from Exxon Chemical Co.; Deriphat™ 154 discdiuim
N-tallow-beta iminodipropionate and Deriphat™ 160, disodium N-lauryl-beta imino-
dipropionate, available from Henkel Corp. '

Preferred amino acids include alpha and beta amino acids and diacids and
salts thereof, including alkyl and alkoxyiminodipropionic apiés and their salts and
sarcosine derivatives and their salts. Specific examples include Armeen™ Z, N-
coco-beta-aminobutyric acid, available from Akzo Chemicals Inc.; Amphoteric N,
Amphoteric 460, Exxon Chemical Co.; sarcosine (N-methyl glycine); hydroxyethyl
glycine; Hamposyl™ TL-40 triethanolamine lauroy! sarcosinate, Hamposyl™ O oleyl
sarcosinate, Hamposy[™ AL-30 ammoniumlauroyl sarcosinate, Hamposyl™ L laur-
oyl sarcosinate, and Hamposyl™ C cocoyl sarcosinate, all available from W.R. Grace
& Co.

Preferred amine N-oxides include amine oxides where at least one alkyl sub-
stituent contains at least three carbons and up to 20 carbons. Specific examples in-
clude Aromox™ C/12 bis-(2-hydroxyethyl)cocoalkylamine oxide, Aromox™ T/12
bis-(2-hydroxyethyl)tallowalkylamine oxide, Aromox™ DMC dimethylcocoalkyla-
mine oxide, Aromox™ DMHT hydrogenated dimethyltallowalkylamine oxide, Aro-
mox™DM-16 dimethylheaxdecylalkylamine oxide, all available from Akzo Chemi-
cals Inc.; and Tomah™ AO-14-2 and Tomah™ AQ-728 available from Exxon Chem-
ical Co.
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Lubri cant and/or \Water - Li ne Wat er Retention COF COF- 2
Drai nage Pronoting Additive Speed Mean StD Mean =~ StD
(Mean) Setting None 100 31. 72 None

100 30. 44 - - 11 - None

70 28. 40

70 28. 2E;eferred8quatemgxy4mxs incinde quatemary am@mum derivatives of fatty
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40
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1.3 .21 - . Pluronic[err] t-8
17, 44 whqrgp the cpunter ion con51sts of halide pgylfate,i nitrates ]ca;_bng.xlate. alkyl or aryl 70

17.71 stifhte, augyl ?oqg.ryl sulfonate or derivatives thereof. Specific examples include Ar-
quad™ 12-37W dodecyltrimethylammonium chloride, Arquad™" 18-50 octadecyltri-
methylammonium chloride, Arquad™ 210-50 didecyldimethylammonium chloride,
Arquad™ 218-100 dioctadecyldimethylammonium chloride, Arquad™ 316(W) trihex-
adecylmethylammonium chloride, Arquad™ B-100 benzyldimethyl(C,, ,s)alkylam-
monium chloride, Ethoquad™ C/12 cocomethyl[POE(2)]ammonium chloride, Etho-
quad™ C/25 cocomethyl{POE(15)]ammonium chloride, Ethoquad™ C/12 nitrate salt,
Ethoquad™ T/13 Acetate tris(2-hydroxyethyl)tallowalkyl ammonium acetate, Duo-
gaud™ T-50 N,N,N’,N’,N'-pentamethyl-N-tallow-1,3-diammonium dichloride, Propo-
quad™ 2HT/11 dichydrogenated ta.llowalkyl)(z-hydroxy-Z-methylethyl)methylam-
monium chloride, Propoquad™T/12 tallowalkylmethyl-bis-(2-hydroxy-2-memylethyl)—
ammonium methyl sul-fate, all available from Akzo Chemicals Inc.; Monaquat™ P-
TS stearamidopropyl PG-diammonium chlo;-i'de phosphate, available from Mona In-
dustries Inc.; Chemquat™ 12-33 lauryltnmethylammomum chlonde. :Chemquat™ 16-
S0 Cetyltrimethylammonium chloride avaxlable from Chemax Ine ™~ and tetraethylam-
monium pelargonate, laurate, myristate, oleat_e, stearate or isostearate.

A combination of fluoride ions. with. either amine oxide or quaternary am-
monium salts as described above, preferably the latter, 1s a majo'rl part of one eSpe-
duction to overheating and/or resistance to dome staining during pasteunzauon is
needed. More particularly, a suitable additive to satisfy these objectives preferably -

comprises, more preferably consists essentially of, or still more preferably consists
of:

(A) acomponent selected from the group consisting of quaternary ammonium salt

and amine oxide surfactants conforming to general formula I:

Thic-ic e reoacarent sheet
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“monovalent moiety independently selected from the group consisting of (i) al-
kyl and hydroxyalkyl moieties having from 1 to 8, preferably from 1 to 4,
more preferably 1 or 2, carbon atoms and (ii) aryl and arylalkyl moieties hav-
ing from 6 to 10, or preferably from 6 to 8, carbon atoms; R* is a monoval-
.ent moiety selected from the same group as for R? and R? plus the -O° moi-
ety; X is a monovalent anion or monovalent fraction of an anion with a
valence higher than 1; and a = 0 if R* is -O", and a = 1 if R* is not -O;

(B)  acomponent of complex fluoride anions, with anions selected from the group
consisting of fluotitanate, fluchafnate, and fluozirconate preferred and fluozir-
conate alone most preferred; and, optionally but preferably,

(C) acomponent selected from the group consisting of phosphate, sulfate, and ni-
trate ions, with phosphate or a mixture of phosphate with one or both of sul-
fate and nitrate preferred; and, optionally,

(D)  aluminate anions, including fluoroaluminate anions; and, optionally

(E)  aluminum cations, including complex fluoroaluminum cations, and, optional-
ly, one or both of:

(F)  a water soluble and/or water dispersible polymer including amino-substituted
vinyl phenolic moieties, as described in detail in one or more of U. S. Patents

5,116,912, 5,068,299, 5,063,089, 4,944,812, 4,517,028, 4,457,790, 4,433,015,
and 4,376,000; and

(G) a foam reducing (antifoam) component.

For component (A) as defined aonc, quaternary salts are preferred over
amine oxides when dome staining resistance is desired. Independently, it is pre-
ferred that at least two, or more preferably all three, of the moieties R?, R?, and R*
be hydroxyalkyl groups, most preferably 2-hydroxyethyl groups.

For economy and commercial availability, it is preferred that the R' moieties

Thic is the reptacement sheet
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preferred. The optimal amount of fluoride can conveniently be monitored during use
if desired by means of fluoride sensitive electrode as described in U, S. Patent
3,431,182 and commercially available from Orion Instruments. "Fluoride activity” as
this term is used herein was measured relative to a 120E Activity Standard Solution,
commercially available from the P+A, by a procedure described in detail in P+A
Technical Process Bulletin No. 968. The Orion Fluoride Ion Electrode and the
reference electrode provided with the Orion ir;strumem are both immersed in the
noted Standard Solution and the millivolt meter reading is adjusied to 0 with a
Standard Knob on the instrument, after waiting if necessary for any initial drift in
readings to stabilize. The electrodes are then rinsed with deionized or distilled
water, dried, and immersed in the sample to be measured, which should be brought
to the same temperature as the noted Standard Solution had when it was used to set
the meter reading to 0. The reading of the electrodes immersed in the sample is
taken directly from the millivolt (hereinafter often abbreviated "mv") meter on the
instrument. With this instrument, lower positive mv readings indicate higher fluoride
activity, and negative mv readings indicate still higher fluoride activity than any
positive readings, with negative readings of high absolute value indicating high
fluoride activity.

The initial millivolt reading of a well operating freshly prepared working
composiﬁoh according to this embodiment of the invention ideally should be at least

approximately maintained throughout the use of the composition. The mv reading

for free fluoride activity in such a working composition according to this embodi-

ment of the invention, including components (A), (B), and (C) as defined above,
preferably should lie, with increasing preference in the order given, within the range
from -30 to -120, -50 to -100, -60 to -85, -68 to -80, or -68 to -72, mv,

The anions specified for component (C) above are preferably added to the
mixtures according to the invention in the form of the corresponding acids. When

~ 9 DEC 1996
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ficiently strong acid that does not interfere with the attainment of the objects of the

invention may be used; in such cases, sulfuric acid is normallly preferred primarily

because it is less expensive than other strong acids, ,

Components (D) and (E) normally are not added deliberately to the stage 4

composition (except for testing purposes), but normally accumulate in it as it is used

under practical conditions for treating aluminum surfaces. While aluminum is un-

likely to have any beneficial effect, experience has indicated that a normal equilib'ri—

um concentration in commercial aluminum can cleaning lines will be within the

range from 100 - 300 parts per million by weight (hereinafter often abbreviated

"ppm™), and satisfactory results can be obtained with compositions including this

much, or even more, aluminum, Preferably the total concentration of components

(D) and (E) is, with incréasing preference in the order given, not more than 1000,

700, 500, 450, 400, 370, 340, 325, or 315 ppm.

In a complete Stage 4 working composition according to the embodiments of

this invention including amine oxide or quaternary ammonium salts as a necessary

component, the pH is preferably maintained in the range from 2.3 to 3.3, more pref-

erably from 2.5 to 3.1, still more preferably from 2.70 to 2.90. Values of pH lower

than those stated usually result in less resistance than is desirable to dome staining,

while pH values higher than those stated tend to result in inadequate etching of the

surface to assure good adhesion of subsequently applied lacquers and/or inks. Addi-

tion of acid during prolonged operation is generally required to maintain these values

of pH, because acidity is consumed by the process that forms the lubricant and sur-

face conditioner coating. If the surfaces being treated are predominantly aluminum

as is most common, it is preferable to include in the replenishment acid, which is

added during prolonged use of the lubricant and surface conditioner forming compo-
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into the lubricant and surface conditioner forming composition during its use.

When component (C) includes phosphate ions as is generally preferred, the
molar ratio between components (Cp):(B):(A), where "Cp" denotes the phosphate
content only of component (C) as defined above, is preferably, with increasing pref-
erence in the order given, in the range from 1.0:(0.5 - 4.0):(0.25 - 8.0), 1.0:(0.5 -
2.0):(0.5 - 6.0), 1.0:(0.7 - 1.3):(0.8 - 1.5), 1.0:(0.8 - 1.2):(0.90 - 1.40), 1.0:(0.90 -
1.10):(1.0S - 1.25), or 1.0:(0.95 - 1.05):(1.05 - 1.15). If component (C) is not used
or does not contain phosphate, the ratio of (B):(A), with respect to }hose two com-

ponents, preferably falls within the same ranges as stated above for cases in which

phosphate is included in the compositions. Independently, the concentration of

component (A) in a working Stage 4 composition preferably is, with increasing pref-

erence in the order given, in the range from 0.14 to 2.25, 0.42 to 1.50, 0.56 to 1.12,

0.67 to 0.98, or 0.77 to 0.88, millimoles per liter (hereinafter often abbreviated
"mM™); the concentration of component (B) in a working Stage 4 composition pref-
erably is in the range from 0.20 to 2.0, or more preferably from 0.40 to 1.0, mM;
and the concentration of component (Cy) in a working Stage 4 composition prefer-
ably is in the range from0.20 to 2.0, more preferably from 0.40 to 1.0, or still more
preferably from 0.60 to 0.84, mM. [In these numerical specifications, for component
(Cs), the stoichiometric equivalent as phosphate ion of any unionized phosphoric acid

_or anions produced by any degree of ionization of phosphoric acid is to be con-

sidered as phosphate anions.]

Higher concentrations of component (A) within the stated ranges improve the
dome staining resistance during pasteurization but also increase the foaming tenden-
cy of the composition and often must be avoided for that reason. The lower the con-
centration of component (A), the higher should be the concentration of component
(Cp) within the stated ranges when dome staining resistance is important, because
component (Cp) appears to act synergistically with component (A) to promote dome
staining resistance. Higher concentrations of component (B) within the stated ranges
are preferred when the concentration of components (D) and/or (E) is relatively high.

Under some conditions of operation, it is preferred that the compositions

according to this invention that include amine oxides and/or quaternary ammonivm

30

Tenp. # Stage spray
Bl ow O f . C Conposition 1 30
54.4 Aqueous H err]SO[err] to give pH = 2. 2
30 60.0 See Not ig for this table below 3
30 224 Tap Water+4 20 20 30
Varies; see details below 5 30 0 0
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Notes for Table 12 The conposition for Stage 2 contained (i) a comrercially
avai l abl e sulfuric acid and surfactant cleaner (RVDCOLINE[err] 124-C from
P+A) at a concentration to give 3.4 grans per liter of total surfactant and
(ii) hydrofluoric acid, and if neegded, additional sulfuric acid to give a
free acid value of 15 points and a“Tluoride ion activity reading of -10-

mv, using the Orion instrunent and associ ated el ectrodes as described in

i sampl w8 R Y RraloRadRat R H LA S ORGP 5 o)
with 0. 1@ dihtiéhbodimdnt oPMis iavemibn aRd el abnbateitain cotizdm odier adteri-

di ssolving a, | arge excess of sodium fluoride (about 2 m in bulk volune
e

03
of powdetlSdWithyvariongcdisadvantageasspropericse- Squ(iﬁcalbt. rdgdependently fpoeaels of
free aci

& n r ok « i £3 LT Jeach a
rarnt o RREERS ShShereR B HORSL o hecefbipk frelbndin Yb Gl BT s
accor di ngmiige dbXideund/cil qaterivdry asfomant 5albbasedsonsposttiensdaocoring to thign nut es
at 150[err] C under norimal conditions, except that when heat resistant
nobi | i t yinyestieaifey use dn Stage: has defipeduabeve; gither a8 surl os) aftes dilution witlo[ er r ]

G oven | Qhaudl) Ay "onatn Mo ke ndf1%5:°1 67U, b3S 0161 0'088 "0 4,2
0.0005 % by weight of any of the following materials [other than those specified as
necessary or optional components (A) - (G) above]: (a) surfactants such as (a.1)
organic phosphate esters, (a.2) alcohols, (a.3) fatty acids including mono-, di-, tri-,
and poly-acids and their derivatives (a.4) such as (a.4.1) salts, (a.4.2) hydroxy acids,
(a.4.3) amides, (a.4.4) esters, and (a.4.5) ethers; (b) surfactants that are alkoxylated
but are otherwise as described in part (a); (c) alkoxylated castor oil triglycerides; (il)
sulfate and sulfonate derivatives of natural and synthetically derived alcohols, acids,
and/or natural products; () amino acids; (f) water-soluble homopolymers and/or het-
eropolymers of ethylene oxide, propylene oxide, butylene oxide, acrylic acid and its
derivatives, maleic acid and its derivatives, and/or vinyl alcohol; and (g) salts of or-
ganic acids containing a total of at least two carboxyl and hydroxyl groups.

Preferred water-soluble polymers includc' homopolymers and heteropqumers
of ethylene oxide, propylene oxide, butylene oxide, acrylic acid and its derivatives,
maleic acid.and its derivatives, vinyl phenol and its derivatives, and vinyl alcohol.
Specific examples include Carbowax™ 200, Carbowax™ 600, Carbowax™ 900, Car-
bowax™ 1450, Carbowax™ 3350, Carbowax™ 8000, and Compound 20M™, all
available from Union Carbide Corp.; Pluronic™ L61, Pluronic™ L81, Pluronic™
31R1, Pluronic™ 25R2, Tetronic™ 304, Tetronic™ 701, Tetronic™ 908, Tetronic™
90R4, and Tetronic™ 150R1, all available from BASF Wyandotte Corp.; Acusol™
410N sodium salt of polyacrylic acid, Acusol™ 445 polyacrylic acid, Acusol™
460ND sodium salt of maleic acid/olefin copolymer, and Acusol™ 479N sodium salt
of acrylic acid/maleic acid copolymer, all available from Rohm & Haas Company;
and N-methylglucamine adducts of polyvinylphenol and N-methylethanolamine ad-
ducts of polyvinylphenol.

Additional improvements are achieved by combining in the process of this in-

Thie to tha reiacomapt shaet
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doubl e baked cans, respectively. Al determinations of coefficient of
friction (hereinafter often abbreviated as "COF") were nmade in the manner
described in lines 44 - 65 of U S. Patent 4,944, 889 and were the average
of 15 individual neasurenents. 44 7The dones were renoved fromthe cans
using a can opener. Once this was done, they were placed in a 66 C water

bat h cont wemtiorytle. Sem ob additibnaliydcomadtintg the éxteridreofdac alupminamecarewith a0 L
of deionized water. Eqll ow Bg, immeirsal,on for, 30 m nutes, ,the dones were
rinsed wi IPrBRniGatenal salegieddepm metallic Pg ioni¢zirconiym. tijanipm, ceumepumiv o
dorme st ai RyuR{ Y& daHQ&i‘ﬁﬂx.%ti‘iéﬁﬂ %%iuﬁﬁ%&gwéﬁﬁ]ﬁ.ﬁﬂgﬁ n.OMiMQJ? dif Gt ed)
cans as a negative control and cans treéated Wt odi ne as a positive
control . Pooducehe fimt eombinirgdne roremorer ofi these smetals wéthwene or maprecof the

Exampl & oo TRAL 2N EXATDL e BIOUR Fiid thrt s bRl RiRng R EBIRGRN, 6 °°
static friction that is not more than 1.5 and is preferably less than the coefficient
without such film, thereby improving can mobility in high speed conveying without
interfering with subsequent lacquering, other painting, printing, or other similar dec-
orating of the containers.

The technique of incorporating such inorganic materials is described, in par-
ticular dc}ail with reference to zirconium containing materials, in U.S. Patents
5,030,323 of July 9, 1991 and 5,064,500 of November 12, 1991, the entire disclos-
ures of which, to the extent not inconsistent with any explicit statement herein, are -
hereby incorporated herein by reference. The substitution of other metallic materials
for those taught explicitly in one of these patents is within the scope of those skilled
in the art.

In a further preferred embodiment of the process of the present invention, in
order to provide improved water solubility, especially for the non-ethoxylated organ-
ic materials described herein, and to produce a suitable film on the can surface hav-
ing a coefficient of static friction not more than 1.5 after drying, one employs a mix-
‘ture of one or more surfactants, preferably alkoxylated and most preferably _ethoxyl—
ated, along with such non-ethoxylated organic material to contact the cleaned can
surface prior to final drying and conveying. Preferred surfactants include ethoxyl-
ated and non-ethoxylated sulfated or sulfonated fatty alcohols, such as lauryl and
coco alcohols. Suitable are a wide class of anionic, non-ionic, cationic, or amphoteric
surfactants. Alkyl polyglycosides such as C, - C,, alkyl polyglycosides having aver-
age degrees of polymerization between 1.2 and 2.0 are also suitable. Other classes
of surfactants suitable in combination are ethoxylated nonyl and octyl phenols con-
taining from 1.5 to 100 moles of ethylene oxide, preferably a nonylphenol condensed
with from 6 to 50 moles of ethylene oxide such as Igepal™ CO-887 available from
Rhéne-Poulenc; alkyl/aryl polyethers, for example, Triton™ DE-16; and phosphate
esters of which Triton™ H-66 and Triton™ QS-44 are examples, all of the Triton™

:"",.'“_- IR LEESF SR N .F_xi



according to its supplier is an amne oxide with a chem cal structure
represented by: Cocoa-N(O (CH err]J]CH err]OH[err], where "Cocoa" represents
the mxture of alkyl groups that would result by substitut- ing a -CHerr]-

noi ety for each -COOH noiety in the ygxture of fatty aci ds obtai ned upon
hydr ol ysi

group of @ﬁé?ﬁrlﬁé’ﬁ{@l gyaglagﬁ%mg #ﬂwapfﬁggﬂ&ueéngﬂﬂﬁé&ﬂéﬁ ?6@4 dlc‘%h‘hcnat i ons
of these vag ﬁbhﬁﬁvéiﬁﬁfe%xﬂ’lﬂh&be SRl 3l a?Eeﬁégresen&mebﬁaﬁberf payean on
the cans treated are shown in Tab e 14. Var

Val ues of axydatedandior olyprafioyplated derivatives ofelimeamnand branched alcohbisvand de-
H err] Zr Fl gr

0. 0040 pH rwatlves thereof, as for exampleg’l‘%(oy%?‘" 6720 (Henkel%grggg Surfonic™ LEF-17 2. 50

Mol ar Rati@TeXfaco) and Antarox™ 1(-3 - Lsulfonated derivatives of
H err] PO [gr N t)o qern Zxr Flars 1}0 (Rhone Poulcnc) sulfonated derivatives o ﬂn&r or

Rati o of branched aliphatic alcohols. for example,@%od@{"é‘rlﬂés €ShelbChemical Qor)] sul-
= fonated aryl Yedivatives, for example, li)yasulfm 9268-A, Dyasulf™ C-70, Lomar™
D (all available from Henkel Corp.) and Dowfax™ 2A1 (available from Dow Chemi-
cal Co.); and ethylene oxide and propylene oxide copolymers, for example, Pluron-
ic™ L-61, Pluronic™ 81, Pluronic™ 31R1, Tetronic™ 701, Tetronic™ 90R4 and Te-
tronic™ 150R1, all available from BASF Corp.
Further, the lubricant and surface conditioner for aluminum cans in accord-
ance with this invention may comprise a phosphate acid ester or preferably an ethox-

ylated alkyl alcohol phosphate ester. Such phosphate esters are commercially availa-

ble under the tradename Rhodafac™ PE 510 from Rhdne-Poulenc Corporation,

Wayne, NJ, and as Ethfac™ 136 and Ethfac™ 161 from Ethox Chemicals, Inc.,
Greenville, SC. In general, the organic phosphate esters may comprise alkyl and
aryl phosphate esters with and without ethoxylation.

The lubricant and surface conditioner for aluminum cans may be appiied to
the cans during their wash cycle, during one of their treatment cycles such as clean-
ing or conversion coating, during one of their water rinse cycles, or more preferably
(unless the lubricant and surface conditioner includes a metal cation as described

l above), during their final water rinse cycle. In addition, the lubricant and surface
conditioner may be applied to the cans after their final water rinse cycle, i.e., prior to
oven drying, or after oven drying, by fine mist application from water or another
volatile non-inflammable solvent solution. It has been found that the lubricant and
surface conditioner is capable of depositing on the aluminum surface of the cans to
provide them with the desired characteristics. The lubricant and surface conditioner
may be applied by spraying and reacts with the aluminum surface through chemi-
sorption or physiosorption to provide it with the desired film.

The method of contact and the time of contact between the aqueous treating
compositions and the metal substrates to be treated and the temperature of the com-

This is the replacement sheet

Date: SEFRERR Y



Notes for Table 13 |

Val ues shown are noles in 8 liters of conposition.
2 "AO'" neans "am ne oxide", in this case Aronox C/ 12. 45 TABLE 14
Run No. Val ue[err] for variable in Run COFp 8B[err]
COF-DE[err] with This Numbert Herr]ZrF[err] .pH[Herr]PO[err]] /
[AQ/ [Herr]Zr[err]] [Herr]ZrFerr]] 1 0 0 0
0.739 0.874 2 -1 +1 191 +1 1. 421 - 3
+1 +1 -1 +1 0.728 0.712 4 -1 -1 -1
81 538 positions: &fihg wbachft Are genefdlly nof éritical featukes of the invenifion; they 0. 565

may be taken from the known state of the art. However, for large scale operations,
power spraying is the preferred method of contact, and times of contact in stage 4 in
the range from 5 to 60 seconds ("sec"), or more preferably from 10 to 30 sec, and a
temperature of 20 to 60 ° C, or more preferably 30 to 48 ° C, are generally used,

Generally, in the cleaning process of the cans, after the cans have been
washed, they are typically exposed to an acidic water rinse. In accordance with this
invention, the cans may thereafter be treated with a lubricant and surface conditioner
comprising an anionic surfactant such as a phosphate acid ester. The pH of the treat-
ment composition is important and generally should be acidic, that is between about
1 and about 6.5, preferably between about 2.5 and about 5. If the cans are not treat-
ed with the lubricant and surface conditioner of this invention next after the acidic
water rinse, the cans are often exposed to a tap water rinse and then to a deionized
water rinse. In such event, the deionized water rinse solution is prepared to contain
the lubricant and surface conditioner of this invention, which may comprise a non-
ionic surfactant selected from the aforementioned polyoxyethylated alcohols or poly-
oxyethylated fatty acids, or any of the other suitable materials as described above.
After such treatment, the cans may be passed to an oven for drying prior to further
processing.

The amount of lubricant and surface conditioner remaining on the treated
surface after.drying should be sufficient to result in a COF value not more than 1.5,
or with increasing preference in the order given, to a value of not more than 1.2, 1.0,
0.80, 0.72, 0.66, 0.60, 0.55, or 0.50. Generally speaking, such amount should be on
the order of from 3 mg/m* to 60 mg/m* of lubricant and surface conditioner on the
outside surface of the cans. For reasons of economy, it is generally preferred that
the aqueous lubricant and surface conditioner forming composition contain, with

increasing preference in the order given, not more than 2.0, 1.0, 0.8, 0.6, 0.4, 0.30,

or 0.20 grams per liter (often abbreviated hereinafter as "g/L") of the necessary

organic material(s) to form the lubricant and surface conditioner film on the treated
can surface after drying.

Embodiments of the Invention with Desirable Special Characteristics

In accordance with a particular preferred embodiment of this invention, it has

Thic ie [he renidcement sheet
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6 0. 0 0 0 0.582 0.578 7 +1 -1

+1 - -1 1. 366 - 8 -1 -1 +1 +1

1. 410 -9 +1 -1 +1 +1 0. 605 0.581 10
-1 +1 -1 +1 200. 781 0.885 11 0 0

0 0 1. 046 - 12 -1 -1 +1 -1
1.547  been faund that thejcoefficignt of frictipn of a surfaceitreated with a lybrigant and - 14
_& ) 1surfa<if %‘%'gitiox}sz.r l\i’%lg,ss‘léasily damaée&' byghjegting wh‘enétﬁe lubricaﬁ'tlarﬁi qufEace !
0.606  ©osfditiofier composition inctulles at leastlone of the following organic mitedds: ?Ll - 1?
+1 - -

+1 +1 -1 1.470 - 19 +1

-1 koxylgtesksor nomalkoxylsted castor oi triglycarides and hydrogenated castor oil de-
Ilzbgggot o Sriv g?eﬁéﬁ.}(%xyﬁteg and nor?—alkoxylate(& amine salts ®f a fatty acid 'iﬁglﬁdingo' 880
mono-, di-, tri-, and poly-acids; alkoxylated and non-alkoxylated amino fatty acids;
alkoxylated and non-alkoxylated fatty amine N-oxides, alkoxylated and non-alkoxyl-

ated quaternary ammonium salts, alkyl esters of 2-substituted alkoxylated fatty alkyl-

oxy acetic acids (briefly denoted hereinafter as “oxa-acid esters") as described more

fully in U. S. Application Serial No. 843,135 filed February 28, 1992, the disclosure

of which is hereby incorporated herein by reference, and water-soluble alkoxylated

and non-alkoxylated polymers. Furthermore, if the lubricant and surface conditioner

is not applied to the surface from the last aqueous composition with which the sur-

face is contacted before the last drying of the surface before automatic conveying,

the composition including the organic materials preferably also includes a metallic
element selected from the group consisting of zirconium, titanium, cerium, alumin-

um, iron, tin, vanadium, tantalum, niobium, molybdenum, tungsten, and hafnium in
metallic or ionic form, and the film formed on the surface as part of the lubricant

and surface conditioner in dried form should include some of this metallic element

along with'organic material.

For a fuller appreciation of the invention. reference should be made to the
following examples, which are intended to be merely descriptive, illustrative, and not
limiting as to the scope of the invention, except to the extent that their limitations
may be incorporated into the appended claims.

Example Group 1

This example illustrates the amount of aluminum can lubricant and surface
conditioner necessary to improve the mobility of the cans through the tracks and
printing stations of an industrial can manufacturing facility, and also shows that the
lubricant and surface conditioner does not have an adverse effect on the adhesion of
labels printed on the outside surface as well as of lacquers sprayed on the inside sur-
face of the cans.

Uncleaned aluminum cans obtained from an industrial can manufacturer were

g Beet
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1 The value is expressed as high ("+I"), nmedium ("O'), or low ("-1), with

the nunerical meanings for these values given in Table 13. 2 "SB" -single

bake. 3 "DB" = double bake Exanple and Conparison Exanple Group 7.7.2 In

this group guat ernary ammoni um sal t 2lwere used i nstead of the am ne oxide

in Goup 1. The particular salts used are shown in Table 15. 46 TABLE 15
o QUATHZBHERY cledMaithUih %Tﬁe-rélaﬁiﬁifﬂi%xl%ﬁe from the P+A emplcaj,m%jfil‘l&tcaI
structure of : cation Counter lon ETK err

Cocoa- [ eempany'sikideling™ 306p/306 parqess. r Theirans were washed in a CCW process] -

Sl RN T R P BT YO

- OC( O) Csheraéd conditioner in the final rinse stage of the washer and then dried in an oven.
The lubricant and surface conditioner comprised about a 10 % active concentrate of
polyoxyethylated isostearate, an ethoxylated nonionic surfactant, available under the
tradename Ethox™ MI-14 from Ethox Chemicals, Inc., Greenville, SC. The treated
cans were returned to the can manufacturer for line speed and printing quality
evaluations. The printed cans were divided into.two groups, each consisting of 4 to
6 cans. All were subjected for 20 minutes to one of the following adhesion test
‘solutions:

Test Solution A: 1% Joy™ (a commercial liquid dishwashing detergent, Proc-
ter am_i. Gamble Co.) solution in 3:1 deionized water:tap water at a temperature of
82° C.

Test Solution B: 1% Joy™ detergent solution in deionized water at a tempera-
ture of 100° C. '

After removing the printed cans from the adhesion test solution, each can was
cross-hatched using a sharp metal object to expose lines of aluminum which showed
through the paint or lacquer, and tested for paint adhesion. This test included apply-
ing Scotch™ transparent tape No. 610 firmly over the cross-hatched area and then
drawing the:tape back against itself with a rapid pulling motion such that the tape
was pulled away from the cross-hatched area. The results of the test were rated as
follows: 10, perfect, when the tape did not peel any paint from the surface; 8, accept-
able; and 0. total failure. The cans were visually examined for .any print or lacquer
pick-off signs.

In addition, the cans were evaluated for their coefficient of static friction us-
ing a laboratory static friction tester. This device measures the static friction associ-
ated with the surface characteristics of aluminum cans. This is done by using a _
ramp which is raised through an arc of 90° by using a constant speed motor, a spool
and a cable attached to the free swinging end of the ramp. A cradle attached to the
bottom of the ramp is used to hold 2 cans in horizontal position approximately 0.5
inches apart with the domes facing the fixed end of the ramp. A third can is laid
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Notes for Table 15 "Cocoa" here neans the sane m x of al kyl groups as
already noted in the main text, while "Tallow' neans the sane as "Cocoa"
except that animal tallow is substituted for coconut oil in the definition
given. "[err]" represents a phenyl maiety. Al the Stage 4 conpositions in
this group contained 9.6 grans of Alf[err](SOerr])[err]. 15 err]jzHerr]0
(whi ch compeaphedscans Witk therdonfe ficirgy the) fre s@ingimgend «ff g eramip/rafifl ahe | |,

and 0.0099, 0.0001 nol e of gquaternary amoni um salt; those conpositions
osi g natd8%0t ALY G arr, AfERACS, e Uieg e cY6n AW R8O BERs b
Herr]PJerr], I @n?p L ds ASRAS by is A€ok RS del al |
had a pH val ue g‘% ubd . kéeéﬂr%%g)u@%gé g*@%tg trez'i'lta n%rﬁ%bslsas%escrl gea?{h%?%"shovm
in Tabl e WhebdhovamFrenchéstha ndgieatwhicts the Hirdganeslides {npely. from the 2tlbivs
group,.only ETHOQUAD[ err] .T-13/50 was ed.as c opnent. (A), and, onl
P o] 2 Pl APsoAPIOLEIPQAC SHiHED Al okt WRenadl 1 BHF Ptee seciiied I s of
the ETHO SldADivicH is%ﬁ%éﬁz rmﬁeaw?&-"mﬁ {iffa" € THe LoREACIOR! ST Riction
H err]zrd[err] concentratioh, pH and nitrate versus sulfate anions in
sol ution. isrequabity theotangérusnf thelangid sivept biF[the rdmp tat thestimeuthe cadvkeginsgeous
to use sodjum al.um nate as.,a partial sou of 1 nu ln all .. .
conposi ti of9VFn ﬁHF ?néﬁonqegg&fi ‘ﬁrﬁqgﬁﬁm %@é {25 n%@?f?rta’ls%ﬁ slip tBe-npm
as Al In some cases the tested cans were subjected to an additional bake out at 210° C for

5 minutes and the COF redetermined; this result is denoted hereinafter as *COF-2",

The average values for the adhesion test and coeificient of static friction eval-
uation results are summarized in Table 2. In brief, it was found that the lubricant
and surface conditioner concentrate as applied to the cleaned aluminum cans provid-
ed improved mobility to the cans even at very low use concentrations, and it had no
adverse effect on either adhesion of label print or internal lacquer tested even at 20

to 100 times the required use concentration to reduce the coefficient of static friction
of the cans.

Example Group 2

These examples illustrate the use of the aluminum can lubricant and surface
conditioner of Example Group 1 in an industrial can manufacturing facility when
passing cans through a printing station at.the rate of 1260 cans per minute.

Aluminum can production was washed with an acidic cleaner (Ridoline ™
125 CO, available from P+A), and then treated with a non-chromate conversion coat-
ing (Alodine™ 404, also available from the Parker+Amchem Division, Henkel Cor-
poration, Madison Heights, MI). The aluminum can production was then tested for
"slip"” and the exterior of the cans were found to have a static coefficient of friction
of about 1.63. During processing of these cans through a printer station, the cans
could be run through the printer station at the rate of 1150 to 1200 cans per minute
without excessive "trips", i.e., improperly loaded can events. In such case, the cans
are not properly loaded on the mandrel where they are printed. Each "trip" causes a

loss of cans which have to be discarded because they are not acceptable for final
stage processing.

Tron e ne raniicement sheet
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was used along with phosphoric acid in an amount equlnolar with the

Herr]ZrFerr] used; fluoride activity was adjusted to a reading of -90 nv
on fluoride sensitive el ectrode as described above. An additional 50 ppm of
Al was added as (i) alum num sul fatg3 in which case sulfuric acid was used

to adjust the pH, (ii) as alumnumnitrate, in which case nitric acid was
enpl oye . - : .

6 o oo e e oy S S s B L e A = = G)
Quat in Conposition Free P-1  COpaBR 2 COF- DB Da
ETHOQUAD[ err] C- 12 -89.0 1.12 1.28 3
ETHOQUAD[ err] G 12/ PA -90.0 0. 69 0. 87 3
ETHOQUAD err] G- . -93..1 ., Q.98 1.21 3
ETHOQUAD) et r ] c?'% tand " dghesion Evalustign, 0. 94 3
ETHOQUAD| er r] T- 13pimgee Lon- -84.0 0.85 0.98 3
ETHOQUAD| err] T- 1ditigpgm@on- 9o Test 0. 49 oCedfficient of 2
Test centrate Solu- Static Friction
No. {(%lvol.) tion osw ISW ID
Coantrol (no
1 treatment) 1.42
2 0.1 B 10 10 10 0.94
3 0.25 A 10 10 10 -
4 0.5 B 9.5% 10 10 0.80
5 0.75 A 10 10 10 0.63
6 1.0 B 10 10 10 0.64
7 2.0 A 10 10 10 0.56
8 5.0 B 10 10 10 0.55
9 10.0 A 9.8*% 10 10 0.56
Notes for Table 2

*Little pick-off was visually noticed on the outside walls, mainly at the contact
marks.

"OSW" stands for outside sidewall, "ISW" stands for inside sidewall, and “ID"
stands for inside dome.

About 1 mVliter of aluminum can lubricant and surface conditioner was add-
ed to the deionized rinse water system of the can washer, which provided a reduction
of the static coefficient of friction on the exterior of the cans to a value of 1.46 or a
reduction of about 11 percent from their original value. After passing the cans
through the printer, it was found that the adhesion of both the interior and exterior
coatings were unaffected by the lubricant and surface conditioner. In addition, the
printer speed could be increased to its mechanical limit of 1250 to 1260 cans per
minute without new problems.

In similar fashion, by increasing the concentration of the aluminum can lubri-
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Notes for Table 16 The colum headed "Free Flerr]" gives the readings for
the conposition in mlli- volts, using an Orion Fluoride Sensitive

El ectrode and apparatus standardized with 120E Activity Standard Sol ution
as descri bed above. The col um headed "DS" gi ves donme stain resistance
eval uati ons on the following scale: | = Better (less staini ng) than with
ALCDI NE 404; 2 = Equal staining as vaen using ALCDI NE 404; 3 As much

PLALNL09 @iy gt S il B RSB P B e Ep B "

coef fi ci ettredfced theaoefficigitiof sthtiglftictidinbEtheaads Dy 20 perceftivithbw M%Qe ded,

I n which case, boéee:@%& i.n the sane nolar, ratiq as their corres I ng
al uni num YE§GHNE Yie adhgsion of dhe inteder and: exlarioricoatings pf shescans: of Q!'d it n

var rabl o s PORIFIEG thalthh B ik ColeR BRflaboliy 225y THEReTmBRE &

t hr ee var a 24thouraest peniedr esul ts are shown in Table 18. TABLE 17 Variable
and Desi gnat or

and Example and Conmparioon Yo Gotn 47 Me0TUM

These examples illustrate the use of other materials as the basic component
for the aluminum can lubricant and surface conditioner.

Aluminum cans were cleaned with an alkaline cleaner solution having a pH
of about 12 at about 41° C for aboui 35 seconds. The cans were rinsed, and then
treated with three different lubricant and swiface conditioners comprising various -
phosphate ester solutions. Phosphate ester solution 1 comprised a phosphate acid
ester (available under the tradename Rhodafac™ PE 510 from Rhone-Poulenc, -
Wayne, NJ) at a concentration of 0.5 g/l. Phosphate ester solution 2 comprised an
ethoxylated alkyl alcoho!l phosphate ester (available under .the tradename Ethfac™
161 from Ethox Chemicals, Inc., Greenville, SC) at a concentration of 0.5 g/l. Phos-
phate ester solution 3 comprised an ethoxylated alkyl alcohol phosphate ester (avail-

able under the tradename Ethfac™ 136 from Ethox Chemicals, Inc., Greenville, SC)
at a concentration of 1.5 g/l.

The mobility of the cans in terms of coefficient of static friction was evaluat-
ed and found.to be as follows in Table 3:

Table 3
Phosphate ester solution pH Coefficient of static
friction
1 3.6 0.47
2 33 0.63
3 2.6 . 0.77
None e _ 1.63

The aforementioned phosphate ester solutions all provided an acceptable mo-
bility to aluminum cans, but the cans were completely covered with "water-break”.
This ie the replacement sheet
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Mol es of HZrF X1 = [err]

0. 009 0. 00675
0. 0045 X2 = pH 3.1 2.8 2.5
Mol ar percent of the X3 = alumnumsalt(s) that 100 50
0 was alumnumnitrate Molar ratio of X4 = ETHOQUAD  err] T-13/50
1.00 0.75 0.5 to Heg]ZrF[err] 48 TABLE 18 Run No. X1
X2 X3 X4 COF- SB CO-DB DH 1 1 -1
-1 It i3 Mdesired thatGhe tdns be fregoofs\?ﬂwr-brc?ak@. i.c., have a thin, contiduous film 1
1 0. 544 0. 700 '

of walter thereon, because otherwise they contain large water droplets, and the water
film is non-uniform and discontinuous. To determine whether such is detrimental to
printing of the cans, they were evaluated for adhesion. That is, the decorated cans
were cut open and boiled in a 1 % liquid dishwashing detergent solution (Joy™)
comprising 3:1 deionized water:tap water for ten minutes. The cans were then rinsed

in deionized water and dried. As in Example Group 1, eight cross-hatched scribe
lines were cut into the coating of the cans on the inside and outside sidewalls and
the inside dome. The scribe lines were taped over, and then the tape was snapped
off. The cans were rated for adhesion values. ‘The average value results are sum-

marized in Table 4, in which the acronyms have the same meaning as in Table 2.

Adhesion Rating on:

Table 4
Phosphate Ester
Solution Used OSW
control 10
1 9.8
2 9.8
3 10

ISW D
10 10
6.8 L0
10 10
10 10

For the control, it was observed-that there was no pick-off (loss of coating
adhesion) on either the outside sidewall, the inside sidewall or the inside dome of the
cans. For phosphate ester solution 1, it was observed that there was almost no pick-
off on the outside sidewall, substantial pick-off on the inside sidewall, and complete
failure on the inside dome of the cans. For phosphate ester solution 2, it was
observed that there was almost no pick-off on the outside sidewall, and no pick-off

' on the inside sidewall and no pick-off on the inside dome of the cans. For phos-

For phosphate ester solution 3. it was observed that there was no pick-off on the
outside sidewall, the inside sidewall, or the inside dome of the cans.

Example Group 4

This example illustrates the effect of the lubricant and surface conditioner of
this invention on the water draining characteristics of aluminum cans treated there-

Thin o ns ronbhearrant sheet
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1 1 -1 -1 1.274 1. 406 3 4

0 0 0. 499 0. 629 35 -1
1 -1 0. 508 0.517 2 6 0 0
0 0.572 0.731 2 7 0 0 0
1.229 1. 257 38 -1 1 1 -1
1. 397 39 026 ¢ 1 0 0.516
v%u%o -1 1 -1 -1 1. 451 1. 458
. 1 1 -1 1.311 1.412 3 12
1 Ahimmum canéL(\)veéeoclean& il acidic cﬁaﬁ&Q(Radanc’E’S 1?-5 CO fol-0

1lowed by A@ochgg ™ 404 treptmery or R@ohgg"‘ 125 CO ogly) or with an alkahmzl1
clgaxgg%ggmon (}8%&?:?&” 30&0&@(1process)1all the procfulits being anlllee from 0 0.559
thell@arllcer-;-Amchetﬁ DlVlSlOl‘l, Henkel Cofblorauon, Mgdxé;o% Helghtﬂ,ﬂgﬂ 5%nd theia1346
rinsed with deionized water contammg about 0.3% by weight of the lubricant and sur-

face conditioner of this invention. After allowing the thus-rinsed cans to drain for

up to 30 seconds, the amount of water remaining on each can was determined. The

same test was conducted without the use of the lubricant and surface conditioner.

The results are summarized in Table S. It was found that the presence of the lubri-

cant and surface conditioner caused the water to drain more uniformly from the cans,

and that the cans remain "water-break" free for a longer time.

Table 5§
Drain Time Grams per Can of Water Remaining Using:
in Seconds 1y warer DI Water + 0.3 % Conditioner
6 24 -30 " nd
12 2.1-35 2.8
18 2.2-3.5 2.3

30 1.8-34 23

Example Group 5
This exaraple illustrates the effect of the oven dryoff temperature on the side-

wall strength of aluminum cans. This test is a quality control compression test
which determines the column strength of the cans by measuring the pressure at
which they buckle. The results are summarized in Table 6.

It can be seen from Table 6 that at an oven drying temperature of 193° C, a

2 psi increase was obtained in the column strength test compared to the value ob-
tained at 227° C oven temperature.

LTI . o R i,-'.'-hﬁ"'-‘i'
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20 0 0 0 0 0. 599 0. 813 3 21

-1 0 0 0 0.484 0. 518 2 22 0

0 0 0 0.619 0. 732 3 23 -1 1

-1 1 0. 738 0.92% 3 24 1 0 0

0o 0.732 0. 913 3 25 0 0 0 0

0. 581 o 8TS 3 20 =T =T =T T 0. 520
0. 546 2 27 -1 - 1 Table 6L 1 0.511 0. 518
2 28 -1 0. 503 0. 532 2 29
0

vé?l Temperatu@e‘ C) 0.610 COwfiBStren@hNpgps for Table 18
In the coI umms heade "X3", and " the entry

+1" indicates
the high value for the2¥hriable as specified in TabB6.267;: the entry "0
i ndicates the mddle v

e for the variable as specﬁﬁd in Table 17; and
the entry "-1" indicat the I ow value for the variabl'é as specified in

Table 17. Qther colummiggpadi ngs and neani ngs are theggszgre as in Table 16.
182 89.25

The higher column strength test results are preferred and often required be-
cause the thin walls of the finished cans must withstand the pressure exerted from
within after they are filled with a carbonated solution. Otherwise, cahs having weak
sidewalls will swell and deform or may easily rupture or even explode. It was found
that the faster water film drainage resulting from the presence therein of the lubricant -
and surface conditioner composition of this invention makes it possible to lower the
temperature of the drying ovens and in turn obtain highef column strength results.
More spcciﬁcaliy, in order to obtain adequate drying of the rinsed cans, the cans are
allowed to drain briefly before entry into the drying ovens. The time that the cans
-reside in the drying ovens is typically between 2 and 3 minutes, dependent to some
extent on the line speed, oven length, and oven temperature. In order to oﬁtain ade-
quate drying of the cans in this time-frame, the oven temperature is typically about
227° C. However, in a series of tests wherein the rinse water contained about 0.3 %
by weight of organic material to form a lubricant and surface conditioner of this in-
vention, it was found that satisfactory drying of the cans could be obtained wherein
the oven temperature was lowered to 204° C, and then to 188° C, and dry cans were
still obtained. '

Examples Group 6

Uncleaned aluminum cans from an industrial can manufacturer are washed
clean in examples Type A with alkaline cleaner available from Parker+Amchem Di-
vision, Henkel Corporation, Madison Heights, Michigan, employing the Ridoline™
3060/306 process and in Examples Type B with an acidic cleaner, Ridoline™ 125
CO from the same company. Following initial rinsing and before final drying, the

cleaned cans are treated with a lubricant and surface conditioner comprised of about

This is the repiacament sheet
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49 Exanpl e and Conparison Exanple Goup 7.7.4 In this group, the general
conditions and materials used were the sane as for Goup 7.7.3 except that
in all cased in this group, alum numsulfate and sulfuric acid were used .
and no alumnumnitrate or nitric acid was used. but the values of the sone
of the variables were different The various conbinations and the resulting
perfornance are shown in Table 19. EﬁBLE 19 Run pH Concentration in

Rat 1 os1 oF 1) o Mel e BELYS reaple. ) indgiontzed yages, ps SipeiTied (G Tobif trielow.”
0500 B Gyl enamplesy bollopigg dal fiitng and beffte ffnal Ueflngohe o o5
2.0 4 cleangbcans »eareatedowilh a reactivesinbricant andiswface canditiamer compgged 2. 0
of about a 1% active organic (I) in deionized water plus about 2 g/L (0.2w1%) of the
inorganic (IT) as specified in Table 7, below. In yet another set of examples, follow-
ing initial rinsing and before final drying, the cleaned cans are treated with a lubri-
cant and surface conditioner comprised of about 1 % active organic (I) in deionized
water plus about 0.5 % by weight of surfactant (III) specified in Table 7 below. In
a further set of examples, following initial rinsing and before final drying, the
cleaned cans are treated with a reactive lubrican.t and surface conditioner forming
component, in deionized water, comprised of about 1 % active organic (I), about 0.2
% inorganic (II), about 0.5 % surfactant (II) as specified in Table 7 below. In all
cases in this group of examples, the COF produced on the surface is less than 1.5.

Examples and Comparison Examples Group 7

In this group, various candidate materials for forming a lubricant and surface -
conditioner were tested at lower concentrations than in Group 6.
7.1 General Procedures. Mobility enhancer/iinse aid process solutions were pre-
pared using deionized water with a conductivity less than 5 psiemens; unless other-
wise noted, all other solutions were prepared in tap water. Drawn and wall ircned
aluminum cans were obtained from commercial factory production. 3

Most cans were tested on a pilot scale beltwasher, a sixigle track seven stage
conveyor belt type washer (hereinafter denoted "BW™) at its highest speed of 6.2 feet
per minute ("fpm"). Alternatively, the CCW already noted, which processes 14 cans
in a sequence of batch steps under microprocessor control, was employed. Both
types of washer were capable of simulating the sequences, dwell and blow off char-
acteristics of full scale production washers. .

Free Acidity and Fluoride Activities of the cleaner baths were determined as
described in the P+A Technical Process Bulletin (No. 968) for Ridoline 124C. The

cleaned and treated cans were dried in an electric forced air oven as described be-
low. Can mobility was tested as in Group 1.

This ig na renjacement shaet
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5 2. 60 9.00 0.00 4.50 1:0:0.5 0. 584

0.576 3.0 6
2.50 9. 00 4.50 2.25 1: 0.5:0.25 0.512 0. 557 3.07 2.50
9. 00 4.50 9. 00 1:0.5:1 0. 522 O. 545 2.0 8 2.50 9. 00
4.50 18. 00 1:0.5:2 0.479 0. 509 2.0 9 2.50 9. 00 18. 00
2.25 1:2:0. 25 0.511 0.531 2.0 10 2.50 9. 00 18. 00 9. 00
1:2:1 0.514 0.513 2.0 11 24.50 9. 00 18. 00 18. 00 1:2:2
0. 466 0.491 1.5 12 2.50 4.50 2.25 1.13 1:0.5:0.25 0.481
0. 496 2.5 13 2.50 4.50 2'PABLE 74. 50 1:0.5:1 0. 485 0, 528
3.0 14 =50 =4%-sa==z=£§==9=eﬁ ST A6 005569
15 2. 0 Ex- 4. 50 Aete0Organie. (IB
2.50 . an- 9 OO 4 50 (MO0. 415 0. 480
4.50 9.40 ple %l% 0] 458 0. 5Q@3 2.0 18
6.75 'p§ lN qée 0. 25 0{529 2.01{19 2.50
13.50 l 0 0
1: 0 5:2 . . Do. . : .3
1O%2 Demdly 357 | Chomiid acid 2| K599, °] 1GEPALL0-387
B | Emery 659 | Capric acid HZ:F, | TRITONX-101 |22 |
A Emery 651 | Lauric acid FeF, NEODOL 25-5-3 | 2.3
B Emery 655 | Myristic acid | SnCl, TERGITOL 2.3
TMN-6
A Emersol Palmitic acid Ce(NO,), TRITON DF-16 2.6
143 91% .
B Emersol Stearic acid H,TiF, TRYCOL 6720 2.6
153 NF 92%
A Emersol Isostearic acid H,HIF, ANTAROX LF- 2.6
871 330
B Emersol Oleic acid 75% | (NH,),ZtF, | TRITON H-55 2.6 ;
6313 NF
A Empol Dimer acid Fe;(SO4)3 TRITON H-66 2.6
1014 95%
B Emery Azelaic acid AI(NO,), TRITON QS-44 2.6
1110
B Ethox MIS | Ethoxylated iso- | TiCl, TRYCOL 6720 30
' stearic acid - : ) l
A Emulphor | Polyoxyethylat- | Cel, SURFONIC LE- | 3.0
VN 430 ed oleic acid 17 _
B Ethox Polyoxyethylat- | FeF, LOMAR D 3.0
MOS ed oleic acid
A Monamide | Lauric alkanol- | FeCl, DOWFAX 2A1 2.0
150 LW amide
B Monamide | Myristic alka- | FeBr, DYASULF 9268- | 3.0
150 MW nolamide A
A Monamide | Isostearic alka- | H,ZrF, DYASULEC-70 | 4.0
150 IS nolamide

- 4 BEC 1996



22

2. 50

13.

50

27.00

13. 50

1:2:1 0O 535 0. 595
2.50 13.50 27.00 27 1:2:2 0.479 0.514 1.5
9. 00 g. 00 4.50 :1:0.5 0. 568 0. 733 2.0 25
404 1.463 -

19 1 The ratios are shown in the or

Herr]ZrFerr]:

2.0 Foot not es

2.0 23

24 2.80

- ALODI NE[ err ]

for Table

%@ Herr]PO[err].T13. 2
her Notes for Table 19 The col um

"T13" nmeans ETHOQUAD{ err] T-13150.
headi ngs "COF-SB". " CCP DB", and "DS" and t he entries i n t hese col unms have
t he sane NgF ) T gd gr oup E it es
accor di ng i b enbé&ﬂﬁﬁr@rﬁﬂﬂ‘iﬂ% i nve qs “ﬁ“‘éﬂlmg pH |
conmposi ti i fb—water—formng the hallancIB)f edch conpo- sitio ‘
specified : Trade Chemical
Name Description
Monamide | Stearic alkanol- | H,TiF, IGEPAL CO-887 | 5.0
718 amide
A Rhodafac | Aliphatic phos- | Fe(NO,), POLYTERGENT | 2.0
BH 650 phate ester, acid SLF-18
form ,l
B | Ethox Aromatic phos- | (NH,),Z<F, | PLURONIC L-61 3.ﬂ|
PP16 phate ester
A Rhodafac | Aliphatic phos- | TaF, TETRONIC 701 €0
BL 750 phate ester, acid
form _
B Rhodafac Aromatic phos- | NbF, PLURONIC 31R1 | 5.0
PES10 phate ester, acid
form
A Ethfac Aliphatic phos- | H,ZrF, PLURONIC 4.0
142w phate ester 150R1
B Rhodafac | Aliphatic phos- | (NH),MoO, | APG 300 6.0
RA 600 phate ester, acid
form
A Armeen Z | N-Coco-B- H,TiF; TRITON CF-21 6.0
-aminobutyric
acid
B Hamposyl | Lauroyl sarcos- | VF, TRITON DF-18 5.0
L ine -
A Hamposyl | Cocoyl sarcos- | FeF, TRITON GR-TM | 4.0
C ine
B Hamposyl | Oleoyl sarcos- | SnCl, TRITON H-55 3.0
0 ine .
A Hamposyl | Stearyl sarcos- | Al,(SO,), TRITON X-100 2.0
S ine
B Acusol Polyacrylic H,ZtF, TRITON X-120 4.0
410N acid, sodium
salt,

This is the replacement sheet
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| ngr edi ent G ans of Ingredient per Kilogram of
Concentrate Conposition |Inorganic Make-Up Concentrate 45 % Fl uozirconic
acid solution in water 32.3 75 % Phosphoric acid solution in water
9.1 Aqueous nitric acid, 42 Baune 25.5 Organi ¢ Make-Up and
Repl eni sher Concentrate EMHOQUAD T- 13/ 50 70.0
SURFYNOL 104 31

23. 8 I norgani ¢ Repl eni sher
Concent rate 45 % FI u02| rconl c aC| d solution in vvater 44 4 75 %

Active On@aﬁtoﬂaveous Nihdr A
NOL 104 noted above was |add )for its antifoamacfivitgy; it

r Productis and Chenjcals Co. and i} reforted
et hyl - 5-defyn-4, 7-di ol . '

Triton GR- | Dioctylsuifo- TRYCOL 5882
SM succinate i
A Avanel S | Sodium alkyl- | VOSO, TRYCOL 5887 5.0
70 ether sulfonate
B Igepon Sodium N-co- VE; TRYCOL 5964 4.0
TC-42 conut and N-
methyl taurate
A Igepon Sodium N- VE, IGEPAL C0-887 | 3.0
TK-32 methyl-N-tall

oil acid taurate

B Neodol 25- | Sulfonated line- | (NH,),WO, | IGEPAL C0-630 | 3.0

3A -ar alcohol, am-
i monium salt
r A Aromox Bis(2-hydroxy- | (NH,),ZrFs |.NEODOL 25-3 3.0
C/12 ethyl) cocamine '
| oxide
B Aromox Dimethylcoc- FeF, NEODOL 25-35 3.0
DMC amine oxide '
A Ethoquad Oleyl Fex(SOy)s NEODOL 25-9 2.0
0/25 (POE(15)]
ammonium
chloride
B Ethoquad | Cocomethyl Al(SO,), | NEODOL 91-25 3.0
C/12 - | [POE@2)]
ammonium
chloride
A Ethoquad Octadecyl Sn(SO,) TRITON QS-15 3.0
18/5 [POE(15)] '
ammonium
chloride

veoie o renieement sheet
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In a preferred process enbodi nent of this invention, a working conposition

was prepared by adding 1 % of each of the above noted Make-Up Concentrates

to de- ionized water, and the resulting solution, which had a pHwthin the
range from2.7 to 2.9 and a fluoride activity value between -60 and -80 nv

relative to Standard So- lution 120E was used in stage 4 to treat

commercially supplied D & | alum nud@cans for nobility enhancenent by
spraying the cans for 25 sec at 43[err] C
val ues in s

e
that achi}

bvggwith AulviFoAdhic B ti cdl 3n
concentrafi ' I n
ppm As tf§

| Qfh.) ) the treating conpositijon } .
e 1,[ edTT g COMPOSTTTON T3 Useld pl eni k
descri bed a,ié:/e ar dT888ed {as Shemdenalt o he
g *¥YPe 4 oNamackdge Desedption cohcent rat e
s = s

PR E S

0
tBot hdrRfopequadat|ciallowalkyl-
T2 methyl-bis-(2-
hydroxy-2-
methylethyl)
ammonium
methyl sulfate

A Ethfac 136 | Phosphate ester | H,ZrF; IGEPAL C0-887 |23

B Ethox Phosphate ester | H,ZrF¢ IGEPAL CO-887 | 2.7
2684

bal ance n(

A Trylox Ethoxylated H,ZrF IGEPAL CO-887 | 2.3
5922 hydrogenated

castor oil

B Trylox " - | HyTiF, IGEPAL CO-887 | 2.7
5921

“ A Trylox " H,ZrF TRITON H-66 2.7
5925 : B

Foam heights were determined by placing 50 milliliters (hereinafter "mL") of

the process solution in a 100 mL stoppered graduated cylinder and shaking vigorous-
ly for 10 seconds. The total volume of fluid, liquid plus foam, was determined im-
mediatély and after 5 minutes of standing. These "foam heights" will be referred to

hereinafter as "IFH" (initial foam height) and “PFH“ (persistent foam height)
respectively. - -

The water break characteristics of cans treated with candidate final rinse mo-
bility enhancers ("FRME’s) were evaluated by visually rating the amount of water-
break on each of the four major surfaces of the can: interior dome and sidewall and
exterior dome and sidewall. In this rating scheme a value of 2 is assigned to a com-
pletely waterbreak free surface, zero to a completely waterbroken surface and inter-
mediate values to waterbreaks in between. Four cans are evaluated in this way and

the scores totaled to give a number between 32 and 0, the waterbreak free (WBF)
rating number.



| ngr edi ent G ans of Ingredient per Kilogram of
Concentrate Conposition Aqueous sulfuric acid, 66 [err] Baunr

13.0 45 % Fluozirconic acid solution in water 41.4 75 % Phosphori c

acid solution in water 11.6 70 % Hydrofluoric acid solution in
wat er 7.7 ETHOQUAD T-13/50 40.9 In a
preferred process enbodi nent using 3his concentrate,

50 nL of concen- trate
was diluted to form8 liters of working conposition, with the pH adjusted
i f neces3ar )Eﬁ'wt éf CleanZr Bavh Elitdridd Acrtvilyl 0arCOF @k Reflécyivity. - The QCWOS nv.

A COF val u& | ess han 0.6 was obt ai ned I n several experinmental trials
over a t ARY SERFAURY rﬁ’é‘tg-o‘ieﬂowﬁp used a5 Jellowsit he concentrate. Exanpl es and

Conmpari son Ex Goup 8 T |51‘a&d@“| @f efl hoxyl at ed castor oil
derivatives a% ﬁeﬂom rconic g)
have an unexpected additi onal g

@ﬁ ove nd to
%%‘Eg&%}gd()ﬁ%% l@dﬁréglor oi |

\J

this group. An FRVME conbi ni ng AR
deri va- increments,
Stage 3 tap water, 30 sec.
Stage 4 deionized water, 90 sec.
Stage S optional application of 0.4% ME-40™, 20 sec.
Stage 6 not used
Oven S minutes at 210° C

The "fluoride activity" noted for Stage 2 above is defined and can conven-
iently be measured by means of a fluoride sensitive electrode as described above and
in more detail in U. S. Patent 3,431,182,

Effectiveness of soil removal was measured by use of the "brightness tester,"-
This device consisted of a power stabilized high intensity lamp and a fiber optic
bundle conveying the light to the can surface. The light reflected from the can im-
pinged on a photocell whose current output was amplified and converted to a digital
readout by an International Microtronics Inc. Model 350 amplifier; the number dis-
played was recorded as the brightness of the surface. The instrument is calibrated
with a back silvered plane mirror to a measured reflectivity of 440. Once calibrated,
the reflectivities of fourteen cans were measured and averaged. With this device it
was possxble to measure the overall interior reflectivity and exterior dome reflectivi-
ty. Results are shown in Figures 1(a) - l(d)

These results indicate that brightness increases monotonically within ‘the
range shown with increasing fluoride activity. COF values, in contrast, appear to
peak at fluoride activities corresponding to about +10 mv readings and decrease
slightly with either increases or decreases from that range. The variation of COF
with fluoride activity level in these experiments is actually of relatively little practi-

cal importance, compared to the substantial improvement obtained by using a snita-
ble FRME material.

If the results shown in Figures 1(a) - 1(d) were the only practically important
considerations, they would favor the highest fluoride activity levels. For several rea-

sons, however, this has not been found to be true in commercial practice. High

This is the replacement sheet
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tives in proper concentrations has been found to provide both protection
agai nst done staining during pasteurization and adequate | owering of the
CCF, for

nost pur- poses. The can washing setup for this group of exanples
was: Stage 1

sulffric acid, pH 2.0, 30 sec., 54.4[err] C Stage 2
RI DOLI NE[ err] 124C, 15 nL Free Acid4 3.4 g/L total of surfactant, Fluoride
Activity -10 nmV, 90 sec., 54.4 C Stage 3 dei oni zed water, 150

sec. (ca A ikl oT : 40 Ssec.
Spray o SyOAZE teveleRiRRod cpsuly and prodidicHIER g Bt ds 3 iRcedlipgf?, 200
Stage 6 lution abatementicostsant evenalidiagean é¢tohédeontaiperisiability td icontath presTabl e
7, the sol uti(gns were gl '

or nitri SUBZESCOMEnts SuE !g]cfaaorl u:xs;tg bév%rfg'ésfl'ﬁ?lsg}/ inai?\gégtralugg ch];\m% l*1(310:)];)8«;‘,;1 mont

ations where there is a relatively short time between can formation and cleaning, the
oily residues from can forming are easier to remove than in the laboratoi-y experi-
ments, where at least a few hours of time normally elapses between forming a set of
cans and cleaning them. Asa result of these factors, fluoride activity levels corre-
spbnding to electrode readings of from +50 to -10 mv have been found to be gener-
ally preferred, with electrode readings from +5 to 0 most preferred. As would be
expected from the results shown in Figures 1(b) and 1(d), higher fluoride activities
within these ranges are preferred when high brightness of the cans is required.

1.3 Screening of Diverse Materials For FRME Activity. The CCW was operated ac-
cording to the following scheme, in which the extended Stage 3 rinse time simulated

a production sequence wherein the normal Stage 3, 4, and 5 applications were used

as rinses:
Stage 1 sulfuric acid, pH 2.0, 30 sec., 54.4° C
Stage 2 RIDOLINE™ 124C, 15 mL Free Acid, 3.4 g/L total of

surfactant, Fluoride Activity -10 mV, 90 sec., 54.4° C

Stage 3 deionized water, 150 sec. (ca. 17.7 L)
Stage 4 as noted in Table 8, 30 sec., 29.4° C temperature
Stage 5 . not used
Stage 6 not used

For this work Macamine™ SO was predissolved by adding 15 % isopropanol. For
the compositions'containing' Igepal™ 430 or polyvinyl alcohol, 1.6 g/L of Igepal™
CO-887 was added to obtain a homogeneous solution. R.esixlt_s are shown in Table 8.
Among the candidate materials shown in Table 8, oxa-acid esters such as those
identified in the table as OAE 1 - 4, are preferred lubricant and surface conditioner
formers, as are the ethoxylated castor oil derivatives and amine oxides with hydroxy-
ethyl groups bonded to the amine oxide nitrogen, such as Aromox™ C/12 and T/12.
Quatemary ammonium salts, such as the ETHOQUAD™ materials exemplified in
Table 7 are also in the preferred group. The ethoxylated castor oil derivatives,
amine oxides, and quatemary salts are all considered in more detail below.

7.4 Ethoxylated Castor Oil FRME'’s. The CCW was charged and operated as de-
scribed in § 7.3 with the exceptions that the Stage 3 deionized water rinse was

Thig is theo roplacerment sheet
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bat h
then rinsed in

renoving the donmes fromthe treated
St ai ni ng resi stance was eval uat ed

The donmes were then placed in a water
and dried in an oven.

containing 0.2 g/L of borax at 65.6 C for 30 m nutes,

52 Done staining was eval uated by first
tans with a can opener.

dei oni zed wat er

o O
cc Z
e Z
ST
25 S % - 28pd xou UO PINUILOD QDL ™
>0 —© .
5 c m % M W H__ 1 . - oriog 44 m.mounwmm
CoockERNOo.gE IS € - - LSY :«. . ” ) - opis0d4[0 W
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100 %

83.6
77.3

54 CLAI Ms:

cont ai ner,

6

o 78.
A process conprising steps of (i) cleaning a fornmed netal

w th an aqueous acidic

Mean COP Val ue

Ri nse
1.04
0.70
0.81
can,

CANS Additive to Final
37
0.82

Ret enti on None

retention and COP val ues were neasured as generally
(Defined) Ethox[err]

Results are shown in Table 21. Table 21: RESULTS W TH

Wat er

preferably an al um num can or tin-plated steel

Pluronic[err]/Plurafac[err]

Tergitol[err]
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container with an aqueous | ubricant
t to algcation

med

(iii) drying the netal

(i1) subsequently contacting at
container after steps (i) and (ii),3&nd (iv) subsequently conveying the

surface of the cleaned netal
cl eaned and dried can via automati c conveyi ng equi p-

and surface conditioner form ng conposition,

al kal i ne cl eani ng sol uti on,
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val ent fractions of amoni um and substituted amoniumcations; x = 1 or 2
and y = 3-x; Y is an al kylene or al kyl ene ether group, which nay be

branched or unbranched, with its open val ences on carbon atons and with
from2 to 12 carbon atons and up tQ 3 oxygen atons;

noi ety conform ng to general fornﬁga [1: [err] where each of R err] and

Rlerr] is independently selected, except that Rlerr] and R err] my not
both be hydrogen, fromthe group consisting of hydrogen,

55 a noi ety
derived e lah | | éaﬁﬁ;ﬁ, PabdY @ PathBematH errl
group th@ng??éﬁﬁjm}aé? itﬁéesﬁié% B?@%%%@?‘a?@ rnu ga}al Iﬁbé%-l err [err]CGQ
I 150° C. The Stage 4 compositions we(d 44 show® in Table 9. The experiment using

Trylox™ 5921 included 0.2 g/L of Igepal™ CO-887 in an unsuccessful attempt to

clarify the solution; a slight cloudiness persisted even in the presence of the cosur-
factant.

and Ris an i mdazoline

Table 9
ETHOXYLATED HYDROGENATED CASTOR OIL DERIVATIVES AND
COMPARISONS AS FINAL RINSE MOBILITY ENHANCERS

Product Grams/ COF

COF-2 IFH PFH

Name 8 Liters Mean StD Mean StD

None 0 1.231 149 - - - -
Trylox™ 5922 1.6 479 072 503 085 - 69 65
Trylox™ 5922 04 974 161 1.055 151 60 56
Trylox™ 5922 038 1.007 17 1131 132 10 60
Trylox™ 5921 1.6 511 108 548 093 74 68
Trylox™ 5921 04 1072 144 1034 201 63 59
Trylox™ 5021 038 883 154 958 152 62 54
Trylox™ 5925 32 914 140 1139 157 67 62
Trylox™ 5925 64 1020 149 1231 122 T4 67
Trylox™ 5925 9.6 965 80 1007 U122 73 63
Ehox™ML14 16 621 118 1059 144 75 70

7.5 The Effect of Ethylene Oxide Content On The Properties of Isostearyl FRME's
And Biﬁary Mixtures With Other Surfactants. 'The CCW was charged and operated
as described in § 7.3 with the Stage 4 variations shown in Table 10. The results in
Table 10 indicate that only very slight defoaming at best was achievable with these
defoamers. However, lower amounts of ethoxylation of the primary ethoxylated iso-
stearic acid lubricant and surface conditioner forming composition result in less
foam, with COF values that are fully adequate for most applications. Mixtures of
the "defoamers" Pluronic™ 31R1 and Trycol™ 6720 with Ethox™ MI-9 produced

somewhat more foam than compositions with an equal total amount of Ethox™ MI-9

Thic is the replacement sheet
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where Qis selected fromthe group consisting of -OM -NHerr], and
-OR[err], where Mhas the sane neani ng as defined above and Rlerr] repre-
sents a (Jerr] alkyl, alkylaryl, or alkylcycloaliphatic noiety; and Rl err]
is selected fromthe group consisting of unsubstituted and hydroxy sub-
stituted aliphatic and cycloaliphatic and al kyl aryl noieties having from 2
to 22 carbon atons; (B) a corrponer&osel ected fromthe group of water

soluble salts containing ions that conprise atons selected fromthe group
consi sti NgmafZr Ti SoALand Ee-  (C) a3 et al
(D) "free fluoride ions"; and, opti

etching conponent: and

_ ghhy. any one or nore of the
For il D GFEET ol RRIRABR br R A ARO ARRLARY L CAR
(Iv), wherein ri ﬁoﬁo EK Y rl %g%t%gg{?ﬁmval ent
ali- phatic hyarocarbon’ 35 | 6 C A ms; X

COF Ethoxylated Defoamer IFH PF

Isostearic Acid
Mean SiD 2/8L # of EO /8L Name
per
Molecule

1.139 «170
1.159 .181
1.069 .165
1.190 .158
1.154 .198

1.142 «174 (Average o

00000
[ A |
o Y-t-1-1-)
HEER
[ T
'R

f result with above five can lots)

.587 170 0 - 1.60 Pluronic™ 31R1 77 50
.817 .1%55% 0 - 1.60 Triton™ DF-16 79 55
.499 .099 1.60 9 0 - 55 85
.478 «072 -1.20 9 <40 Pluronic™ 31R1 61 58
479 .093 1.20 9 .40 Triton™ DF-16 63 62
.423 027 © 1,20 9 .40 Trycol™ LF-1 69 67
.408 .038 .80 ‘9 .80 Pluronic™ 31R1 65 63
.576 172 .80 9 .BO Triton™ DF-16 72 69
.467 «103 .80 9 .80 IrycoI“ LF=-1 65 63
.496 .122 «40 9 1.20 Pluronic™ 31R1 67 64
.628 <176 .40 9 1.20 Tritodm DF=-16 78 76
. 856 <194 .40 9 1.20 Trycorm LF-1 73 66
.457 .074 1.60 10.5 0 - 60 60
465 .121 1.20 10.5 .40 Pluronic™ 31R1 60 59
«531 .108 1.20 10.5 «40 Triton™ DF-16 67 66
.566 .186 1.20 10.5 .40 Trycol™ LF-1 65 65
.583 .114 .80 10.5 .80 Pluronic™ 31R1 58 57
.564 - 142 .80 10.5 .80 Triton™ DF-16 72 72
. 550 <114 .80 10.5 .80 Trycol™ LF-1 69 65
« 539 «111 .40 10

. 685 .205 +40 10.5 1.20 Triton™ DF-16 15 70
.444 .104 1.60 14 0 - 76 75
477 .098 1.60 14 0 - 77 75
.534 .093 1.20 14 .40 Plurconic™ 31R1 74 73
.456 - .121 1.20 14 .40 Triton™ DF-16 80 15
.516 .148 1,20 14 .40 Trycol™ LF-1 81 80
.505 .106 .80 14 .80 Pluronic™ 31iRl 82 79
.532 .128 .80 14 .80 Triton™ DF-16 85 84
.456 .078 .80 14 .80 Trycol™ LF-1 86 83
.681 .178 .40 14 1.20 Plurenic™ 31R1 82 79
.615 .149 .40 14 1.20 Triton™ DF~16 81 78
.538 .106 .40 14 1.20 Trycol™ LF-1 80 76
TR e roxiecement sheet
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I's selected fromthe group consisting of hydrogen,

Rlerr]; sis an integer from1l to 50; and R err] is selected fromthe group

consi'sting of hydrogen and al kyl groups containing 1 - 4 carbon atons; (F)
a conponent sel ected from nol ecul eg1conformng to general forrmula V: R err]
Rerr]- ( -0-

_ _ _ (V) ((err]Herr])
(-CHCHerr]-0) s-Hwherein Rerr] is alinear, cyclic, or branched
saturated nonoval ent ali- phatic hydrocarbon noiety containing from4 to 25
carbon a

e ous, M ] g igter o Bl B e Sor, T e Rhy SR BRI

Yula 1V
complex and difficult to predict.

1.6 Final Rinse Mobility Enhancers and Water Drainage Aids. The BW was op-
erated as follows:

hal ogen, phenyl, and

Stage 1 sulfuric acid, pH 2.0, 54.4° C

Stage 2 RIDOLINE 124C, 15 mL Free Acid, 3.4 g/L of total
surfactant, Fluoride Activity -10 mV, 60° C

Stage 3 tap water

Stage 4 not used

Stage 5 deionized water

Stage 6 as noted in Table i1, 0.2 g/L. total active additive.

Table 11 _
VARIATION OF WATER DRAINAGE WITH LINE SPEED AND ADDITIVE
TO FINAL RINSE '
Lubricant and/or Water Line Water Retention COF COF-2
Drainage Promoting Additive Speed Mean SD Mean st (Mean)
None 100 31.72 - - - -
None 100 30.44 - - - -
None 70 28.40 - - - -
None 70 28,29 .81 1.446 .071 -
None 70 27.02 1.00 - - -
None 40 23.34 - ~- - -
Ethox™ Ki-14 40 19.11 - - ~ -
Neodol™ 91~2.5 70 - 15.65 .37 1.356 .211 -
Pluronic™ L-81 70 T 17.44 .14 1.124 - -
Pluronic™ L-61 70 17.71 .09 1.206 - -
Neodc%'“ 91-6, 70 20.83 .27 1.201 .175 -
Ethox™ MI-14 -
muf“onicm L-81 (1:1) 70 21.02 .53 .728 .970
Ethox™ MI-14/ -
Ethal™ OA-23 70- 21.64 .72 .919 -  1.141
Ethox™ MI-14 70 21,68 .18 - - -
Ethox™ MI-14 70 21.69 - - - -
Ethox™ MI1-~10.5 70 21.93 .38 .550 - .727
Negdo_g" 91-8 70 22.55% .30 1.009 .204 -
Ethox™ MI-14/ : -
Trylox™ 5922 (1:1) 70 24.07 1.00 .581 .707
Trylox™ 5925 70 24.62 .92 1.090 - -
Trylox™ 5922 70 25.21 " .97 .581 - .680
Trylox™ $921 70 25,88 .26 .546 - .645
Ethox™ MI-14 100 26.60 - - -

ey o AR S SRS S
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(G a conponent selected from nol ecul es conformng to general fornmula VI:
Il . Jerr] Rerr]-Go- (-CHCHerr]-O s-H (VI), wherein
Rlerr] is a linear or branched, saturated or unsaturated nonoval - ent
al i phati c hydrocarbon noiety containing from1 to 25 carbon at- ons;
Rlerr] and s have the sanme neaning as in fornmula IV; (H) a conponent

sel ected fromchel ating agents for t4% netal containing ions of conponent
(1)(B); and (D_ an antimcrobial agent; (II1) (A). a conponent selected

from the grouffhedingispeechof tis washe@mwnunﬁmubum ghepstah withathe fellowinge
[ ) oS RIAE Tebolhf Wil BOEMILE: bt SHENC AT 6 b

and

val en I phat1cC
whi ch maymiguteat ur at ed or unsaturated and contains from8 to 22 carbon
atonms; each of R err] and
Setting: 100% Speed: 6.2 fpm
70 34 "
40 1.8 “.

Three sets of 14 cans each were treated and collected at the end of the washer using
tongs. The cans were stacked on a light gauge aluminum baking pan and weighed
with the tongs taking care to lose as little water as possible during the manipulations.
The cans, tongs and tray were then dried at 210° C for ten minutes and reweighed.
The average of three replicate runs was taken as an estimation of the water retention
of the finished cans. A fourth set of cans was collected, dried at 210° C for 3 min-
utes and tested to determine their COF. For those cases where the COF was less-
than 1.00 the COF-2 was determined. Results are shown in Table 11. Some sur-
factants were found that are better at promoting water drainage than the ethoxylate@
isostearic acids that are very effective in providing lubricant and surface conditioner
films. However, the surfactants that are exceptionally good at promoting water drain-
age are much poorer than ethdxylated isostearic acids in reducing COF. Mixing the
two types permits improvement in water drainage, while retaining the ability to
achieve COF values that are adequate in many applications.

1.1. Amine Oxide and/or Quaternary Ammonium Salt Combinations with Fluoride.
General Conditions for the Examples and 'Comgan'son Examples in § 7.7

All the process examples and comparison examples described below in this .
section used aluminum cans as substrates and a labbrdtory prototype simulation of a
commercial six stage processor. Each run was made with 14 cans. The process se-
quence used is described in Table 12.

Stage 4 compositions were prepared either by dilution of concentrate or di-
rectly from the ingredients. In order to simulate what happens in a commercial can
washing operation, the aluminum level (i.e., the stoichiometric equivalent as alumin-
um of the total of components (D) and (E) above) was adjusted to about 100 ppm, to
account for Stage 3 drag-out into Stage 4. Additionally, the pH, fluoride activity,
and concentrations of other components varied with the particular experiment, as

This is the replacement sheet
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Rlerr] is a nonoval ent noiety independently selected fromthe group con-
sisting of (i) alkyl and hydroxyal kyl noieties having from1l to 8 car- bon
atons and (ii) aryl and arylal kyl noieties having from®6 to 10 carbon
atons; R err] is a nonoval ent noiety selected fromthe sanme group as for
Rlerr] and Rlerr] plus the -Onoiety; X is a nonoval ent ani on or nonoval ent
fraction of an anion with a valence4d gher than 1; and a = 0 if Rlerr] is

-Oand =1 if Rerr] is not -O; and (B) a conponent of conplex fluoride
ani ons; aRe—aptd~onallybut oraeferahly (O a.conpaonent _of phosphate

i ons, optlonally al so |nclud|ng sul$@§§0012n| trate ions or both; and
optionally

(D) - al um nat e ani gns_ i ncl udi ng fluoroal um nate ani ons; and,
optional | y MMI u PHéc?'co

npl ex fI uor o num
cati ons, , .@LXLQ_M':Q_L conpos t on
1 30 10 30 54.4 Aqueous H,S0, to
give pH = 2,
2 90 10 30 60.0 See Notes for this
table below.
3 .;!0 10 30 2244 Tap Water
4 20 20 30 : 37.8 Varies; see details
below.
30 0 0 22+4 Tap water rinse
90 (o] 30 2244 DI water rinse

Notes for Table 12

The composition for Stage 2 contained (i) a commercially available svlfuric acid and
surfactant cleaner (RIDOLINE® 124-C from P+A) at a concentration to give 3.4
grams per liter of total surfactant and (ii) hydrofluoric acid, and if needed, additional
sulfuric acid to give a free acid value of 15 points and a fluoride ion activity reading
of -10'mv, using the Orion instrument and associated electrodes as described in the
main text above. The free acid points are determined by titrating a 10 mL sample of
the composition, dissolved in about 100 ml of distilled water, with 0.10 N NaOH so-
lution, using a phenolphthalein indicator after dissolving a large excess of sodium
fluoride (about 2 - 3 ml in bulk volume of powdered dry reagent) in the sample be-

fore titrating. The points of free acid are equal to the number of mL of titrant re-
quired to reach a faint pink end point.

described specifically below.

Cans washed and rinsed according to the six stage process described above
were dried for 5 minutes at 150° C under normal conditions, except that when heat
resistant mobility was being tested, the cans were subsequently placed in a 200° C
oven for an additional 5 minutes. These conditions were identified as single and
double baked cans, respectiveiy.

All determinations of coefficient of friction (hereinafter often abbreviated as

"COF") were made in the manner described in lines 44 - 65 of U. S. Patent 4,944,
889 and were the average of 15 individual measurements.

This ju ire cepiocement cheet
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optionally, one or both of: (F) a water sol uble and/or water dispersible
pol yner. i ncl udi ng am no-sub- stituted vinyl phenolic noieties; and (§ a

f oam r educi ng conmponent; and (1V) dissolved organic material, said

mat eri al being selected fromthe group consisting of al koxyl ated and
non- al koxyl ated castor oil triglyddrides and hy- drogenated castor oil

derivatives, - ac] er he, [ ] Lhea

hydr oxyet hyl gﬁgtj%%%n‘gé% {eﬁ"%"ﬁ‘gqﬁ’m %a% d@'ﬁ%%ﬁ%ﬁgﬁrﬁ‘rﬁog@ﬁ@a %r‘ﬁassai d
mat eri al doge,NBeypwese placed i wige® @ aaterdradioontaintng Ol grames 6f sodinh tetfa-st atic
friction of the treated netal contaij ner increasgé0 ess upon heat]ng of the
treated berae deeahydrate pepdPOp b iod deionizadwateg W 'H@"SP%‘ebé or

drving t X ¢ ‘ T : : e
L1 vat oo PRS- Bercligati AER il of iior 8 Mo uf RIBPAS NeRRLG O
aci d for rasistahdee toaldomeyitaintnp ang jodgedabi axyisatlebasiasvith obédned ronly Yner i des

and hydrogenated castor oil derivatives, oxa-acid esters, d am ne oxides
With A |GRBA)GAES Ay 2 negalye EOTYTOl gnd et ERuled widh ATooDRBrAFLas &onEKe ng

711 008N G i, B eRERB M o i bt iRl w6 iibide condi ti orer

form ng cQ
Example and Comparison Example Group 7.7.1
In this group, component (A) as described above was Aromox® C/12, which

according 1o its supplier is an amine oxide with a chemical structure represented by:
Cocoa-N(O)CH,CH,0H),,
where "Cocoa" represents the mixture of alkyl groups that would result by substitut-
ing a -CH,- moiety for each -COOH moiety in the mixture of fatty acids obtained
upon hydrolysis of natural coconut oil.
The values of the variables in this group of experiments are shown in Table
13, and the particular combinations of these variables tested and the resulting coeffi-
cients of friction on the cans treated are shown in Table 14.

TABLE 13
Variable - ' values of the Variables:
JHigh Medium Low
HyZrFel 0.0099 0.0069 0.0040
pH 4.50 3.50 12,50
Molar Ratio of
. 0.0
H,PO, to H,ZrFg 2.0 1.0
Molar Ratio of 0.5
20% to H,ZrFg 1.0 0.75
otes for Table
1 Values shown are moles in 8 liters of composition.
2 “AO" means "amine oxide", in this case Aromox® C/12.

Thos e g kot
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2. A process according to claim1l, characterized in that the | ubricant

and surface conditioner form ng conposition conprises constituent group
(I'11), wherein each of Rlerr] and Rlerr] is selected fromthe group

consi sting of hydroxyal kyl noieties having from1 to 4 carbon atons and
conponent (C) is present and includes phosphate ions. 3. A process
according to claim2, wherein all A#3Rerr], Rerr], and Rerr] are

2- hydroxy- ethyl groups and conponent (B) includes fluozirconate ions: 4.
A process according to claim3, wherein the mxture of Rlerr] noieties in
com ponent (A) corresponds to the mxture of al Kyl groups tn the ratty
acids derived fromhydrolysis of camBne »n4l, pal mkernel oil, or aninal
tall ow, and conmponent (C) in- cludes both phosphate and nitrate ions. 5.

A process according to claim4, wherein the m xture of er noi etigs in
colron ponMco?Wé@Mdgwowmh utn Buna| kyl i "r]n Mfty
acids derived from-hydrMifh Shis Mambereallow .~ 58
HpZ2rF, _pH [HaPO,.)/ [AOC}/ '
[H,ZxFe] [H ZXF ]
1 0 (0] 0 0 0.739 0.874
2 -1 +1 +1 +1 1.421 -
3 +1 +1 -1 +1 0.728 0.712
4 -1 -1 -1 +1 1.065 1.189
5 +1 -1 -1 +1 0.565 0.638
6 0 0 0 0 0.582 0.578
7 +1 -1 +1 -1 1.366 -
8 -1 -1 +1 +1 1.410 -
9 +1 -1 +1 +1 0.605 0.581
10 -1 +1 -1 +1 0.781 0.885
11 0 0 0 0 1.046 -
12 -1 -1 +1 -1 1.547 -
13 +1 +1 +1 +1 1.459 -
14 -1 -1 -1 -1 1.312 -
15 +1 +1 -1 1 0.609 Q.588
16 0 0 0 0] 0.606 0.647
17 -1 +1 +1 -1 1.410 -
18 +1 +1 +1 -1 1.470 -
19 +1 -1 -1 -1 0.550 0.593
20 -1 4+ -1 -1 1.400 -
21 "0 0 0 - 0 0.828 0.880
Footnotes for Table 14
1

The value is expressed as high ("+1"), medium ("0"), or low ("-1"), with the
numerical meanings for these values given in Table 13.

2 "SB" = single bake.

3 "DB" = double bake

Ex_amgle and Comparison Example Group 7.7.2

In this group quaternary ammonium salts were used instead of the amine oxide in
Group 1. The particular salts used are shown in Table 15.
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6. A process according to claim5, wherein the nolar ratio of the
phosphat e content of conponent (C) to conponent (B) to conmponent (A) is
within the range from1.0:(0.90 - 1.10):(1.05 - 1.25). 7. A process
according to claim4, wherein the nolar ratio of the phosphate content of
conponent (C) to conponent (B) to cd®onent (A) is within the range from
1.0:(0.8 - 1.2):(0.90 - 1.40). 8. A process according to claim 3,
wherein the nol ar

rati o of the phosphate content of conponent (C) to
conponent (B) to co te LA

1.3): (0.8 - 1.5). 9. toc Iﬁ% ulr %éﬁgﬁgl #S'%\ihgrfa?n/t ;le mol ar

rati o of the phosphate content of conponent (C) to conponent (B) to
conponent

nhidehfri f1hing the range frafhhiEhnilstruchibe (ko - 6.0). 10.
process according to clai

m 1, characteri,zed In that t

rrca and
surface conditioner formn ¢

n up (I'11),
wherein the nolar ratio of conpogent (B) to conponent (A) is within the
range froETHOQUAD®, CHL2 0. 2ocoasNe(CHy) (CHCHaPHYess accor dRRf to cl ai m 10,
wherein the aqueous | ubricant and surface

A

+
ETHOQUAD® C~12B Cocoa~N-(CH,#) (CH,CH,OH) 5 c1-

ETHOQUAD® T-13/50 Tallow-N-(CH,CH,O0H) 4 ~0C(0) CH,

Notes for Table 15

"Cocoa" here means the same mix of alkyl groups as already noted in the main text,
while "Tallow™ means the same as "Cocoa™ except that animal tallow-is substituted -
for coconut oil in the definition given. "®" represents a phenyl moiety.

AL the Stage 4 compositions in this group contained 9.6 grams .of
AL(SO,); - 15¥H,0 (which corresponds to 104 ppm of Al*), 2.05 grams of H,ZtF,,
and 0.0099 + 0.0001 mole of quaternary amm&nium salt; those conipositions desig-
nated with */PA" in Table 16 below also had 0.97 grams of H,PO,, all in 8 liters of
total composition. The compositions all had & pH value of 2.5. The results of the
treatments as described are shown in Table 16 below.

Example and Comparison Example Group 7.7.3

In this group, only ETHOQUAD® T-13/50 was used as component (A), and
only .H,ZtF, was used as component (B). In addition to conceatration of the ETHO-
QUAD® T-13/50, the other variables investigated were H,ZtF, concentration, pH,
and nitrate versus sulfate anions in solution. In order to adjust pH and free F, it was
found advantageous o use sodium aluminate as a paﬂial source of aluminum. Inafl
compositions in this group, sodium aluminate at a concentration of 50 ppm as Al
was used along with phosphoric acid in an amount equimolar with the H,ZeF, used;
fluoride activity was adjusted to a reading of -90 mv on fluoride sensitive electrode
as described above. An additional 50 ppm of Al was added as (i) aluminum sulfate,
in which case sulfuric acid was used to adjust the pH; (if) as aluminum nitrate, in
which case nitric acid was employed to adjust the pH; or (if) both eluminum nitrate

Camoat e sophiscwimen? shoet
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conditioner formng conposition has a pHin the range from2.3 to 3.3, a
fluoride activity corresponding to a reading of -30 to -120 nv on a
fluoride sensitive electrode, and contains conponent (A) in an amount from
0.14 to 2.25 nM conponent (B) in gpn amount fromO0.4 to 2.0 "M from 0. 28
to 3.4 mM of phosphate ions. 12. A process according to claim9 wherein
the pH of the aqueous |ubricant and surface conditioner form ng conposition
is in the range from2.5 to 3.1, the fluoride activity corresponds to a

reading of -50 to -100 nv on a fluoride sensitive electrode, each of R err]
and R[ err=rs—strectred—fronrtie

rOUp - ComSTStT Ty of ™ nMygroxyar KyT—noi et i es
having from1l to 4 carbon atorrs,g’fpﬁﬁa‘}‘)%&ﬁentration of conponent (A) is

Wi thin tgeatapaecéhiposdtiidnt o gxr66 PM arsbearwonento¥<dni nclpales from 0. 56
to 3.4 pha ions. _.99,13. A,ptqgcess agcqpding tq claim8,
wher ei nn%aﬁggﬁﬁg@? ?h%gaqueous |l8,lgfo P13 1°% 3

I'cant anai
ETHOQUAD® C-12/PA -90.0 0.69 0.87 3
ETHOQUAD® C-12B -93.1 0.98 1.21 3
ETHOQUAD® C~12B/PA -89.9 0.90 0.94 3
ETHOQUAD® T~13/50 -84.0 0.85 0.98 3
ETHOQUAD® T-13/50/PA -90.3 0.49 0.53 2

Notes for Table 16

The column headed "Free F*" gives the readings for the composition in milli-
volts, using an Orion Fluoride Sensitive Electrode and apparatus standardized with
120E Activity Standard Solution as described above. The column headed "DS"
gives dome stain resistance evaluations on the following scale: 1 = Better (less
staining) than with ALODINE® 404; 2 = Equal staining as when using ALODINE®
404; 3 = As much staining as with no additive in Stage 4 (worse than with ALO-

DINE® 404. "COF-SB" = coefficient of friction with single bake, and "COF-DB"
coefficient of friction with double bake.

and aluminum sulfate were added, in which case both acids, in the same molar ratio
as their corresponding aluminum salts, were used to adjust the pH. The results are
reported in detail below. The four variables tested and the three values of each such

variable are shown in Table 17, and the combinations of the values of the three
variables am_i the results are shown in Table 18.

TABLE 17
Variable and Designatox values for Variables
High Medium = Low

Moles of H,2rFg¢

X1 = {in 8 liters of } 0.009 0.00675 0.0045
composition

X2 = pH 3.1 2.8 2.5
Molar percent of the

X3 = {alumlnum_salt(s that} 100 50 0
was aluminum nitrate
Molar ratio of .

X4 = ‘ETHOQUADQ 'I‘-13/50} 1.00 0.75 0.5
to szrFs
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surface conditioner formng conposition is in the range from2.5 to 3.1,

t he aqueous | ubricant and surface conditioner form ng conposition has a
fluoride activity corresponds to a reading of -60 to -85 nv on a fluoride
sensitive electrode, all of Rerr], Rerr], and Rlerr] are 2-hydroxyethyl
groups, the concentration of conmponent (A) is within the range fromO0.56 to
1.12 mM conponent (B) includes flué8irconate ions, and conponent (C)

i ncludes fromO0.56 to 2.2 nM of phosphate ions. 14. A process according
to claim7, wherein the pH of the aqueous |ubricant and surface conditioner
formng conposition is in the range from2.5 to 3.1, the aqueous | ubricant

and surface conditioner form ng conposition has a fluoride activity
corresponis TO & reaarmg of

el ectrode;

=8¢t o= 80Tyomr e tuortiesersTtTve—
the m xture of Rl err] nwhABLEes8i n conponent (A) corresponds to

the m Xt UpgnOodl KYkggrougs. in the fat aci dgageLhved ynyqol ysi s of
coconut o%ﬁ,l'%%"l’m W(Bair;ﬁel R ) oriaam nari)té'ailovwac%ﬁrgb‘of %’dée%;i %s-grr], and
Rlerr] are % hydroxyé‘t hyl "&roups;"lt he coicent ra@i*@t3of cdndYonerd (A is

within the rPange from 0.56% 0 1.12 nM cdnponentO«B@4 i nclUdI f | bzi r conat e
ions, and cdémrponent @C) indal udes sxom 0.-86 to 2.1222"W of phosgdat eaions. 15.
A process acrording too claign 6 wheyein the pH ofp 49 aquepigad ubr4 cant and

5 -1 -1 1 -1 0.508 0.517 2
6 0 0 0 0 0.572 0.731 2
7 0 0 0 -1 1.229 1.257 3
8 -1 1 1 -1 1.421 1.397 3
9 0 0 1 0 0.516 0.700 2

10 -1 1 -1 -1 1.451 1.458 3

11 1 1 1 -1 1.311 1.412 3

12 1 1 -1 1 0.976 1.149 3

13 0 o 0 1 0.501 0.549 2

14 -1 1 1 1 0.762 1.049 3

15 1 -1 1 -1 0.552 0.553 1

16 0 -1 0 0 0.537 0.553 2

17 1 -1 1 1 0.559 0.592 1

18 0 1 .0 0 1.158 1.346 3

19 1 -1 -1 1 0.522 0.561 1

20 0 ) 0 ] 0.599 0.813 3

21 -1 0 0 0 0.484 0.518 2

22 0 0 0 0 0.619 0.732 3

23 -1 1 -1 1 0.738 0.998 3

24 1 0 0 0 0.732 0.913 3

25 0 0 0 0 0.581 0.875 3

26 -1 -1 -1 i 0.520 0.546 2

27 -1 -1 1 1 0.511 0.518 2

28 -1 -1 -1 -1 0.503 0.532 2

29 0 0 0 0 0.610 0.673 2

Notes for Table 18

In the columns headed "X1", "X2", "X3", and "X4", the entry "+1" indicates the"
high value for the variable as specified in Table 17; the entry “0" indicates the
middle value for the variable as specified in Table 17; and the entry "-1" indicates

the low value for the variable as specified in Table 17. Other column headings and
meanings are the same as in Table 16.
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surface conditioner formng conposition is in the range from2.5 to 3.1,
t he aqueous | ubricant and surface conditioner formng conposition has a
fluoride activity corresponds to a readi ng of

sensitive electrode; the mxture of R err]
corresponds to the mixture of al ky#9
hydrol ysis of animal tallow all
2- hydr oxyet hyl groups;

-68 to -80 nv on a fluoride
noi eties in conponent (A)
groups in the fatty acids derived from
of Rlerr], Rerr], and Rerr] are

the concentration of conponent (A) is within the
range from0.67 to 0.87 mM conponent (B) includes fromO0.56 to 1.69 nM of
fluozirconate ions; ali 1k gLl 75p4t 0 2. 2 mM of phosphate
lons; and the total © € con

ns ot conponents (D) and (E) is not
great er thanletds grovp, the gcoechondlwoqsrandenmaalsmsed wgre thecsamieras for

Compoo rBSF 7.7 sttt whOR A B R " BEnR, ORGSR REM s8R Sghi by
\glngggl Sr‘?r?:tamm nof almaiuan Aitfate( 6& nitfic WeRhwas used, P vihe evafie@ Q00012 t o

some oﬂg‘é vanag{;,gsv%r dﬁ?erg Jl_hter of cor‘rgoleon t he amount of

e various combinations and the resulting
performance are shown in Table 19.

TABLE 19
Run 2):4 Concentration in Mil- Halar COF~SEB COF~DR DS
No. mpoles per 8 Liters of; Ratios!
ZrF, H,PO, r13t
1 CLEAN ONLY 1.158 - 3.0
2 2.00 9.00 9,00 4,50 1:1:0.5 0.543 0.582 3.0
3 2.20 9.00 9,00 4,50 1:1:0.5 0.546 0.551 2.0
4 2.50 9.00 9.00 4.50 1:1:0.5 0.505 0.492 2.0
5 2.50 9.00 0.00 4,50 1:0:0.5 0.584 0.576 3.0
3 2.50 9.00 4.50 2.25 1:0.5:0.25 0.512 0.557 3,0
7 2.50 9.00 4.50 9.00 1:0.5:1 0.522 0.545 2.0 -
8 2.50 9.00 4.50 18.00 1:0.5:2 0.479 0.509 2.0
9 .2.50 9.00 18.00 2.25 1:2:0.25 0.511 0.531 2.0
10 2,50  9.00 18.00 9,00 1:2:1 0.514 0.513 2,0
11 2.50 9.00 18.00 18.00 18232 0.466 0.491 1.5
12 2.50 4.50 2.25 1.13 1:0.5:0.25 0.481 0.496 2.5
13 2.50 4,50 2.25 4.50 1:0.5:1 0.485 0.528 3,0
14 2.50 4.50 2.25 9.00 1:0.5:2 0.468 0.509 3,0
15 2.50 4.50 9,00 1.13 1:2:0.25 0.531 0.577 2.5
16 2.50 4.50 9.00 4.50 1:2:1 0.475 0.480 2.0
17 2.50 4,50 9.00 9.00 1:12:2 . 0.458 0.503 2.0
18 2.50. 13.50 6.75 3.38 1:0.5:0.25 0.515 0.529 2.0
19 2.50 13.50 6.75 13.50 1:0.5:1 0.497 0.544 1.5
20 2.50 13.50 6.75 27 1:0.5:2 0.470 0.519 1.5
21 2.50 13.50 27.00 3.38. 1:¢2:0.25 1,453 1.338 2.0
22 2.50 13,50 27.00 13.50 1:12:1 0.535 0.595 2.0
23 2.50 13.50 27.00 = 27 1:2:2 0.479 0.514 1.5
24 2.80 9.00 9,00 4.50 1:1:0.5 0.568 0.733 2.0
25 ALODINE® 404 1.463 - 2.0

Footnotes for Table 19

1 The ratios are shown in the order: H,ZtFH,PO,T13.
2 "T13" means ETHOQUAD® T-13/50.

Other Notes for Table 19

The column headings "COF-SB", "COF-DB", and *DS" and the entries in these columas have
the same meanings as in Table 16.
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conponent (B) is such as to provide from 0.00002 to 0.005 gram atons of a
total of Zr, Ti, Sn, A, and Fe per liter of conposition; the fluoride ion
activity is such as to result in a fluoride ion activity meter reading
within the range from-50 to -130 nv;ggonponent (A) is selected from

mol ecul es conformng to general fornula | when the "Y' groups contain from
2 to 4 carbon & PECTERGRTARP Bhoonsantiatenaccordiagip this gmiyodimentof dhesinvent ed

fromthe Sl J; g | ef.] e la I11
wnen Q =GR SR S RN AP ehao bR RN A0ReF Rrfih e R Ragh BT
per cent ositiohenot apedifi€d below: gr oups in the conposition have from8 to 20
carbon at A process according to claim 16, wherein the anmount of

ms. 17. .
conponent?-!{%gl.‘?-@i such as to provide at |E5aus of dagredisnigpesKilogram off
phosphorus per liter of conpo- sition; the anGomtentfited@ompesition (B) is such
as to provide at |east 0.000042 qgr t of the total of Zr, Ti, Sn, A,
and Fe per.liter of corrpos?ltc')\"Bﬁ?'g?ﬂaﬁ?‘wpﬂé‘:‘?'&ﬁa'&?ctivi ty is such as to
resul t in4s % FaplieonORiRsslMbA ¥n WALE! T eadi ng wi thin the range from - 60
to -120 nv; and the concentration of fluorine atons In ingredients of the

conposi ti d& %dPhaspkeric acidselutonimwataronsi sti ng of fPdoride ions, bifluoride

sal ts, and, hydrogen fluoride is at |east 0.000051 atonms per liter of
fluorine %f%%ﬁms ﬂ@?cacﬁ'ﬁ#o‘ja@é@éaccordi ng to cl ai mgilsz;g,n wherein the pHis in

the range from 2.0 t0Qrganic Make-Up and Replenisher Concentrate

ETHOQUAD® T-13/50 " 70.0
SURFYNOL® 104 23.8
Inorganic Replenisher Concentrate
45 % Fluozirconic acid solution in water 444
75 % Phosphoric acid solution in water 12.6
70 % Hydrofluoric acid solution in water 4.6
Aqueous nitric acid, 42 ° Baumé 38.7

The SURFYNOL® 104 noted above was added for its antifoam activity; it is
a commercial product of Air Products and Chemicals Co. and is reported by its sup-
plier to be 2,4,7,9-tetramethyl-5-decyn-4,7-diol.

In a preferred process embodiment of this invention, a working composition
was prepared by adding 1 % of each of the above noted Make-Up Concentrates to de-
ionized water, and the resulting solution, which had a pH within the range from 2.7
to 2.9 and a fluoride activity value between -60 and -80 mv relative to Standard So-
lution 120E was used in stage 4 to treat commercially supplied D & I aluminum cans
for mobility enhancement by spraying the cans for 25 sec at 43° C. The resulting
cans had COF-SB values in the range from 0.5 to 0.6 and dome staining resistance
equal to that achieved with ALODINE® 404, particularly when the aluminum cation
concentration in the treating composition was in the range from 100 - 300 ppm. As
the treating composition is used, replenisher compositions as described above are
added as needed to maintain the COF and dome staining resistance.

If a one package make-up concentrate is required, the following is an examp-

Teo e vz ahpet



.-5.0; the anobunt of conponent (A) is such as to provide from 0.000051 to
0.001 gram atons of phosphorus per liter of conposition; conponent (B)
i ncl udes di ssol ved fluozirconic acid, fluozirconate ions, or both
fluozirconic acid and fluozirconate ions; and the amount of conponent (B)
I's such as to provide at |east 0.000097 gram atons of Zr per liter of
conposi tion. 61 109. A process sacording to claim 18, wherein conponent
(A) is selected fromnol ecul es conformng to general fornula 1 when Y is an
et hyl enelegafoal prefemechconoentratey withovatepforming thg balance notadthBfweise statpdoups have

from 19 io éL4! carbon atons and are un- -substituted, and u anched al kyl

groups; nt of component (A) is SiTemsf Ingredieqlpge Kifogramof o 00019
gram at ons of phosphorus per liter of canposConeentrateGompesitionnf conponent

c(:girpiogl fl g{qegﬁ%%ﬂg%ugnﬁlgeqﬁgh’g@%t 0. 00038 gram at of Zr per liter of

ent (C) is such aS™lU'o provide from 0. 00i

t o 0. 0254§rarFlabLroonieacitd isbRitioffin Wdlérogen- i ons and4fgom 0. 002 to 0. 050 gram
75 % Phosphoric acid solution in water 11.6
70 % Hydrofluoric acid solution in water 1.7
ETHOQUAD® T-13/50 40.9

In a preferred process embodiment using this concentrate, 50 mL of concen-
trate was diluted to form 8 liters of working composition, with the pH adjusted if
necessary to 2.4 - 2.6 and the free fluoride activity to -85 to -95 mv. A COF value

of less than 0.6 was obtained in several experimental trials over a thirteen week per-
iod of storage of the concentrate. .

Examples and Comparison Examples Group 8

The combination of ethoxyiated castor oil derivatives and ﬂuomrcomc acid
shown in Table 8 above has been found to have an unexpected additional advantage,
which is illustrated further in this group.

An FRME combining fluozirconic acid and hydrogenated castor oil deriva-
tives in proper concentrations has been found to provide both protection against
dome staining duriﬁg pasteurization and adequate lowering of ;he COF for most pur-
poses. . - .

The can washing setup for this group of examples was:

Stage 1 sulfuric acid, pH 2.0, 30 sec., 544° C

Stage 2 RIDOLINE™ 124C, 15 mL Free Acid, 3.4 g/L total of
surfactant, Fluoride Activity -10 mV, 90 sec., 54.4° C

Stage 3 deionized water, 150 sec. (ca. 17.7 L)

Stage 4 as noted in Table 7 and below, 20 sec. spray + 20 sec.
dwell, 29.4° C temperature

Stage 5 not used

Stage 6 not used

In addition to the ingredients listed in Table 7, the solutions were all adjusted
to pH 4.5 by addition of aqueous ammonia or nitric acid as required.

This is the replacement sheet
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atons per liter of fluoride atons; and the anount of conponent (D) is in
the range’ from0.001 to 0.01 % by wei ght. 20. A process according to
claim19, wherein the anount of conponent (B) is such as to provide no nore
t han 0. 00059 gram atons of the tots® of Zr, Ti, Sn, A, and Fe per liter of
conposition, and the fluoride ion activity is such as to result in a
fl-uoride ion activity nmeter reading within the range from-75 to -105 nv.
21. A process according to claim 20, wherein the nature and anmount of
conpon- ent (B) are such as to provide from0.00038 to. 0.00059 gram at ons
of Zr per |itePowt stadnippsvasi evaluatedcby Kestaemoningothe domssreom thaireatsd such as
to provideg fr. 0 t s 1 | ns. 22.
A proces sgaé‘écﬁp}d?ﬁ%{)g%& gfaﬁééc’&éﬁg?? gec{ﬂgﬁ ipgag diuh 5{1&&? ?idéugé%@gﬁzd'?ubri cant

and sur f agl. obbaetat ap6£:6° Cofori30gninumgsptheh irtmsed dnrdeioaized atatdremdtdrizddn of
consti tuent grou

s, (1) and (1\V); the pH of the aqueous |ubricant and
surface cBhé ?'?'og@“(i‘?%)f:erﬂsf?@g%\bgﬁﬁﬁﬂ pted, Vﬂ%’?-br5%%"&98“89‘5‘,"“59‘@9&Pa?ﬂ?y from 2
to 5; thejsfanég ind thsAsERMG sBREANSAReblisl 28 sREWE &1/ Table 0L CRiR ladhosS ur f ace
conditioner formng conposition is not greater than 1.0 g/L, preferably not

greater tkepditions shown ianbrble 20 rarehighly sadistactary With rrspecdte dothiCPbngpdhas a
coeffici e'&m@sdiﬁfnﬁ%s?ﬁaﬁc@%ﬁhi pg&&u@{a%%.er than 1.2, preferably not

Table 20

EFFECT OF CONCENTRATIONS OF ETHOXYLATED CASTOR OIL
DERIVATIVE AND OF FLUOZIRCONIC ACID ON DOME STAINING
RESISTANCE AND COEFFICIENT OF FRICTION

Grams of Grams of COF Pasteurization
H,Z1E/Liter Trylox™ Protection Rating
. §921/Liter
0 . 0 1.16 Fail
0 0.2 0.57 Fail
0.14 0.2 0.52 Fail
0.29 0.2 0.61 Marginal
0.58 0.2 0.63 Pass

1.16 0.2 0.70 Pass

Examples and Comparison Examples Group 9

This group illustrates use with tin cans. Three types of materials were tried
as lubricant and surface conditioner forming and water drainage promoting agents for
tin cans: (i) Ethox™ MI-14; (ii) a combination of 1 part by weight of Pluronic™
31R1 and 4 parts by weight of Plurafac™ D25; and (iii) Tergitol™ Min-Foam™ 1X.
Of these, the Ethox™, Tergitol™, and Plurafac™ products are ethoxylated fatty acids
or alcohols, with a poly{propylene oxide} block cap on the end of the poly{ethylene
oxide} block in some cases, while the Pluronic™ is a block copolymer of ethylene
and propylene oxides, with poly{propylene oxide} block caps on the ends of the pol-
ymers. All were used at a concentration of 0.2 g/L of active material with deionized

water in a final rinse before drying, after an otherwise conventional tin can washing
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greater than 1.0. 23. A process according to any one of clains 1 to 22,
characterized in that the cleaning of the netal container is acconplished
by contact with an acidic cleaning conmposition having a fluoride ion
activity indicated by a fluoride sensitive electrode reading in the range
from+50 to -10 nv. 62 24. A concentrate additive suitable for
dilution with water to forma |ubggcant and surface conditioner formng
aqueous conposition for treating metal surfaces to re- duce the coefficient
of friction thereof, said additive consisting essentially of water and: (A)
a conponent selected fromthe group consisting of quatemary ammoni um salt
and am ne oxide surfactants conformng to general fornmula I: [err] where

Rl err] sexuancenntWeatdreretentibn pindt COF nvalwetsywereimedsuredyasogenssaliy dessdbed unsat -

above. Results are shown in Table 21.

Table 21: RESULTS WITH TIN-PLATED STEEL D&I CANS

Additive to Final Rinse Mean COF Value Percent Water Retention
None 1.04 100 % (Defined)
Ethox™ 0.70 83.6
Pluronic™/Plurafac™ 0.81 71.3
Tergitol™ 0.82 78.6 -
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urated and contains from8 to 22 carbon atons; each of ,Rerr] and Rerr] is
a nono- valent noiety independently selected fromthe group consisting of
(i) al kyl and hydroxyal kyl noieties having from1l to 8 carbon atonms and
(ii) aryl and arylal kyl noieties havbag from6 to 10 carbon atons; R err]
I's a nongval ent noiety selected fromthe same group as for R err] and
Rerr] p » -O noiety; X- is a nonoval ent anion or nonoval ent fraction
of an anion with a valence higher than 1; and a = 0 if Rerr] is -Oand =1
if Rlerrjl-is rotprogess somplisg staps @fptdesicaning canfsrmed mesali demamenns

opt | onal PEeLara0ty . pRiGh 2he oy miptaied, FEEL RGN wifl 2B ORRRR GeiiERronal 1y,
(D al alkaliakeleaning solutioht kmcbubgeqmbw @é\{thkfﬁr%aét%ﬁi' 0B extedidd suigiieigrnal |y

(E) al um num cations, including conplex uoroal um num cations, and,
opt i onal Ithe dleanedr migtad mqmamqu)vxth an vagueous dubricant sand/ surfoge Qondiheqxérr sible

Foam r eadoihife RTRE: B g iR milal KonRir anef EP: O e GiF 2 (her o n
each of [Subsaquemyl cohwdyidg it cleaRdl £ dried can via automatic conveying equip-
ment to a location where it is lacquered or decorated by printing or both, character-
ized in that the aqueous lubricart and surface conditioner comprises at least one of
the following groups of constituents: ’
¢4} fluozirconic acid and one or more ethoxylated castor oil derivatives in
amounts sufficient to impart to the dome of a can treated therewith staining
resistance during subsequent pasteurization of the contents of the can;
(I (A) adissolved phosphorus containing surfactant component that is a mix-
. ture of molecules conforming io the generﬂ formuia I:
/(O-Y-R) x
o=P @D,

\( OM)

where M is selected from the group consisting of H, alkali metal cat-
ions, monovalent fractions of alkaline earth metal cations, and mono-
: valent fractions of ammonium and substituted ammonium cations; x =
lor2and y=3-x; Yis an alkylene or alkylene ether group, which
may be branched or unbranched, with its open valences on carbon
atoms and with from 2 to 12 carbon atoms and up to 3 oxygen atoms;
and R is an imidazoline moiety conforming to general formula II:
(o

a3 —c—p?
o

where each of R! and R? is independently selected, except that R! and
R? may not both be hydrogen, from the group consisting of hydrogen,

AR
£ ¢ L M 5
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fromthe group consisting of hydroxyal kyl noieties having from1 to 4
carbon atons and conponent (C) is present and includes phosphate ions. 26.
An additive according to claim?25, wherein all of Rerr], Rerr], and R are
2-hy- droxyet hyl groups and conpone®3 (B) includes fluozirconate ions.

63 27. An additive accordj nae‘&o claim2

6, \gherei n.the m'ﬁture of Rerr]
moi eti es in conporfeMOiRLR) deriyed J5omRroPioRitrile: by tempevinga bygioged A0Ms i n t he
fatty acids deriv re QAN ' s Of jjl , or
animal tall ow, anﬁ%ﬁtﬁ?ﬂ%ﬁ?%ﬁl&ﬁ %ﬁgﬁﬁgggqﬁ‘&g &“gﬁg'shﬁﬁ@éi“g} %ggﬂﬁ%l? (rrgi e ions.
28. An addi tive accordCHgCHgCeQai m 27, wherein the m xture of Rl err]

noi eti es in conponent (A) corrfsponds to the mixture of al kfdgroups in the

fatty acids derived from hydrobysis of animal tallow 29. An additive
according to claim

conmponent (C) to c‘c‘fﬁ% n%ﬁr %%%Elé(ﬂ?@%gﬁ@ﬂ( g\?'?%wsd%eto EPW‘P%EQP;%QLEM °
-OR¢, where M has the same meaning as defined above and R* repre- -
sents a C, ., alkyl, alkylaryl, or alkylcycloaliphatic moiety; and R’ is
selected from the group consisting of unsubstituted and hydroxy sub-
stituted aliphatic and cycloaliphatic and alkylaryl moieties having
from 2 to 22 carbon atoxhs;

(B)  acomponent selected from the group of water soluble salts containing

ions that comprise atoms selected from the group consisting of Zr, Ti,_
Sn, Al, and Fe;

(C)  a metal etching component; and

(D)  “free fluoride ions"; and, optionally, any one or more of the following:

(E) a component selected from molecules conforming to general formula
Iv:

RS
R8-0~ (-CH-CH,~0} .~X av),
wherein R® is'a linear, cyclic, or branched saturated monovalent ali-
* phatic hydrocarbon moiety containing from 1 to 25 carbon atoms; X

is selected from the group consisting of hydrogen, halogen, phenyl,
and R% s is an integer from 1 to 50; and R® is selected from the
group consisting of hydrogen and alkyl groups containing 1 - 4 carbon
atoms;

()  a component selected from molecules conforming to general formula
v:

RS

R7-(CgH,) -0- (~CH-CH,~0) o-H v,
wherein R is a linear, cyclic, or branched saturated monovalent ali-
phatic hydrocarbon moiety containing from 4 to 25 carbon atoms;

(CH,) is an ortho-, meta-, or para-phenylene nucleus; and R® and s

H“l“l mlll I“" “Ill “ |“| Troe o . aacerent sheet
* c L M S *
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from1.0:(0.90 - 1.10):(1.05 - 1.25). 30. A liquid conmposition of matter
consisting essentially of water and: (A a di ssol ved phosphorus

cont ai ni ng surfactant conponent that is a m xture of nol ecul es conformn ng
to the general formula 1: (0-Y-R) x 6P ' (1) (MY

where Mis selected fromthe group consisting of H, alkali netal cations,
nonoval ent fracti ohaveothe sainal meanirgpad forrfetmuladdt;i ons, and nonoval ent
fractions of ni um and substituted anmonjumcatigns; x = 1 or 2 and y =
3-x, Yis an $kyl ér?@"tﬂOnﬁ'FWf‘-’éFFé QQWe'PﬂfPB’GBFOO\ﬂ%F@H‘WSE’@%‘rMHBd or
unbranched, with i%g.open val ences on carbon atonms and with from2 to 12
carbon atons and up to 3 oxygen atons; and Ris an im dazoline noiety
conform ng to general fornuba I1: RPerr] where each of Rlerr] and Rlerr] is
i ndependently selected, excépt thdt Rlerr] and Rlerr] nmay not both be
hydrogen, fromthe groupR?oﬁ:s-iOst(i-mg!-mzh-Nrse@en, a noiety (VD,

wher_ein R® is a linear or branched, saturated or unsaturated monbval-
ent aliphatic hydrocarbon moiety containing from 1 to 25 carbon at-
oms; and R® and s have the same meaning as in formula IV;

(H) a component selected from chelating agents for the metal containing
ions of component (IN)(B); and ’

¢)] an antimicrobial agent;

(Im) (A) a component selected from the group consisting of quaternary

ammonium salt and amine oxide surfactants conforming to general
formula I:

R}
Rz—l!I*'—R:" {X"}, (1),
R* "
where R' is a2 monovalent aliphatic moiety, which may be saturated or
unsaturated and contains from 8 to 22 carbon atoms; each of R? and
R? is a monovalent moiety independently selected from the group con-
--sisting of (i) alkyl and hydroxyalkyl moieties having from 1 to 8 car-
bon atoms and (ii) aryl and arylalkyl moieties having from 6 to 10
carbon atoms; R* is a monovalent moiety selected from the same
group as for R? and R?® plus the -O" moiety; X" 'is a monovalent anion
or monovalent fraction of an anion with a valence higher than 1; and
a=0if R*is -0 and = 1 if R* is not -O; and
(B) a component of complex fluoride anions; | and, optionally but
preferably,
(C)  acomponent of phosphate ions, optionally also including sulfate or ni-
trate ions or both; and, optionally,
(D)  aluminate anions, including fluoroaluminate anions; and, optionally

(E)  aluminum cations, including complex fluoroaluminum cations, and,

A0 0 A o e
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. J
derived frompropionitrile by renoving a hydrogen atomfromthe -CH err]
group thereof, and noieties of the general formula Il1I: 64

-CHerr]CHerr]CQ I (1) where Qis

sel ected fromthe group consisting ofgOM -NHerr], and -ORlerr], where M
has the same neani ng as defined above and R err] represents a (Jerr] alkyl,
al kylaryl, or al kyloptiohalty,ion8aritdtiefety; and Rierr] is selected fromthe
group consisting of unsubstituted and hydroxy substituted aliphatic and

cycl oal i phat i 6Fhnd SaWRr selpblerpsidiar watendispergitie palymardnelpding aminosubns; (B)
a conponent sel ect eﬂmﬁ

t hat conprise atons Se*gg@g%#‘?@%ﬁgﬁﬁ& {J%‘d sol ubl e salts containing ions

consisting of Zr, Ti, Sn, A,
and Fe; (C) (@)etzloam eddudingoevimsoient; andnd

(IV)  dissolved organic material, said material being selected from the group

consisting of alkoxylated and non-alkoxylated castor oil triglycerides and hy-

drogenated castor oil derivatives, oxa-acid esters, and amine oxides with at
least one hydroxyethyl group bonded to the amine oxide forming nitrogen
atom, said material being present in sufficient amount that the coefficient of
static friction of the treated metal container increases less upon heating of the
treated metal container beyond the minimum degree of heating needed for
drying than does the coefficient of friction of a comparison container treated
in the same way, except for substituting ethoxylated isostearic acid for all the
alkoxylated and non-alkoxylated castor oil triglycerides and hydrogenated
castor oil derivatives, oxa-acid esters, and amine oxides with at least one hy-
droxyethyl group bonded to the amine oxide forming nitrogen atom that are

present in the lubricant and surface conditioner forming composition.

2. A process according to claim 1, characterized in that the lubricant and surface

conditioner forming composition comprises constituent group (III), wherein each of
R? and R® is selected from the group consisting of hydroxyalkyl moieties having
from 1 to 4 carbon atoms and component" (C) is present and includes phosphate ions.

3. A process according to claim 2, wherein all of R?, R?, and R* are 2-hydroxy-

ethyl groups and component (B) includes fluozirconate ions.

4. A process according to claim 3, wherein the mixture of R! moieties in com-

ponent (A) corresponds to the mixture of alkyl groups in the fatty acids derived from
hydrolysis of coconut oil, palm kernel oil, or animal tallow, and component (C) in-
cludes both phosphate and nitrate ions.

5. A process according to claim 4, wherein the mixture of R! moieties in com-

ponent (A) corresponds to the mixture of alkyl groups in the fatty acids derived from
hydrolysis of animal tallow.

This is the replacement sheet
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(D) "free fluoride ions"; and, optionally, any one or nore of the
follow ng: (E) a conponent selected from nol ecul es conform ng to general
formula I'V: [err] (I'V). wherein Rerr] is a linear, cyclic,
or branched saturated nonoval ent alipi&tic hy- drocarbon noiety containing
from1l to 25 carbon atons; X is selected fromthe group consisting of

hydr ogen, 6.hal ofeprocpsscasdordiag do Rlaimr §, wherein aheimolageatid iofrthd phosghdte and
Rlerr] is s Iectedfromt ro consi t|n of h ena kyl groups
cont ai ni ngPMent of com rEgonené ’f‘&‘&n‘&‘ﬁd?’é&%l es

conf or m n&oﬁplg 0%8-1 lflamtﬁsa- stﬂerr] R[err] (C[err]H[err])

o-(-CHCHerr]- wherein R err] is a linear, cyclic,
or branched satyu t r het inin
from4 to?25 cga\r@ on a g@néé)?& qgrc?f‘ﬂ efr e?elgy%‘ﬁqgeﬁﬁo@@g?g?,%grgm@ )

par a- phengtbmua oﬁmﬂompmenm@ﬁ) K eomporeemd (B) ha\conigonesa () isewithingthe srahge

formila | t, selected | ecul - : |
f3m|2 ’b (gor(]osa (Re86" .40y, CCt ©¢ Trom holecubes con ormng to genera

8. A process according to claim 3, wherein the molar ratio of the phosphate

content of component (C) to component (B) to component (A) is within the range
from 1.0:(0.7 - 1.3):(0.8 - 1.5).

0. A process according to claim 2, wherein-the molar ratio of the phosphate

content of component (C) to component (B) to component (A) is within the range
from 1.0:(0.5 - 2.0):(0.5 - 6.0). '

10. A process according to claim 1, characterized in that the lubricant and surface
conditioner forming composition comprises constituent group (II), wherein the molar
ratio of component (B) to component (A) is within the range from (0.5 - 4.0):(0.25 -
8.0). o

11. A process according to claim 10, wherein the aqueous lubricant and surface
conditioner forming composition.has a pH in the range from 2.3 to 3.3, a fluoride
activity corresponding to a readiﬁg of -30 to -120 mv on a fluoride sensitive
electrode, and contains component (A) in an amount from 0.14 to 2.25 mM,

component (B) in an amount from 0.4 to 2.0 mM, from 0.28 to 3.4 mM of phosphate
ions.

12. A process according to claim 9 wherein the pH of the aqueous lubricant and
surface conditioner forming composition is in the range from 2.5 to 3.1, the fluoride
activity corresponds to a reading of -50 to -100 mv on a fluoride sensitive electrode,
each of R* and R? is selected from the group consisting of hydroxyalkyl moieties
having from 1 to 4 carbon atoms, the concentration of component (A) is within the

range from 0.42 to 1.50 mM, and component (C) includes from 0.56 to 3.4 mM of
phosphate ions.
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wherein R err] is a linear or branched, saturated or unsaturated nonoval ent
al | -

65 phatic hydrocarbon noiety containing from1l to 25 carbon atons;
and Rl err]

and s have the sane neaning as in fornula IV; (H) a conponent
selected fromchelating agents for t

metal containing ions of conponent
(B); and (J) an antim crobial agent” 31. A conposition according to
cl ai m 30, erein the amount of component (A) iS,such as to pr,ovide from
0. 000060 tlgn5 dt BRRCSEED AGCOSHING 10, 1348 8y ‘F‘g‘l‘}"?é‘%&ﬁ‘&%ﬁ%‘lfﬁuﬁﬁ%‘?ﬂ“ﬁh@ mount
of conpon | & ; \ids 3 . am t he
Cotal of Sttacebordubiiy Toink ToRRANSE it [P kel o 2.3 10 BT IR0l ' 1s
sel ect ed fubricamn! &l sasfaco ndonditionegr tforminge campfosition das ahBuonides acivityr oups

contain from?2 to 4 carbaon atops and no oxygen atons..R err nd {] are
el eot od. (PHSRIES P A tsaRenoF S60 oy tor Myl & Sioridh Fenuriet Eleclraf g
formula 1IR3, whgR*Qre’-hydroxyethy! groups, the concentration of component (A) is within
the range from 0.56 to 1.12 mM, component (B) includes fluozirconate ions, and
component (C) includes from 0.56 to 2.2 mM of phosphate ions.

14. A process according to claim 7, wherein the pH of the aqueous lubricant and

surface conditioner forming compoéition is in the range from 2.5 to 3.1, the aqueous
lubricant and surface conditioner forming composition has a fluoride activity
corresponds to a réading of -68 to -80 mv on a fluoride sensitive electrode; the
mixture of R' moieties in component (A) corresponds to the mixture of alkyl groups.
in the fatty acids derived from hydrolysis of coconut oil, palm kernel oil, or anixhﬁl
tallow; all of R?, R? and R* are 2-hydroxyethyl groups; the concentration of com-
ponent (A) is within the range from 0.56 to 1.12 mM; component (B)' includes
fluozirconate ions, and component (C) includqs from 0.56 to 2.2 mM of phosphate
ionms.

15; A process according to claim 6 wherein the pH of the aqueous lubricant and

surface conditioner forming composition is in the range from 2.5 to 3.1, the aqueous
lubricant and surface conditioner forming composition has a _fhioride activity
corresponds to a reading of -68 to -80 mv on a fluoride sensitive electrode; the
‘mixture of R moieties in component (A) corresponds to the mixture of -alkyl groups
in the fatty acids derived from hydrolysis of animal tallow; all of R?, R?, and R* are
2-hydroxyethyl groups; the concentration of component (A) is within the ratige from
0.67 to 0.87 mM; component (B) includes from 0.56 to 1.69 mM of fluozirconate
ions; component (C) includes from 0.56 to 2.2 mM of phosphate ions; and the total
of the concentrations of components (D) and (E) is not greater than 340 ppm.
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and Mis hydrogen or an alkali netal, and at |east 50 nol e percent of the
total Rferr] groups in the corrp05|t|on have from8 to 20 carbon atons. 32.
A conposition according to claim 31, wherein the anount of conponent (A)

such as to provide at |east 0.0010 grﬁﬂn atoms of phosphor us per liter of
conpo- sition; rfge anount

0.0017 gratfat o hibcofling tHR eqtﬁéa‘% Qﬁé"ﬁguﬁﬁ$vkﬁ%?t%¥ea8t

conposi ti oeonaﬁ@nethrﬁmgeaﬁ\baém@@ haé af bHorrbﬂf: laiooﬁﬁanldncdrﬂﬁt'iﬁg'&ﬂ&hu&{t the
conposition selected fromthe group consisting of fluoride ions, bifluoride

fsf" ts, and gugup dfdn whersinithe amount 0@sgmpgncxm2myrnamushomtq)mfowdc eﬁ%mf
ammunt of -GN 405 EAREHRRS o B3Rt e B AF Bohaduon) 6t By

atoms of phesiieHS(BES stk 8¢ td){no%mm&mto emozzﬁmoos %Traxﬁ Blomsnét 298l of
di ssol ved fluozirconic acid, fluozirconate ions, or h fluozirconic acid

and fluozi répid: 8ny bh@ndﬁeopqrﬂaemﬁmmpqsiumnmmmndq B}n agtiviycis sueh asto

provide at |gavin 8 RREA 68 AVl el rédaiRg Wiltlih e PngE HWHR56 40 130 mv;

component (A) is selected from molecules conforming to general formula I when the

is

"Y" groups contain from 2 to 4.carbon atoms and no oxygen atoms, R* and R? are
selected from the group consisting of hydrogen and moieties of general formula III
when Q = OM and M is hydrogen or an alkali metal, and at least SO mole percent of
the total R® groups in the composition have from 8 to 20 carbon atoms.

17. A process according to claim 16, wherein the amount of component (A) is

such as to provide at least 0.000025 gram atoms of phosphorus per liter of compo-
sition; the amount of component (B) is such as to provide at least 0.000042 gram
atoms of the total of Zr, Ti, Sn, Al, and Fe per liter of composition; the fluoride ion
~ activity is such as to result in a fluoride ion aétivity meter reading within the range
from -60 to -120 mv; and the concentration of fluorine atoms in ingredients of the
composition selected from the group consisting of fluoride ions, bifluoride salts, and

- hydrogen fluoride is at least 0.000051 gram atoms per liter of fluorine atoms.

18. A prdcess according to claim 17; :wherein the pH is in the range from 2.0 to

-5.0; the amount of component (A) is such as to provide from 0.000051 to 0.001
gram atoms of phosphorus per liter of composition; component (B) includes
dissolved fluozirconic acid, fluozirconate ions, or both fluozirconic acid and

fluozirconate ions; and the amount of component (B) is such as to provide at least
0.000097 gram atoms of Zr per liter of composition.
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66 34. A conposition according to claim 33, wherein conponent (A) is

sel ected from nol ecul es conform ng to general formula | when Y is an

et hyl ene group and at | east 76 nole percent of the total R err] groups have
from 10 to 14 carbon atons and are ggsubstituted and unbranched al kyl
groups; the anount of conponent (A) is such as to provide at |east 0.020
gram at ons of phosphorus per liter of composition; the anount of conponent
(B) is such as to provide at |east 0.0040 gram atons of Zr per liter of
conposi ty@n; th u C ( L. rovide gromo0.21 to
11 gram g 'omsAp§F&g?st g%co@ft'mgf R’Egl?pggfgat 0 ,‘%a‘ﬁogﬁ éﬁ%‘gﬁta{’@uﬁt&yfcgecdo#ﬂ%ent (D)
i's in thmoleoulss donformingl© genedl forfiuby I whieg Y is &bethylede groupamidtat ¢easeccor di ng

to cl ai 4, wherei e nature and, anount C onent (B), are such as
to provi 48 tholfteienbol (6 AR Rkhae-lTamof0 18 U ErBoR SBm AR BBS ¢ | on
and the gabydbitedand AABANMRE alkyl grdupSUfhe aifoun? oPEoMbéifent (AMsGulh 9 1#- 4 9ram
atoms per liter of fluoride ators.

: provide at least 0.00019 gram atoms of phosphorus per liter of composition; the

amount of component (B) is such as to provide at least 0.00038 gram atoms of Zr
per liter of composition; the amount of component (C) is such as to provide from

0.001 to 0.025 gram atoms per liter of hydrogen ions and from 0.002 to 0.050 gram
atoms per liter of fluoride atoms; and the amount of componeat (D) is in the range’
from 0.001 to 0.01 % by weight.

20. A process according to claim 19, wherein the amount-of component (B) is

such as to provide no more than 0.00059 gram atoms of the total of Zr, Ti, Sn, Al,
and Fe per liter of composition, and the fluoride ion activity is such as to result in a
fluoride ion activity meter reading within the range from -75 to -105 mv.

21. A process accbrding to claim 20, wherein the nature and amount of compon-

ent (B) are such as to provide from 0.00038 to.0.00059 gram atoms of Zr per liter of
composition, and the amount of component (C) is such as to provide from 0.006 to
0.014 gram atoms per liter of fluoride atoms.

22. A process according to claim 1, characterized in that the aqueous lubricant

and surface conditioner forming composition comprises at least one of constituent
groups (I) and (IV); the pH of the aqueous lubricant and surface conditioner forming
composition is from 1 to 6.5, preferably from 2 to 5; the content of organic material
in the aqueous lubricant and surface conditioner forming composition is not greater
than 1.0 g/L, preferably not greater than 0.6 g,IL;_ and the treated metal container

after drying has a coefficient of friction that is not greater than 1.2, preferably not
greater than 1.0.

23." A process according to any one of claims 1 to 22, characterized in that the

cleaning of the metal container is accomplished by contact with an acidic cleaning

composition having a fluoride ion activity indicated by a fluoride sensitive electrode
reading in the range from +50 to -10 mv.
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A concentrate additive suitable for dilution with water to form a lubricant and

surface conditioner forming aqueous composition for treating metal surfaces to re-
duce the coefficient of friction thereof, said additive consisting essentially of water

and:

(A)

(B)
©

(D)
(B)

®

(S
25.

a component selected from the group consisting of quaternary ammonium salt
and amine oxide surfactants conforming to general formula I:
Rt '
l
RE-N*-R? (X"}, (1),
_ R4 . _
where R' is a monovalent aliphatic moiety, which may be saturated or unsat-
urated and contains from 8 to 22 carbon atoms; each of R? and R® is a mono-

valent moiety independenuy selected from the group consisting of (i) alkyl

and hydroxyalkyl moieties having from 1 to 8 carbon atoms and (ii) aryl and’

arylalkyl moieties having from 6 to 10 carbon atoms; R* is a monovalent
moiety selected from the same group as for R? and R? plus the -O moiety; X
is a monovalent anion or monovalent fraction of an anion with a valence
higher than 1; and a = 0 if R* is -O" and = 1 if R® is not -O’; and

a component of complex fluoride anions; and, optionally but preferably,

a component of phosphate ions, optionally also including sulfate’ or nitrate
ions or both; and, optionally, '
alumi_naie anions, including fluoroaluminate anions; and, optionally
aluminum cations, including complex fluoroaluminum ~cations, and,
optionally, one or both of: .

a water soluble and/or water dispersible polymer including amino-substituted
vinyl phenolic moieties; and

a foam reducing component.

An additive according to claim 24, wherein each of R? and R’ is selected

from the group consisting of hydroxyalkyl moieties having from 1 to 4 carbon atoms
and component (C) is present and includes phosphate ions.

26.

An additive according to claim 25, wherein all of R? R’ and R* are 2-hy-

droxyethyl groups and component (B) includes fluozirconate ions.

AN O o N .
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27.  An additive according to claim 26, wherein the mixture of R! moieties in

component (A) corresponds to the mixture of alkyl groups in the fatty acids derived
from hydrolysis of coconut oil, palm kenel oil, or animal taliow, and component (C)
includes both phosphate and nitrate ions. '

28.  An additive according to claim 27, wherein the mixture of R! moieties in

component (A) corresponds to the mixture of alkyl groups in the fatty acids derived
from hydrolysis of animal tallow.

29.  An additive according to claim 28, wherein the molar ratio of the phosphate

content of component (C) to component (B) to component (A) is within. the range
from 1.0:(0.90 - 1.10):(1.05 - 1.25).

30.

A liquid composition of matter consisting essentially of water and:
(A)

.a dissolved phosphorus containing surfactant component that is a mixture of
molecules conforming to the general formula I:

fO-YR),

o=P ' m.

\
(OM) Y ’
where M is selected from the group consisting of H, alkali metal cations,

monovalent fractions of alkaline earth metal cations, and monovalent
fractions of ammonium and substituted ammonium cations; x =1 or2 and y
= 3-x; Y is an alkylene or alkylene ether group, which may be branched or
unbraiiéhed, with its open valencés on carbon atoms and with from 2 to 12

carbon atoms and up to 3 oxygen atoms; and R is an imidazoline moiety
6onforming to general formula II:

Nao N~ C1i,
A3 —C—p"?
be

where each of R' and R? is independently selected, except that R' and R? may
not both be hydrogen, from the group consisting of hydrogen, a moiety
derived from propionitrile by removing a hydrogen atom from the -CH,
group thereof, and moieties of the general formula III:

R O 00
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~CH,CH,C-Q

(1),
o

where Q is selected from the group consisting of -OM, -NH,, and -OR',
where M has the same meaning as defined above and R* represents 2 C, . |,
alkyl, alkylaryl, or alkylcycloaliphatic moiety; and R? is selected from the
group consisting of unsubstituted and hydroxy substituted aliphatic and
cycloaliphatic and alkylaryl moieties having from 2 to 22 carbon atoms;

a 6omponent selected from the group of water soluble salts containing ions

that comprise atoms selected from the group consisting of Zr, Ti, Sn, Al, and
Fe;

B)

(C)  a metal etching component; and
(D)

"free fluoride ions"; and, optionally, any one or more of the following:
(E)

a component selected from molecuies conforming to géneral formula IV:
RS
R8~0- (~CH-CH,~0) ,~X v,
wherein R® is a linear, cyclic, or branched saturated monovalent aliphatic hy-
drocarbon moiety containing from 1 to*25 carbon atoms; X is selected from
the group consisting of hydrogen, halogen, phenyl, and R% s is an integer
from 1 to 50; and R’ is selected from the group consisting of hydrogen and

alkyl groups containing 1 - 4 carbon atoms;

(F)  a component selected from molecules conforming to general formula V:

RS

R7=(CgH,) ~0- (~CH-CH,-0) ~H .
wherein R? is a linear, cyclic, or branched saturated monovalent aliphatic hy-
drocarbon moiety containing from 4 to 25 carbon atoms; (C¢H,) is an ortho-,

meta-, or para-phenylene nucleus; and R® and s have the same meaning as for
formula IV;

G

a component selected from molecules conforming to general formula VI:
o RS
|
R®-C-0~ (~-CH~CH,-0) g~H VD,

wherein R® is a linear or branched, saturated or unsaturated monovalent ali-

Thes in the tonlacienent sheet
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phatic hydrocarbon moiety containing from 1 to 25 carbon atoms; and R’ and

s have the same meaning as in formula IV;

(H) acomponent selected from chelating agents for the metal containing ions of
component (B); and

€)) an antimicrobial agent.

31. A composition according to claim 30, wherein the amount of component (A)

is such as to provide from 0.000060 to S gram atoms of phosphorus per liter of
composition; the amount of component (B) is such as to provide from 0.00010 to 5
gram atoms 6f the total of Zr, Ti, Sn, Al, and Fe per liter of composition; component |
(A) is selected from molecules conforming to general formula I when the "Y™ groups
contain from 2 to 4 carbon atoms and no oxygen atoms, R* and R? are selected from
the group consisting of hydrogen and moieties of general formula Il when Q = OM
and M is hydrogen or an alkali metal, and at least 50 mole percent of the total R?
groups in the composition have from 8 to 20 carbon atoms.

32. A composition according to claim 31, wherein the amount of component (A)

is such as to provide at least 0.0010 gram atoms of phosphorus per liter of compo-
sition; the amount of component (B) is such as to provide at least 0.0017 gram
atoms of the total of Zr, Ti, Sn, Al, and Fe per liter of composition; and the
concentration of fluorine atoms in ingredients of the composition selected from the
group consisting of fluoride ions, bifluoride salts, and hydrogen fluoride is at least
0.0020 gram atoms per liter of fluorine atoms.

33. A composition according to claim 32, wherein the amount of component (A)

is such as to provide from 0.0010 to 0.40 gram atoms of phosphorus per liter of
composition; component (B) includes dissolved fluozirconic acid, fluozirconate ions,
or both fluozirconic acid and fluozirconate ions; and the amount of component (B) is

such as to provide at least 0.0039 gram atoms of Zr per liter of composition.
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34. A composition according to claim 33, wherein component (A) is selected

from molecules conforming to general formula I when Y is an ethylene group and at
least 76 mole percent of the total R groups have from 10 to 14 carbon atoms and
are unsubstituted and unbranched alky! groups; the amount of component (A) is such
as to provide at least 0.020 gram atoms of phosphorus per liter of composition; the
amount of component (B) is such as to provide at least 0.0040 gram atoms of Zr per
liter of composition; the amount of component (C) is such as to provide from 0.21 to
11 gram atoms per liter of fluoride atomé; and the amount of component (D) is in
the range from 0.10 to 2.2 % by weight. '

35. A composition according to claim 34, wherein the nature and amount of com-

ponent (B) are such as to provide from 0.057 to 0.103 gram atoms of Zr per liter of

composition, and the amount of component (C) is such as to provide from 0.9 to 2.4 .
gram atoms per liter of fluoride atoms.

W o cnen e

Dby
aie o

B E



DI LI oL S
TR ‘f '.;u: o
s SHET HAS

3
i

}

67 \ h! ‘ Lf\kn i i

e
v RS
Barmmarmemmeanors

AQUEOUS LUBRICANT AND SURFACE CONDITIONER FOR
FORMED METAL SURFACES

ABSTRACT

A lubricant and surface conditioner for formed metal surfaces, particularly
aluminum and tin beverage containers, reduces the coefficient of static friction of
said metal surfaces and enables drying said metal surfaces at a lower temperature.
The conditioner includes (i) a water-soluble organic material selected from amine
oxides and quaternary ammonium salts, ethoxylated castor oil derivatives, and
imidazoline moiety—containing phosphonates and preferably also includes (ii) at least
one of fluozirconate, fluohafnate, or fluotitanate ion, and (iii) phosphate and/or
nitrate ions. Good resistance to damaging the friction reducing effect by overheating

and to staining of the domes of treated containers during .pasteurization can be
achieved.
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AQUEOUS LUBRICANT AND SURFACE CONDITIONER FOR

FORMED METAL SURFACES

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to processes and compositions which accomplish at
least one, and most preferably all, of the following related objectives when applied

to formed metal surfaces, more particularly to the surfaces of cleaned aluminum

and/or tin plated cans: (i) reducing the coefficient of static friction of the treated

surfaces after drying of such surfaces, without adversely affecting the adhesion of

paints or lacquers applied thereto; (ii) promoting the drainage of water from treated
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