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: 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 foliowing related objectives when applied to
formed metal surfaces, mare particularly to the surfaces of cleaned aluminum and/or
tin plated cans: (i) reducing the coefficicnt of static friction of the treated surfaces
after drying of such surfaces, without adversely affecting the adhesion of paints or lac-
quers applied thereto; (ii) promoting the drainage of water from weated surfaces,
without causing “water-breaks”, i.c.. promoting drainage that resulis in a thin,
continuous film of watcr on thé cans, instcad of distinct watcr droplcts scparated by

the relatively dry areas called “water-breaks™ between the water droplets; and (iii)

' lowering the dryoff oven temperature required for drying said surfaces after they have

been rinsed with water.
Discussion of Related Art

The following discussion and the description of the invention will be set forth
primarily for aluminum cans, as these represcnt the largest volume area of application
of the invention. However, it is (0 be understood that, with the obviously necessary
modifications, both the discussion and the description of the invention apply also 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 arc commonly used as containers for a wide variety of prod-
ucts. After their manufaclure, the aluminum cans are typically washed with acidic
cleaners to remove aluminum fines and other contaminants therefrom. Environmental
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 or acid cleaning to remove such fines and contaminants. However,

such cleaning of aluminum cans generally results in differential ratcs of metal surface

ctch on the outside vej;sus_on_thc inside of the cans. For example, optimum conditions
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after dryi ng of such sur aces W t hout adversely affecting the adhesi on of
pai nts or quiftefy b%uﬁﬁp.{dﬁ mﬁﬁﬁnemfush)ra&mﬁm'.mdémhéeeﬁmaugicmt er
fromt reate aces t causi ng "water-breaks i.e., pronoting
drai nage thab vansmbbidity prebleins on comvtyors dusause lofithé inatascd aougliness ansthe

instead of distinct water droplets separated by the relatively dry .areas
cal | ed "wat cQusife §aR SUfACween the water droplets; and (iii) |owering the

d ff f ac :
ool ouen L Tl S 1408 IR XpARR AL ARl b
©s abbreviated as "COF") on the outside surface usually do not move past each other and

through the trackwork of a can plant smbothly. Clearing the jams resulting from
failures of smooth flow is inconvenicnt 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
10 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
surfacc of the cans. A can that does not slide easily on or off the mandrel can not be
decorated properly and results in a production fault calied a “printer trip”. In addition
.~ to the misloaded can that dirccily causes such a printer trip, three to four cans hefare
15 and after the misloaded one are gcncrﬁlly lost as a conscquence of the mechanics of
~ the printer and conveyor systems. Jams and printer trips have become increasingly
troublesome problems as line speed have increased during recent years to levels of
about 12(X) to 1500 cans per minute that ar_é now common. Thus. a need has arisen
in the can manufacturing industry. particularly with alominum cans, to modify the

20 COF on the outside and insidc surfaces of the cans to improve their mebility.

An important considcration in modifying the surface properties of cans is the
concem that such modification inay 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

25 sprayed on their inside surface. ln such a case, the adhesion of the paints and
lacquers is of major concern. It is thercfore an object of this invention to improve
mobility without adversely affecting adhesion of paints, decorating inks, lacquers, or
the like. |

In addition, the current trend in the can manufécturing industry is directed

) toward using thinner gauges of aluminum metal stéck. 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
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advantageous to promote the drainage of rinse water from the lrt',au',dacansslfxr agecs?
Howcver, in doing so, it is generally important to prevent the formation of surfaces
with water-breaks as noted above. Such waler-breaks give rise to at least 2 per-
ception, and increase the possibility in reality, of non-uniformity in practically

10 important properties among various areas of the surfaces treated.

'Thus. it is desirable to provide a means of improving the mobility of al uminum
cans through single filers and printers to increase production, reduce line jammings,
minimize down time, reduce can Spoilage, improve or at least not adverscly affect ink
laydown, and enable lowering the drying oven temperaturc of washed cans.

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

stage is often called a "vestibule” to the numbered stages.)

e

2 Table 1
i, | e
NUMBER i
1 Agqueous Acid Precleaning |
2 Aqueous Acid and Surfactant Cleaning
2s 3 Tap Water Rinse
| 4 Mild Acid Postcleaning, Conversion
Coating, or Tap Water Rinse
Tap Water Rinse
6 Deionized ("DI") Water Rinse
) It 1s currently possible to produce a can which is satisfactorily mobile and ©

which subsequently applied inks and/or lacquers have adequate adhesion by using suit-

3
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condi ti ons -2-

. is Sheet required to
~attain alunln ¥ ace on the inside of the cans usual ly -
‘| eatld tlgggan nobi 'i ﬁﬁ" mﬁ on conveyors because of the increased
roughness on the o
able surfactants-eitiCi st Suage 4 6: Stage 6 as noted above. Preferred treatments for
usc in Stage 6 arc described in U. S. Patents 4,944,889 and 4,859,351, and some of
them arc commercially available from the Parker+Amchem Division of Henkel Cor-
poration (hereinafter ofien abbrévialed as "P+A") under the name ME—40®.

5 However, many manutacturers have been fbund to be reluctant to usc chemi-
cals such as ME-40® in Stage 6. In some cascs, this reluctance is due to the presence
of a carbon filter for the DI water (normal Stage 6) system, a filter that can become
inadequately effective as a result of adsorption of lubricant and surface conditioner
forming additives such as thosec in ME-40®; in other cases, it is due (o a reluctance

10 to make the engineering changes necessary to run ME-40.

" For those manufaclurers that prefer not.10 add any lubricam and Surfacc condi-
tioner material to llflé final stage of rinsing but still wish to achicve 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

15 5,064,500. Some of these materials are commercially available from P+A under the
name FIXODINE® S00.

Howevér. the reduction in coefficient of friction prow}ided by prior art. treat-
ments in either Stage 4 or Stage 6 can be substantially reduced, oficn to an unaccept-
able level, if the treated cans arc 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 statled for even a few
minutcs, 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. Accord-

25 ingly, it is an object of this invention to providc mcans of improving the mobility of
aluminum cans and/or one of the other objects stated above that are superior 1o means
taught in the prior art, particularly with respect 10 stability of the beneficial effects to
heating well beyond the minimum extent necessary for drying the treated surfaces.
DESCRIPTION OF THE INVENTION

30 Other than in the operating examples, or where otherwise indicated, all num-
bers expressing quantities of ingredients or reaction conditions used herein are 1o be
understood as modified in all instances by the term "about" in describing the broadest

4
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static friction (hereinafter often abbreviated as "COF") on the outside
surface usually do not nove past each other and through the trackwork of a

can pl #htl 5¢hBot hi y. Cearing the janms resulting fromfailures of snooth
flowis inconvenient to the persons operating the plant and costly because

of lost production. The COF of the internal surface is also inportant when

t he cans ar escop®obtedaventioou Fractiss twithimthemumeniaal lireits giveoshavwnver, isgencr-
operation of ihesge r%chi nes requires cans to slide onto a rotating mandrel
which is thetUBEELTS transfer the can past rotating cylinders which

transfer decorati mﬁd. ffes :ﬁe&][igafﬁié;ﬁ%%@mwmﬁn%m e Rscriptiotdeldiat

does not slide easily on or o can not be decorated properly
and resul ts ofigups ofichemical rhatcidls asseitablccor greferred forta particulaningdedientace- t o

the m sl oaded can that directly causes such a printer t@'ég,ytgpr,ee to four
cans before §9ENg odhe jnvenion irapligsdhaluixtures of o of more| Qf dhe individpal groWPence

of the mechapiothed are equally as suitable or preferred as the individual members of the group

usced alone. Furthermore, the specification of chemical materials in ionic form should

be understood as implying the presence of somc counterions as necessary for electrical

neutrality of the total composition. In general, such counterions should first be sclect-

"1 cd to the extent possible from the ioﬁic materials specified as part of the invention;

any remaining counterions needed may generally be selected freely, except for
avoiding any counterions that are detrimental to the objects of the invention.

Sumtha_rx of the Invention |

In accordance with this invention, it has been found that the coefficient of fric-

15 tion of a surface treated with a lubricant and surface conditioncr is less easily dam-

aged by heating when the lubricant and surface conditioner composition includes at

least one of the following organic materials: alkoxylated or non-alkoxylated castor oil

triglycerides and hydrogenated castor oil derivatives; alkoxylated and non-alkoxylated

“amine salts of a falty acid induding mono-, di-, tri-, and poly-acids; alkoxylated and

.20 non-alkoxylatcd amino fatty acids; alkbxylated and non-alkoxylated fatty aminc N-ox-

ides, alkoxylated and non-alkoxylated quaternary ammonium salts, alkyl esters of 2-

substituted alkoxylated fatty alkyloxy acetic acids (briefly denoted hereinafter as "oxa-

acid estefs") as described more fully in PCT Application US93/01411 filed February

23, 1993, and water-soluble alkoxylated and non-alkoxylated polymers. Furthermore,

25 if the lubricant and surface conditioner is not applied to the surface from the last

aqueous composition with which the surface is contacted before the last drying of the

surface hé_fore automatic conveying, the composition including the organic materials

should also include a metallic element selected from the group consisting of zirconi-

um, titanium, cerium, aluminum, iron, tin, vanadium, tantalum, niobium, molybdenum,

30 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.
This Sheet Has Been Replaced
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lacquers, Ol av eIch from Henkel Corporation. These materials are particularly useful as
additives 1o final slage rinses, because they provide a dried Jubricant and surface
conditioner film on the treated surfacc that resists rise of the COF with heating beyond
the minimum necessary (0 dry the surface.

10 Another preferred group of organic materials comprise water-soluble atkoxyl-
ated, preferably cthoxylated, propoxylated, or mixed ethoxylated and propoxylated
materials, most preferably ethoxylated, and non-ethoxylated organic materials selected
from amine salts of fatty acids including mono-, di-, tri-, and poly-acids, amino fauy
acids, fatty amine N-oxides, and quaternary salts, and watcr soleble polymers.

15 Preferred amine salts of fatty acids include ammonium, quaicrnary ammonium,
phosphonium, and alkali metal salts of fatty acids and derivatives thereof containing
up to SO moles of alkylene oxide in either or both the'c.ationic or anionic species.
Specific examples include Amphoteric N and Amphoteric 400 iminodipropionate sod-
ium salts, available from Exxon Chemical Co.; Deriphat® 154 disodium N-tallow-beta

- iminodipropionate and Dcriphat® 160, disodium N-lauryl—bcta iminodipropionate,
available from Henkel Corp.

Prcferred amino acids include alpha and beta amino acids and diacids ang salts
thereof, including alkyl and alkoxyiminodipropionic acids and their salts and sarcosine
derivatives and their salts. Spccific examples include Armeen® Z, N-coco-beta-

2 aminobutyric acid, available from Akzo Chemicals Inc.; Amphoteric N, Amphoteric

400, Exxon Chemical Co.; sarcosine (N-methy! glycine); hydroxyethyl glycine;
Hamposyl® TL-40 uicthanolamin_e lauroyl sarcosinate, Hamposyl® O oleyl sarcosin-
ate, Hamposyl® AL-30 ammoniumlauroyl sarcosinate, Hamposyl® L lauroyl sarcosin-
ate, and Hamposyl® C cocoyl sarcosinate, all available from W.R. Grace & Co.

20 . 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
include Arofnox@ C/12 bis~(2-hydroxyethyl)cocoalkylamine oxide, Aromox® T/12

6 This Sheet Has Been Replaced
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directed toward using thinner gauges of alum num netal stock. The

-down- gaug§2tm of al um - num can metal stock has caused a production

probl emin that, after washing, the cans require a |l ower drying oven
tenperature in order to pass the colum strength pressure

. bis-(2-hydroxycthyl)allowalkylamine oxide, Aromox® DMC dimethylcocoalkylamine
- oxide, Aromox® DMHT hydrogenated dimethyltallowalkylamine oxide, Aromox®
DM-16 dimecthylheaxdecylalkylamine oxide, all available from Akzo Chemicals Inc.;

and Tomah® AO-14-2 and Tomah® AO-728 available from Exxon Chemical Co.

5 Preferred quatemary salts include quaternary ammdnium derivatives of fatty
amines containing at least one substituent containing from 12 to 20 carbon atorus and
zero to S0 moles of ethylene oxide and/or zero to 15 moles of propylene oxide where
the counter ion consists of halide, sulfate, nitraie. carboxylﬁle. alkyl or aryl sulfate,
alky! or aryl sulfonate or derivatives thercof. Specific examples include Arquad® 12-

16 37W dodecyltrimethylammoniumchloride, Arquad® 18-50 octadecyltrimethylammoni-
um chloride, Arquad® 210-50 didecy!dimethylammonium chloride, Arquad® 218-100
dioctadecyldimethylammoniumchloride, Arquad®316(W)trihexadecylmethylammoni-
um chloride, Arquad® B-100 benzyldimethyl(Cy,; ;o)alkylammonium chloride, Etho-
quad® /12 cocomethyl[POE(2)Jammonium chloride, Ethoquad® C/25 cocomethyl-

15 {POE(15))]ammonium chloride, Ethoquad® C/12 nitrate salt, Ethoquad® T/13 Acetate
tris(2-hydroxyethyl)tallowalkyl ammonium acetate, Duogaud® T-50 N,N,N°,N°,N’-
pentamethyl-N-tallow-1,3-diammoniumdichloride, Propoquad®2HT/1 1 di(hydrogenat-
ed tallowaikyl)(2-hydroxy-2-methylethy)methylammoniumchloride, Propoquad®T/12 .
tallowalkylmethyl-bis-(2-hydroxy-2-methylethyl)ammonium methyl sulfate, all avail-

20 able from Akzo Chemicals Inc.; Monaquat® P-TS stearamidopropyl PG-diammonium
chloride phosphaté, available from Mona Industries Inc.; Chemquat® 12-33 lauryitri-
methylammonium chloride, Chemquat® 16-50 Cetylui:ﬁcthylammonium chloride
available from Chemax Inc.; and tetracthylammonium pelargonate, laurate, myristate,
oleate, stearale or isostearatc. _

25 Preferred water-soluble polymers include homopolymers and heteropolymers
of ethylene oxide, propylcne 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, Carhowax® 900, Carbo-
wax® 1450, Carbowax® 3350, Carbowax® 8000, and Compound 20M, all available

w  from Union Carbide Corp.; Pluronic® L61, Pluronic® L81, Pluronic® 31R1, Pluron-
ic® 25R2, Tetronic® 304, Tetronic® 701, Tetronic® 908, Tetronic® 90R4, and
Tetronic® 150R1, all available from BASF Wyandotie Corp.; Acusol® 410N sodium
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resulted in the cans not being dry enough when they reached the printing

-stati gQ,jsanp caused | abel ink snmears and a higher rate of can rejects.

One ‘neans of |owering the drying oven tenperature would be to reduce the
amount of water remaining on the surface of the cans after water rinsing.

Thus, it isgy CPORERIHP acil, REQSRD 345 RﬁlﬁE&h&%@ﬁ Rt:uidmscwm Sbdiurpsali he

treated cansur in doi IS generally inportant to.
prevent t heof makid amﬂolzﬁns:updlymes and #\husﬂ@dﬂQHrsedinm sadt of acedicasisimaleds; c h

bosel bi | 1 tyaeif copakymey, Awvalabe arae Boh & Hats S pig%@ﬂcéﬁﬁr@#ﬁmm |
fesi rabl o « S SERGU Ry BRERY aRy %P@%‘ﬁﬁﬁmﬁ?ﬁ@% of polytinylphese, o '
through singl e fiddfigorAinprovethéits cirPofteictecachicved qrnidularly for dobracant and
) am o surface condition treatments applied before the final contact of the treated surface with
an aqucous composition, by using an inorganic material sclected from metallic or ionic
zirconium, titanium, cerium, alominum, iron, vanadium, tantalom, niobium, molybden-
um, tungsten, hafnium or tin to produce a film combining one or more of these metals
10 with one or more of the above-described organic materials. A thin film is produced
having a coefficient of static friction that is not more than 1., preferably not more
than 1.2, more preferably not more than 1.0, or still more preferably not more than
0.80, and is less than the coefficient without such film, thereby 1mprovmg can
moblhty in high speed conveying without interfering with subsequent Jacquering, other
15 painting, printing, or -other similar decorating of the containers.
The 'tcchniqtie of incorporating such inorganic matcrials is described, in partic-
ular detail with reference to zirconium coptaining materials, in U.S. Patents 5,030,323
of July 9, 1991 and 5,064,500 of November 12, 1991, the entire disclosures of which,
to the extent not inconsisient with any explicit statement herein, are hereby in- :
20 cbrporated herein by reference. The substitution of other metallic materials for those
taught explicitly in one of these patents is within the scope of thosc 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-cthoxylated organic
.materials described herein, and to produce a suitable film on the can surface having
25 a coefficient of static friction not morc than 1.5 after drying, one cruploys a mixture
of one or more surfactants, preferably alkoxylated and most preferably ethoxylated,
along with such non-ethoxylated organic material 1o contact the cieaned can surface
prior to final drying and conveying. Preferred surfactants include ethoxylated and
non-ethoxylated sulfated or sulfonated fatty alcohols, such as lauryl and coca alcohols.
% Suitable are a wide class of anionic, ﬁon-ionic. cationic, or amphoteric surfactants.
AlKyl polyglycosides such as C; - C,; alkyl polyglycosides having average degfees of
polymerization between 1.2 and 2.0 are also suitable. Other classes of surfactants suit-
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affect ink |aydown, and enable |lowering the drying oven tenperature o
washed gD In the nost widely used current commercial practice,

at | east for Iarge scal e operations, alum numcans are typically subjected
to a succession of six cleaning and rinsing operations as described in
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SLhpe S esomOlg e b Rl shutptoripdrod i fom 15,0
NUVBER moles of cthylenc oxide such as Igepal® CO-887 available from Rhone-Poulenc; al-
kyVary! polycthers, for example, Triton® DF-16; and phosphate esters of which Tri-
s ton® H-66 and Tnton® (QS-44 aré examplcs, all of the Triton® products being avail-
able from Union Carbide Co., and Ethox® 2684 and Ethfac® 136, both available from
Ethox Chemicals Inc.. are representative examples; polyethoxylated and/or polypropox-
ylated derivatives of lincar and branched alcohols and derivatives thereof, as for ex-
ample Trycol® 6720 (Heakel Corp.), Surfonic® LF-17 (Texaco) and Antarox® LF-
10 330 (Rhone-Poulenc); sulfonated derivatives of linear or branched aliphatic alcohols,
for example, Neodol® 25-3S (Shel-l Chemical Co.); su_lfonated aryl derivatives, for ex-
ample. Dyasulf® 9268-A, Dyasulf® C-70, Lomar® D (all available from Henkel
Corp.) and Dowfax® 2Al (available from Dow Chemical Co.); and cthylene oxide
and propylene oxide copolymers, for example, Pluronic® L-61, Pluronic® 81, Pluron- _
s - ic® 3IRI. Tetronic® 701, Tetronic® 90R4 and Tetronic® 150RI, all availabie from
BASF Corp. |
| Further, the Jubricant and surface conditioner n accordance with this invention
may comprise a phosphate acid. ester or preferably' an ethoxylated alky! alcohol
phosphate ester. Such phosphate esters are commercially available under the trade
P name Gafac® PE 510 from GAF Corporation, Wayne, NJ. and as Ethfac® 136 and
' Ethfac® 161 from Ethox Chemicals, Inc., Greenville, SC. In gencral, 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 the
% cans during their wash cycle, during one of their treatment cycles such as cleaning or
' conversion coating, during one of their water rinse cycles, or 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
0 solution. It has been found that the lubricém and surface conditioner is capable of de-
positing on the surface to provide it with the desired characteristics. The lubricant and
surface conditioner may be applied by spraying and interacts with the sutface through
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and Sur factant C eani ng Tap Water R nse

4 .A1521Dp M1 d Acid Postcl eani ng, Conver.5| on Coating, or Tap Water

R nse 5 Tap V\ater Ri nse 6

Deioni zed ("Dl ") Water Rinse ' I's currently possible to produce

D kA N i
surface conditioner film.
The amount of lubricant and surface conditioner to be applied to the cans -
should be sufficient to reduce the coefficient of static friction on the outside surface
s of the cans to a valuc of about 1.5 or lower, and preferably to a value of about 1 or
lower. Generally spcaking, such amount should be on the order of from about 3
mg/m? to about 60 mglm’ of lubrica’nt and surface conditioner on the outside surface
of the cans.
For a fuller appreciation of the invention, reference should be made to the fol-

v lowing examples, which are intended to be merely descriptive, illustrative, and not

limiting as 10 the scope of the invention. '
Examples Group I
Uncleaned aluminum cans from an industrial can manufacturer are washed
clean in examples Type A with alkaline cleancr available from Parker+Amchem Divi-
s  sion, 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 composition comprising one of the
foll'owing-(i) about a 1 % by weight aqueous solution in deionized water of active
. 2 organic material (1) as specified in Table 2 below; (ii) about 1 % of the active organic
' (I} in dcionized water plus abowt 2 gm/1 (0.2 %) of the inorganic constitucnt (ID) as
specified in Table 2; (iii) about 1% active organic (I) in dcionized water plus about
0.5 % of surfactant (IL) as specified in Table 2; (iv) about 1 % active organic (),

about 0.2% inorganic (II), and about 0.5% surfactant (ITT) as specified in Table 2.

25 Among the composiiions of the aqueous lubrication and sbrface conditioning
treatment in this group, the ones containing inorganic constituent (1I) from Table 2 are
applied in Stage 4 as defined above, while thosc not containing this ingredient are ap-
plicd immediately before final drying.

In addition, the cans after drying are evaluated for their coefficient of static
a0 friction using a custom built slip time tester. This apparatus consisted of three timing
stations attached to a motor driven inclinable ramp. Two cans are placed horizontally

in each station and a third placed on top of them in the oppositc direction. This
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Preferred

treatnments for use in Stage 6 arc described in U. S. Patents 4,944.889 and

4.859, 351.
Par ker +Am!

b

Di vi si on of Henkel

“abbrevi ated as "P+A") under the name ME-40[err].
manuf act urers have been found to be reluctant to use chem - cals such as

;,ME-40[err] in Stage 6.

presence

I n sone cases,

some of themare comercially available fromthe
Cor- poration (hereinafter often

However, many

tTABLEC2 uct ance is due to the
d e ——————

L e ———— e

Active Organic (I) Inorganic | Surfactant (IT1)} | pH

(I
Trade Chemical '
Name Description
Ermery 657 | Caprylic acid | Al(SO,), | IGEPAL CO-887 |22
Emery 659 | Capric acid H,ZiF, TRITON X-101 2.2
Emery 651 | Lauric acid FeF, NEODOL 25-5-3 |23
Emery 655 | Myristic acid SnCl, TERGITOL 123
TMN-6
Emersol Paimitic acid Ce(NO,), { TRITON DF-16 2.6
143 91% - '
Emersol Stearic acid | H,TiF, TRYCOL 6720 2.6
153 NF 92%
Emerso! Isostearic acid | H,HfF, ANTAROX LF- 2.6
871 330 |
Emersol Oleic acid 75% | (NH),ZsF¢ | TRITON H-55 2.6
6313 NF
Empol Dimer acid- Fe,(SO,); | TRITON H-66 2.6
1 1014 95% :
Emery Azelaic acid AI(NQ,), | TRITON QS-44 2.6
1110
Ethox MI5 } Ethoxylaied iso- | TiCl, TRYCOL 6720
stearic acid

Emulphor | Polyoxyethylat- | Cel, SURFONIC LF-
VN 430 ed oleic acid 17
Ethox Polyoxyethylat- | FeF, LOMAR D
MOS ed oleic acid
Monamide | Lauric alkanol- | FeCl, DOWFAX 2Al
150 LW amide
Monamide | Myristic alka- FeBr, DYASULF 9268- -
150 MW nolamide A
Monamide | Isostearic alka- | H,ZrF, DYASULF C-70
150 IS nolamide

... Table 2 continued on next page ...
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can becone inadequately effective as a result of adsorption of

| ubricant

~and surface conditioner formng additives such as those in ME-40[err]; in
ot her cas@slS2D s due to a reluctance to nake the engineering changes

necessary to run ME-40.

- add any | ubri cant and surface condl- tloner
rinsing but st§T 1 - —— ‘

such additionsj}
above have beef
5, 064, 500. So
under the nane
coefficient of;
4 or Stage 6 c§
level, if the
conpl eti on

For those manufacturers that prefer
to the fi naI .

nat i \A%C(i\reeargmh ﬂ)f or

oped and are descri bedli

Rt er ijal scﬁlélgl&'omr

oL 590,

mat eri al

not to
st age of

fa é‘!eﬂFaor di W EGEPAE, @ﬁ@"af
718 . amide
Gafac BH | Aliphatic phos- | Fe(NO,), POLYTERGENT
650 phate ester, acid SLF-18
form
Ethox Aromatic phos- | (NH,),ZrF, | PLURONIC L-61
PP16 phate ester
Gafac BL | Aliphatic phos- | TaF, TETRONIC 701
750 phate cster, acid
- form .
Gafac Aromatic phos- | NbF, PLURONIC 31R1
PESI0 phate ester, acid
form
Ethfac - | Aliphatic phos- | H,ZsF, PLURONIC
142w phate ester 150R1
Gafac RA | Aliphatic phos- | (NH,),Mo | APG 300
600 phate ester, acid | O,
form -
Armeen Z | N-Coco-B- H,TiF, TRITON CF-21
aminobutyric
acid
Hamposyl | Laurcyl sarcos- | VF, TRITON DF-18 5.0
L ’ il'le . (]
Hamposyl | Cocoyl sarcos- | FeF, {1 TRITON GR-TM | 4.0
C ine
Hamposyl | Oleoyl sarcos- | SnCl, TRITON H-55 ‘3.0
O ine
Hamposyl _Stearyl sarcos- A!z(SO‘), TRITON X-100 2.0 n
ine .
Acusol Polyacrylic H,ZrF, TRITON X-120 4.0
410N acid, sodium
salt,

.. Table 2 continued on next page ...
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the cans in

~is stalled for. even a few m nutes,
| acti cal
the loss of nmobility,

nobi ity enhanci ng surfact ants into can vvashl ng. orrrul ations.

practi cef

A 151D

ingly, it is
-mobi lity of
that are supelm-t

terns,

t he hi gher

an event that

thereby defeating the purpose

of

33?@%'9{@{!
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the dryi ng oven occurs whenever a high speed production |ine
is by no means rare in

-COF. neasurenents correlate with

i ntroduci ng

Accord- -

respect to stgbiglet | ofpigduR be
ni ni mum ext ent Qr g
THE | NVENTI ON CXhor | :
ot herw se i ndijcgt ed, . resy nt if t ed| S or
reaction condltlﬁons iLggmhn%rﬁ}ai nﬁigrt.[}lst%mbe ungerégom Tﬁc{%’?l ed i re@é I
i nst ances by jhe TEH ahatt " iﬁ!ilcﬁ' %tgr_L hi L he hroadest :
| A Avanel S | Sodium alkyl- | VOSO, | TRYCOL 5887 | 5.0 |
& 70 cther sulfonalc
| B Igepon Sodium N-co- | VF; TRYCOL 5964 | 4.0
[ TC-42 conut and N- : l
‘$ methyl taurate |
A Igcpon Sodivm N- VF, IGEPAL CO-887 | 3.0
’ TK-32 methyl-N-tall
; oil acid taurate
j B Neodol 25- | Sulfonated line- (NH,),WQ, | IGEPAL CO-630 | 3.0
1 3A ar aicohol, am-
| monium salt
! A Aromox Bis(2-hydroxy- | (NH,),ZrFs | NEODOL 25-3 3.0
l 12 ethyl) cocamine
i oxide
! B Aromox . | Dimethylcoc- FeF, NEODOL 25-35 3.0
'[ DMC amine oxidc
| A Ethoquad Oleyl | Fe,(SO,), NEODOL 25-9 20
0/25 {POE(15)]
ammonium
_ chloride
y B Ethoquad Cocomethyl Al(SO,), NEODOL 91-25 30
! /12 {POE(2)] .
g - ammonium
“ chloride
|l A Ethoquad | Octadecyl Sn(SQ,) TRITON Q5-15 30
’ 18/s [POE(15))
' ammonium
chloride

.. Table 2 continued on next page ...

.

This Sheet Has Been Reilaced




SENT BY :HENKEL, (CORR PLY M1t i HA- 16598 ct Re4iPYi ¢ HENKELHCORE BhY WG | i i (206 AZAL64:# 5/11
however, is gener- ally preferred. Al so, unless there is an explicit
st at ementA tig24he contrary, the description bel ow of groups of chenical
matérials as suitable or preferred for a particular ingredient ac-

. .Active Organic (1) Inorganic -

(i1)

Surfactant (III)

Trade . Chemical
Ducr!pﬂon

TRITON DF-12

Tallowalkyl-
methyl-bis-(2-
hydroxy-2-
mcthylethyl)
ammonium
methyl sulfate

Ce,(SO,),

| A | Etfac 136 | Phosphate ester | H,zeF, | IGEPAL C0-887 | 2.3 |
| B

Ethox Phosphate ester | H,ZrFg IGEPAL CO-887 | 2.7
2684

Trylox Ethoxylated H,ZrF IGEPAL CO-887 | 2.3 |
5922 hydrogenated
castor oil

Trylox " | H,TiF, IGEPAL CO-887 | 2.7 |
5921 - -

Trylox

H,Z1F¢ TRITON H-66 2.7

proceduce insures that the burr on the cut edge of the cans does not interfere with the

motion of the cans. The test begins as the ramp is raised toward the vertical. The

clapsed time from the start of the rainps movement to the time when the third can

slides is rccorded as the “"Slip Time." This time is then converted into a (Static)
5 Coefficient of Friction ("COF") according to the equation:

COF = Tangent of [4.84 + (2.79-1)]

where t is the time Slip Time in seconds. Fifteen slip times were collected, converted

to COF's and then averaged to give the COF result discussed here. In some cases the

tested cans were subjected to an additional bake out at 210° C for S minutes and the
10 COF redetenmined; this result is denoted hereinafter as "COF-2".

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

Ex ! mparison Examplcs Group II

In this group, various candidate materials for forming a lubricant and su_xface' '

i Thls Sheet Has Been Relplaced
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I ndi vidual group nenbers are equally as suitable or preferred as the

i ndi vi duz\l lq?r@ers of the group used alone. Furthernore, the specification
of c¢chem cal erials in ionic formshould be understood as inplying the
presence of sone counterions as necessary for electrical neutrality of the:

neral, such counterions should first be select- ed

total conposition,.lh ge

to the extent ‘B\S‘B&QS’FE Fotesicd @t loper copgentralignssthan dn Growpil.as part of the.
i nvention; anyghepal ( I . |

freely, excep?‘lfloraﬂg&g?glr‘%égwg}neg' E@}ﬂf‘gﬁﬁ@@ge%qar esfs ¥?‘E§%‘F§Fﬁ?§?&ﬁgd

obj ects of theudify @ionfied wawrawith @fcohtsctvitycloss dian 5 psicmens; nurdessosterwise
with this invention, it has been found that the coefficient of fric- tion

of a surface tnelad.call gshensolutions wera prepared wuap saterc Prawn asdwall ironedsalumi-
t._and surface conditioner

cast ) Sa 20 DAl DAl SobB P HRbEARE S cordl Lo
al koxyl ated or non- Mdp¥ursivert €§ed 8h 2 pilot scale beltwasher, a single track seven stage
| | conveyor belt type washer (hercinafter denoted "BW™) at its highest speed of 6.2 feet
per minute ("fpm"). Altematively, a carousel type can washer (hercinaficr "CCW™)
that processes 14 cans in a sequence of batch steps under microprocessor control was
w  employed. Both types of washer were capable of simulaﬁng the sequences, dwell and
blow off characteristics of full scale production washers.

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

] Can mobility was tested as in Group L

Foam hcights were determined by placing SO milliliters (hercinafter "mL") of
the process solution in a 100 mL stoppered gradvated cylinder and shaking vigorously
for 10 seconds. The total volume of fluid, liquid plus foam, was determined immedi-
ately and after 5 minutes of sténding. These "foam heights” wili be referred to herein-

20 after as "IFH" (initial foam height) and "PFH" (persistent foam height) respectively.

The water break characteristics of cans treated with candidate final rinse mobil-
ity enhancers ("FRME's) were evaluated By visually rating the amount of waterbreak
on cach 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 completely wa-

2 terbreak free surface, zero to a completely waterbroken surface and intermediate val-
ues to watcrbreaks in between. Four cans are evaluated in this way and the scores tot-
aled to give a number between 32 and 0, the waterbreak free (WBF) result.

112 Effect of Cleaner Bath Fluoride Activity On COF and Reflectivity. The CCW
and subsequent drying oven were used as follows:

=) Stage 1 tap water, 54.4° C, 30 sec. '
Stage 2 RIDOLINE® 124C, 15 mL Free Acid, 3.4 g total of

surfactlant, Fluoride Activity 10 t0 -20 mV in 10 mV in-
crements, 60° C, 60 sec,

This Sheet Has Been Replaced
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non-al koxyl ated am ne salts of a fatty acid including nono-, di-, tri-, and

" pol y- aci gsgs2apkoxyl at ed and non- al koxyl ated amino fatty acids; al koxyl at ed

and* non-al koxyl ated fatty am ne N-ox- ides, alkoxylated and non-al koxyl ated

guat ernary ammonium salts, al kyl esters of 2- substi tut ed al koxyl ated fatty

al kyl oxy acetic aci riefly de after as "oxa- acid esters")
as described nore tsq%y-pln PCT Ap tggtc;]eﬁa

101411 filed February 23,
1993, and wat er - sol: el al koxyl at Qg ’9% I t he | ubricant
and . surface condiX4&ndr is not 8H F@C?PP{:S“("I‘?E" r@ﬁ Eﬁoof% 38 1 ast
aqueous conpositiorSageh  which- t'Wé“Mface I s contacted before the | ast
dryi ng ofs t he surf&enbefore aut orfamiautes doHP&% ng, the conposition
including the organic materials should also include a netallic el enent
sel ected from the gf&umusgaéhatvt@gnatdwmgv 2'aBovk i$ definddand €dri ¢otiveniently

alum num iron, tin, vanadium tantalum niobium nolybdenum tun ten and

haf ni um i n methe! measuced by nieans of afluaride sénsitivelelectroderas deseribed ins bk f
part of the

3,431,182 and commercially available from Orion Instruments. "Fluoride activity” as

10 this term is uscd herein was measured relative to a 120E Activity Standard Solution
commercially available from the Parker+Amchem ("P+A") Division of Henke] Corpor-
ation by a procedure described in detail in P+A Technical Process Bulletin No. 968.
The Orion Fluoride Ion Electrode and the reference clectrode provided with the Orion
instrument are both immersed in the noted Standard Solution and the millivolt meter

15 reading is adjusted to 0 with a Standard Knob on the instrument, after waiting if nec-
essary for any drift in readings. The electrodes are then rinsed with deionized or dis-
tilled water, dried, and immersed in the sample to be measured, which should be
brought to the same lemperatusc as the noted Standard Solution had when it was uscd
to set the meter reading to 0. The reading of the electrodes immersed in the sample

20 is taken directly from the millivolt (hereinafter often abbreviated "mv" or "mV") meter
on the instrument. With this instrument, lower positive mv readings indicate higher
fluoride activity, and negative mv readings indicate sull higher fluoride activity than
any positive readings, with ncgativc readings of high absolute valuc indicating high
fluoride activity.

25 Effectiveness of soil removal was measured hy use of the "brightness tester.”
This device consisted of a power stabilized high intensity lamp and a fiber optic bun-
dle conveying the light to the can surface. The light reflected from the can impinged
on a photocell whose current output was amplified and converted to a digital readout
by an International Microtronics Inc. Model 350 amplifier; the number displayed was

20 recorded as the brighwness of the surface. The instrument is calibrated with a back
silvered plane mirror to a measured reflectivity of 440. Once calibrated, the reflectivi-
ties of fourteen cans were méasured and averaged. With this device it was possible

to measure the overall interior reflectivity and exterior dome reflectivity. Results are
shown in Figures 1(a) - 1(d). "
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nmetallic : -6- Description of
Pr ef erregT Py ment s Preferred al koxyl ated, especially ethoxyl at ed,

i

castor o triglycerides that are
(1.3 Screening of Diverse Materials For FRME Activiry. The CCW was operated ac-
cording to the following scheme, in which the extended Stage 3 rinse lime simulated

a production scquence wticrcin the normal Stage 3, 4, and S applications werc used

as rinses:

s Stage 1 sulfuric acid, pH 2.0. 30 scc., 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 3, 30 sec., 29.4° C temperature

10 Stage S 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. Nitroguanidinc was insoluble and
" ‘was fiot investigated further. Results are shown in Table 3. Amine oxides with
hydroxyethyl groups bonded to the amine oxide nitrogen, such as Aromox™ C/12 and
T/12, and oxa-acid esters such as those identiﬁcd in the table as OAE 1 - 4, are pre-
ferred lubricants and surface conditioners, as arc the ethoxylated castor oil derivatives
considered in more detail below.
20 11.4 Ethoxylated Castor Oil FRME's. Thc CCW was charged and operated as de-
scribed io § .3 with the exceptions that the Stage 3 deionized water rinse was applied
for 130 sec and the first oven treatment was performed at 206° C rather than 150° C..
The Stage 4 compositions were as shown in Table 4. The experiment using Trylox™
5921 included 0.2 g/L of Igepal™ CO-887 in an unsuccessful attempt 10 clarify the
2% solution; a slight cloudiness persisted cven in the presence of the cosurfactant
I1.5 The Effect of Ethylene Oxide Content On The Properties of Isostearyl FRME's
And Binary Mixtures With Other Surfactaris. The CCW was charged and operated
as descﬁl;gd in § IL3 with the Stage 4 variations shown in Table 5. The results indi-
cale tliat only very slight defoaming at best was achievable with these defoamers.
2 However, lower amounts of ethoxylation of the prinm)?' ethoxylated isostearic 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™ LF-1 with Ethox™ MI-9 produce somewhat more foam
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5904, Tryl o?fe‘r‘rj*%@ﬁle—ex—SQO? Trylox[err] 5909, Trylox 5918, and
preferred hydg, stor oil derivatives include commercial materials
These materi al ﬁ Ij arly useful as additives to final stage rinses,
because’ they | ubricant and surface conditioner filmon the

.such" as Tryl oxy $% 5922, all available from Henkel Cor por ati on.
treated sprface that resists ri;se of the COF with heating beyond the

m ni mum ngcessary to dry the surface. Anot her preferred group of
organic terlals conprise water-sol ubl e al koxyl - ated preferably
et hoxyl at gjopoxymte@.mre.mwﬁ,ew Qe rAlGd 2R By QRO EALGH JTRE eri al s,
nost pref rab et hoXy I &t & afd "hor & dRyt 2t Gr“ga'hf’(f“ﬁ?at"e“i"al"é"’sel ected
fromam ng Els of . fatty aci dg el e dNos v ¢ie mt-rg gagcg@w aci ds,
am no fat fatty anmi‘né R oXides, and quaternary sa? and wat er
sol ubl e ol C L. Prel @R BiR a3, S HR R SIS St
amoni um qua rnary ammoni um _
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and Tomah nd Tomah[err] AO 728 avai Babl e from Exxon Chem cal

~Co Preferred quaternary salts include qu ternary nmoni um

der| vatives of fatty am nes containing at |east offe substitjuent contai ning

from12 to 20 carbon atons and zero to 50 nol es oét et hyl enqd oxi de and/ or

zer.o toEES DI &3, Qf P QPN §RER IR WREIE the cougter ion donsists of
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Et hoquad[err] T/ 13 Acetate tri s(2 hydroxyet hyl)tal | owal kyl amoni um
acetate, D)P‘isz'th SQ'thlNetMIas Bken Nﬁ

-pent anet hyl - N-t al | ow

enat- ed tall owal kyl )gHﬂ mmmll
Propoquad[err] T/ 12
~t al | owal kyl net hyl - bi s- ( 2- hydr oxy- 2- et hyl et hyl ) ammoni unmet hyl sul fate, all
avai | - abI-e-f-n-e-m-Na.e-th-c-aLs-J-nc—-anaqmﬁ.[..ay] ISR RSN ﬂaLa.m.d.n.p.LopyI

PG di ammoni um  chl oride phosphate, avapdpgblge from Mona Industries Inc.

Chenguat [ err] f r]
e R "%&‘é&%ﬁ%‘@%ﬁ?@%&% s
tetraet hyl ammoni um rﬁ% A Lf earate or
_ isosteatate. Preferred water-sol uble polyners i ncI ude

honmopol ymer s antrofust erongVﬁérs —eﬁth—h-y-l ene—ea&ﬁ’——p-# e B&Me.
butyl ene oxi de ~NA%&w j c Mandm,s dergiiyat i $iSa  SID

I chl oride, Propoquad[ err] 2HT/ 11di (hydr og
thyI et hyl ) met hyl ammoni uncthl ori de,

None 0 1.231 149 - . - -
Trylox™ 5922 1.6 - 479 072 S03 . 085 69 65
Trylox™ 5922 04 974 A6l 1.085 51 60 s6
10 Trylox™ 5922 0.8 1.007 117 L13t. 132 70 60
Trylox™ 5921 1.6 11 .108 548 093 74 68
Trylox™ 5921 04 1072 J4d T 1034 201 63 59
Trylox™ 5921 0.8 883 14 958 1s2 62 54
. Trylox™ 5925 32 914 140 1.139 157 67 62
15 Trylox™ 5925 64 1.020 149 1.231 122 4 67
Trylox™ 5925 9.6 965 180 1007 122 73 63
Ethox™ Ml-14 1.6 621 .18 1058 144 75 70 -
0
than compositions with an equal total amount of Ethox™ MI-9 alone, but also give
further reductions in the COF. The interactions are evidently complex and difficulkt
to predict.
IL6 Final Rinse Mobility Enhancers and Rinse Aids. The BW was operated as
2 follows: '
‘Stage 1 sulfuric acid, pH 2.0, 54.4° C
Stage 2 RIDOLINE 124C, 15 mL Free Acid, 3.4 g/L of total surfaciant,
Fluoride Activity -10 mV, 60° C
Stage 3 tap water
= Stage 4 not vuscd
Stage § deionized water
Stage 6 as noted in Table 6, 0.2 g/L total active additive

The line speed of this washer was controlled by a rheostat with the following approxi-
mate relationship between percentage of output and line speed in feet per minute:

22



mal eic acid and its derivatives, vinyl phenol and its derivatives

SENT 1BY|: ENKED HGORE PLY RECi 1 &- 15c86pi 8545PNCH HENKEECORBVBLY BTG 200, %39%&2&3&%?*&/13
600," Car bowax[err] 900, Carbo- waxferr] 1450, Carbowax[err] 3350,

Cars-bowax[e:l{’] 2 0, and Conpound 20I\/l aII avai l abl e from Uni on Car bi de
“Corp.: Plu r‘ﬁ r r | ThiGSheet PlasBeomR L81, Pluronic[err] 31R1, Pluron-
ic 25R2, Tetronic 304\1 ﬂm n Tetronlc 908, Tetronic 90R4, and

Table §

.Tetronic 150R1, all a ASF Wandotte Corp.; Acusol 410N sodi um
EFFECT OF VARIATION OF DEGREE OF ETHOXYLATION IN PRIMARY LUBRICANT
AND SURFACE CONDITIONER (ETHOXYLATED ISOSTEARIC ACID) AND OF
VARIATION OF COSURFACTANT ADDED AS ATTEMPTED DEFOAMER

“

COF Ethoxylated Defoames IFH PFH
Men  SID L ¥ofEO  gisL Name
10 per
Molecule

1.139 .170 0 - 0 - - -
1.159 .181 0 - 0 - - -
15 1.069 »16S 0 - 0 - - -
1.190 .158 0 - (0] - - -
1.142 -174 (Average of result with above five can lots)
20 .587 .170 o - 1.60 Pluronic™ 31R1 77 50
-817 .158% 0 - 1.60 Triton™ DF-16 79 55
.659 .175 [+] - 1.680 Trycol™ LF-1 S0 sO
<499 .099 1.80 9 (4] - 13 55
s <478 072 1.20 9 .40 Pluronic™ 331R1 61l 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™ 31R1l 65 63
.576 «172 .80 9 .80 '.l‘r:.ton DF-16 72 69
a0 .46% .103 .80 9 .80 ‘r:yeol L¥-1 €5 63
«496 «122 .40 S 1.20 Pluronic™ 31Rl- 67 64
.628 176 - .40 9 1.20 Triton™ DF-16 - 78 76
.656 «194 +40 9 1.20 Ttycol“‘ LrP-1 73 66
35 <457 .074 1.60 10.5 0 - €0 60
.468 <121 1.20. 10.8 .40 Plurconic™ 31R1 60 59
.531 .108 1.20 10.8 .40 Triton™ DF-16 67 (1)
566 .186 1.20 10.S .40 Trycol™ LF-1 65 65
.583 .114 -80 - 10,8 .80 Pluronic™ 31R1 58 57
40 .564 .142 .80 10.5 .80 Triton™ DF-16 72 72
<550 «.114 .80 10.8 .80 Trycol™ LF-1 69 65
.539  .111 .40 10.5 1.20 Pluronic™ 31R1 55 53
. 685 208 .40 10.5 1.20 Triton™ DF-16 75 70
45
<444 .104 1.60 14 0 - _ 76 5
.534 .093 1,20 14 .40 Pluronic™ 31R1 74 1
«456 121 1.20 14 .40 Triton™ DP-16 80 75
50 .516 .148 1.20 14 .40 Tryco].“‘ LF-1 - 81 80
.505 .106 .80 14 . .80 Pluronic™ 31Rr1 82 79
.532 .128 .80 14 .80 Triton™ DF~16 85 84
.456 .Q78 .80 14 .80. T:ycol"' LF=-1 ] 86 83
.681 .178 .40 14 1.20 Pluronic™ 31Rr1 82 79
5 .61 .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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-8- sglt of polyacrylic acid. Acusol[err] 445 polyacrylic acid, Acusol[err]
460ND sodi ygnisalip ofThisBheetiHas Besn 8¢nddced i N copol yner, and Acusol [err] 479N
~sodi um salt of acryli [ acid copolyner, all available from Rohm
& Haas Company; and nc adducts of pol yvinyl phenol and

N- net hyl et hanol ani ne adduct s of pol yvi nyl phenol . Addi ti onal

i nprovenents can a &B ved, rticularl | ubricant and surface
condi tion treat maﬁ‘rb %ppl i eg rgf ore 8°"1dr nal ¢ tf(éﬁ'c of the treated :
surface with an aqueous corrp i tion, by usi ng a®4i nor ganic materi al
selected fromnetallic or ioMlc zirconium titah8ufm cerium alum num

di t gl i st f ni mor tin
60 uanadtifer S8Q'ch 1 Han catH Wile FBLPHR Colha hURERGRor B HSHE Slind L
the aboye- demaps.baMlc GansWeee SRERI o1 & light FéUgE aiﬁthiﬁhhﬁbﬂhﬁﬂ?ﬁﬂ%ﬂ%? 3ﬁ
coefficient of static friction that is not nore than 1. eferab not

mor e with the tlongs laking care to lose as litle water as possible dunng 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 minutes
1 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 6.

 Table6 -
_ VARIATION OF WATER DRAINAGE WITH LINE SPEED AND ADDITIVE
' s TO FINAL RINSE
Lubricam and/or Watecr - Line _Water Retention_ . COF __ COF-2
Drainage Promoting Additive Speed - Mean SO Mean s Mean)
Seaing T T
20 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 - - -
3 None 40 23.3¢ - - - -
Ethox™ KI~-14 40 19.11 - - - -
Neodol™ 91-2.5 70. 15.65 «37 1.356 .211 -
Pluronic™ L-81 70 17.44 .14 "1.124 - -
Pluronic™ L-61 70 17.71 .09 1.206 - -
30 Ne:dol"" 91~6 70 20.83 27 1.201 .175 -
Ethox™ MI-14/ ' '
f‘luronic“ 1}.—81 (1:1) 70 21.02 .53 .728 - .970
Ethox™ XI-14
Pluronic™ L-61 (1¢1) 70 21.83 .32 .725 - .832
35 Ethal‘“ OA-23 70 21.64 .72 - -.919 - 1.141
Ethox™ MI-14 70 21.68 .18 - - -
Ethox™ MI~14 70 21.869 - - - -
Ethox™ MI-10.5 : 70 21.93 .38 .550 - .727
_ ge:dol“‘ 91;2/ 70 22.55 .30 1.009 .204 -
40 - BEthox™ MI~
Trylox“‘ $922 (1:1) 70 24.07 1.00 .ss1 - .707
Trylox™ 5925 70 24.62 .92 1.090 - -
Trylox™ §922 70 25.21 .97 .581 - . 680
‘.l'rylox"' 5921 70 25.88 26 .546 - . 645
45 Ethox™ MI-14 . : 100 26.60 - - - -
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more thHan 0.80, and is |less than the coefficient wthout such film thereby
inproving can 182!/ ity in high speed conveying w thout interfering with
Subsequent | acquering, other pai nting, printing, or other simlar
decorating of the containers. The techni que of incorporating such
I norganl c materials is described, in partic- wular detail wth reference to

Zi rconi um cont ai ni rials Pat e 30, 323 Vo9, 91
2nd 51084, 500 of | NSYBRBRTAENS wekd ot andi e Bl AL prigucifiz Bl gt wig
the extent nohe icfHoRYRicd RBSeAMC Abidd Malard ey drfceiivg mmvzalﬁg PuBlicadl &nd'S6rebY
in-. corporated heréin by reference. The substitution of her netallic

mat eri al s f orfach cemditionerdfiitmse xiiowever] theisurfactants that msexmtenaly geodiat pioa
embod ment _ofMPHAS pgselrainaes aianpiLearer rap ettorycd isotealiadod Biitna.
aterial decSOro e e ofS By i Bipro APl RalP MRS Hig Rldining
surface havi nge ability to achieve COF values that are adcquate in many applications.
xampl mparison Examples 1
The combination of ethoxylated castor oil derivatives and fluozirconic acid
~shown in Table 3 above has heen found to have an unexpected additional advantage,
w  which is illustrated further in this group. |
Some beverages packaged in aluminum cans arc pasteurized, and unless the
temperature and the composition(s) of the aqueous solution(s) with which cans are
contacted during pastcurization are very. carefully controlled, staining of the dome of
thc can often occurs during pasteurization. An FRME combining ﬂuozxrcomc acid
15 .and hydrogenated castor oil derivatives in proper conccmrauans has been found o
provide both protection against dome staining during pasteurization and adequate
lowéring of the COF for most purposes.

- "The can washing setup for this group of cxamples was:

Stage 1 . sulfuric acid, pH 2.0, 30 scc., 54.4° C
= Stage 2 RIDOLINE® 124C, 1S 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
s Stage 5 " not used
Stage 6 not used
In addition to the ingredients listed in Table 7, the solutions were all adjusted
1o pH 4.5 by addition of aqucous ammonia or nitric acid as required. |
Domc staining was cvaluated by first removing the domes from the trcalcd
20 cans with a can opener. The domes were then placed in a water bath containing 0.2

g/L of borax at 65.6° C for 30 minutes, then rinsed in deionized water and dried in
an oven. Staining resistance was cvaluated visually by comparison with known satis-
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enpl oys a m xture of one or nore surfactants, preferably al koxyl ated and

nost » pr ef e(r{ea % t hoxyl at ed, al ong with such non-ethoxyl ated organic
r_raterl al 5} ct the cleaned can surface prior to final drying and

conveyi ng. Preferred surfactants include ethoxyl ated and non- et hoxyl at ed

sul fated or sulfonated fatty al cohols, such as | auryl and coco al cohols.
-~.Suitable are a w de class of anionic, non-ionic, catio

'sur f act ant s. factosy Ryd upmy@nmsm&rds uR¢SuHS “@[*BPW}‘ 1o T eFi%] %ﬂ 657 r‘]‘"%t °e°r“|' ¢
D00 St o ar s oSt fen Bk 361 e BTy Pisfpe iy W ek QDOUR'CIOF ind d6me "¢

staining resistance during pasteurization.

s Tabdble 7

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

10 Grams of . Grams of COF : Pasteurization

H,ZsF/Liter Trylox™ Protection Rating
S921/Liter

0 0 1.16 Fail
0 02 - 057 Fail
0.14 02 0.52 Fail

s 0.29 o 02 0.61 .~ Marginal
0.58 02 0.63 Pass
1.16 0.2 0.70 Pass

Examples and Comparison Examples Group IV

20 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
lin cans: () 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 élhoxylated fauty acids

2 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 cthylene and
propylene oxides, wuh poly(propylene oxide) block caps on the ends of the polymers.

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 sequence.

2 Water retention and COF values were measured as generally described above. Results
are shown in Table 8.
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SENT Bﬁﬂ"E@KﬂnCWnﬂ-Fégpon ‘afdbs ?%x%ﬂ?%d W ﬁ%lPé)“(‘:'tMyTF phenol sm%oc?nts?llr??n% 813
from2*. 5 to 100 noles of ethylene oxide, preferably a nonyl phenol condensed

W t hafrom 65ts24® nol es of ethyl ene oxi de such as I gepal CO 887 avail able
.f.rom Rhone- Poul enc; al- kyl/aryl polyethers, for exanple, Triton DF-16; and
phosphate esters of which Tri- ton H66 and Triton QS-44 are exanples, all

of the Triton products being avail- able from Union Carbide Co., and Ethox
2684 and Ethfac[err] 136, both available from Ethox Chenicals | nc., are
Tepresentative exanpl es; pol yethoxyl ated and/ or pol ypropox- yl at ed

derivatives of |inear and branched aI cohol s and derivatives thereof, as for

ex- anple TryCorST20(rETRE™COT D, |, SUTTOMC LF- L7 (1exaco) ana
Ant arox[err] LF- Table 8: RESULTS WITH TIN-PLATED STEEL D&I CANS

Additive to Final Rinse Mean COF Value Pcrcent Water Relention
s . None 1.04 100 % (Defined)
Ethox™ 0.70 83.6
Pluronic™/Plurafac™ 0.81 713
Tergitol™ 0.82 78.6

This Sheet Has Been RTlaced : 27
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al cohots, for exanple. Neodol[err] 25-3S (Shell Chemc . sul f onat e

aryl derivapi yezapfor ex- anple, Dyasul[eri] 9268-A, Dyasulf[ﬂ'llllllﬂl[{“lj“lll””“l
Lomar D (all available from Henkel Corp.) and Dowfax 2Al1 (avai

Bow Chemical Co.); and ethyl ene oxide and propyl ene oxi de copolyners, for
example, Pluronic L-61, Pluronic 81, Pluron- ic 31Rl, Tectronic 701,

‘Tetronic 90 a%ﬁﬁget ronic[err] 150RI, all avail able from BASF Cor p.

Furt her, the ant and surface conditioner n accordance with this

I nvention may coggrl se a phosphate acid ester or preferably an ethoxyl ated

al kyl al coholl- (ReRess eamprisingabe isteps obgprning @mc&aisaamﬂwhmeuwné‘

Wyne- N3, a3 A@E\ciﬁéﬁlwﬂﬁﬁacﬁm@éf%ﬁ Hhyand Sfseilenly ERRbAng e

Inc., G eenvidldahed 2hd dhitd ef6R abtondalie c@ﬁ@?ﬂig%quifnhﬁﬁpfi% Rlcﬁﬁérﬁﬁrﬁe!@ﬂ%s lac-
corrprl se al kyl and aryl phosphate esters W th and with

quered or decorated by printing or both, characterized by contacung at least onc exter-

ior surface of said metal can, prior to the last drying of said exterior surface before
automatic conveying, with a lubricant and surface conditioner forming composition, )
thercby forming a film on the can surface to provide the surface of the can afler dry-
ing with a coefficient of static friction that is not more than 1.5, preferably not more

10 than 1.2, more preferably not more than 1.0, still more preferably not morc than 0.80,
and that is less than would be obtained on a can surface of the same type without such
film coating, said ‘lubricant and- surface conditioner forming composition being an
aqucous solution comprising water-soluble organic material selected from the group
consisting of alkoxylated or non-alkoxylated castor oil trig-lyéeri'des. hydrogenated

15 castor oil derivatives, alkoxylated and non-alkoxylated amine salts of a fatty acid in-
cluding mono-. di-, tri-, and poly-acids; alkoxylated and non-alkoxylatcd amino fatty
acids, alkoxylated and non-alkoxylated fatty amine N-oxides, alkoxylated and non-
alkoxylaled quatemary ammonium salts, oxa-acid esters, and water-soluble alkoxylated
and non-atkoxylated polymers and mixtures thereof, and also comprising at least onc

2 of the elements selected from zirconium, titanium, cerium, aluminum, iron, tin,
vanadium, tantalum, niobium, molybdenum, tungsten, and hafnium in metallic or ionic
form and the film formed on the can surface contains at least part of said inorganic
material i in addition to said organic material.

2. A process according to claim 1, wherem said aqueous soluuon includes at Jeast

25 one material selected from the group consisting of alkoxylated amine saits of a fatty
acid including mono-, di-, tri-, and poly-acids; alkoxylated amino fatty acids, alkoxyl-
ated _fatty amine N-oxides, alkoxylated quatcmary ammonium salts, and water-soluble
alkoxylated polymers. -
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cans may be applied to the cans during their wash cycle, during one of .
their treat gepgasgycl es such as cleaning or conversion coating, '

of- their vva}tqgr rinse cycles, or during their final water ri nse“mumnnﬂ",””"
addition, the lubricant and surface conditioner nmay be applied to tcher canss =«
after their final water rinse cycle, i.e., prior to oven drying, or after

P TR O P BN A R oA A A A S S
Tt Wit h Cho. SRS FRAERAISCRERD T he §up cBRRNE O Aol e AR Sal o e
may be appl i adidiyiclugtrgymongndi-| trit cand poly-adids) ethvaylatod aninotfanty agids. ethoxyl-
ated fauy amine N-oxides, ethoxylated quatcrnary ammonium salts. and water-soluble
$ cthoxylated polymers.

4. A process according to claim 1 wherein said aqueous solution includes an
amine salt of a fauty acid.

5. A process according td claim 1 whercin said aqueous solution includes an
amino fauy acid.

¥ 6 . A process according to claim | wherein said aqueous solution includes a fatty
amine N-oxide.

7. A process according to claim | wherein said aqueous solution includes a quat-
crnary salt. -'

8. A process according to claim 1 wherein said aqucous solution includes a water -
15 soluble polymer.

9. A process according to claim 1 wherein said aqueous solution includes an al- -

koxylated or non-atkoxylated castor oil triglyceride or a hydrogenated castor oil deriv-
ative. '

10. A process according to claim 1 wherein said inorganic material includes zircon-
2 fum.

11. A process according 10 claim 1 wherein said inorganic material includes titan-
ium.

12. A process according to claim 1 wherein said aqueous solution also includes a
~ non-ionic, anionic, cationic, or amphoteric surfactant.
= 13. A process according to claim 12 wherein said surfactant is cthoxylated.

14. A process according to claim 12 wherein said surfactant is an anionic surfact-
ant.
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| ubricdnt and surface conditioner film The amount of |ubricant and
sur f ace congi

r to be applied to the cans should be suffi gj
reduee the coefticient of static friction on the outside surf iummmﬂ)m""lm“m
cans to a value of about 1.5 or lower, and preferably to a val de &6f about o =
Qr lower. GCenerally speaking, such amount should be on the order of from

about 3 ng/nferr] to about 60, of |ubrjcant and surface

/ .
condi tioner df-t heAdupgqsagcgmﬁggé&ﬁ{nrl]l wherein said lubricant and surface conditioner
is applied following can cleaning in a cleaning composition with a fluoride ion activity
at lcast as great as the activily indicated by a fluoride sensitive electrode reading of
- 10 mV.

$  16. A process according to any one of claims 1 - 15, wherein the can is an alumi-
num or tin plated steel can.

17. A process according to claim 16, wherein the lubricant and surface conditioner
is applied and the treated can is subjected (o at Jeast two contacts with aqueous com-

positions after such application of the lubricant and surface conditioner.

10 18. A process comprising the steps of cleaning an aluminum can with an aqueous

acidic or alkaline clcaning solution, drying the cleaned can, and subsequently convey-
ing the cleancd and dried can via automatic conveying equipment to a location where
it is lacquered or decoratcd by priating or' both, characterized by contacting at least
one exterior surface of said aluminum can, prior to the last drying of said exterior sur-
15 face before automatic conveying, with a lubricant and surface conditioner forming
composition and drying the can without subscquent rinsing, thereby forming a film on
the can surface to provide the surface of the can after drying with a coefficient of stat-
ic friction that is not more than 1.5, preferably not more than 1.2, more pteférably not
more than 1.0, still more preferably not more than 0.80, and is less than the COF that
2 would be obtained by an otherwise identical sequence of treatments except that the
lubricant and surface conditioncr forming composition is substituted with water only,
characterized in that the lubricant and surface conditioner forming composition is an
aqueous sol ution comprising at le:;st one of alkoxylated and non-alkoxylated castor oil
triglycerides and hydrogenated castor oil derivatives, fatty amine oxides having at lcast

] onc hydroxyethyl substituent on the amine oxide nitrogen atom, and oxa-acid esters.

19. A process according 1o claim 18, wherein the lubricant and surface conditioner

forming composition comprises ethoxylated, hydrogenated castor oil triglycerides.
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shoul d” be made to the fol- | owing exanpl es, which are intended to be nerely

desc__rl ptivea, 1s2ipistrative, and not limting as to the scope of the

i'nvention. ' _ Exanpl es G oup |

Uncl caned al umi num cans from an industrial can manufacturer are washed
.Llean in examples Type A with al kaline cleaner avail able from Parker+Anchem

Ridol i nel o] SBGHEORISEELH) M@%@ CORBLANVIREFOR 00 ' e
cleaner, Ridoline 125 CO fro 14 6 N

owi ng initial rinsing
and before final drying, the cleaned cans are treated with a |ubricant and

surface conditioner conposition conprABSTRAETe of the following (i) about
a 1 %by weight aqueous solution in deionized water of active organic

material (1) as spdebridadtaddsuifabe ConditticPRor férmed nidiallsurfaces; pinitilariabbv-ve

oroam e erage containcrs, reduces the coefﬁciém of static friction of said metal surfaces and
enables drying said meal surfaces at a lower temperature. The conditioner is formed
by contacting the metal surface with an aqueous composition that includes a water-sol-
uble organic material selected from a phosphate ester, alcohol, fatty acid including
mono-, di-, tﬁ'-. and polyacids; fatty acid derivatives such as salts, hydroxy acids,
amides, esters, ¢thers and derivatives thercof; and mixtures thercof. |

—_—
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consti,tuent (11) as

specified in Table 2; (iii) about 1% active organic
(1) isn deionized water plus about 0.5 %of surfactant (I111) as specified
in Table 2; (iv) about 1 %active organic (1). about 0.2%inorganic (1),
Aand about 0.5% surfactant (I11) as specified in Table 2. Anmong t he
.conpositions of the agueous Iuba caty t r eat nent
#in this grogh, the ones contai g inorganic constiguent (I1) fr
‘are appl i,en Stage 4 as def| hed above, while thoRe not contai
I ngredi ent ar¥y { Vi

% ap- plied imefiately before final
addi tion, the ¥

gnjand surface conditioning

X Y1 ng. I n
ans after dryinjegre evaluated for thgir- coefficiept of
static frictiqp using a custofbuilt slip tinme testgg. This app us
consisted of thNge timing stafioRs attached¥o nmotRr driven ingl 9b| e
ranp. Two cans aRe placed horigoni@lly in eghlstati@n and a thifd fgaced
on top of theminyhe oppositel}direction. ThiZ & ‘ " o
. : °ra == 10> O
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AQUEOUS LUBRICATION AND SURFACE CONDITION[NG 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 panu.ularly to the surfaces of cleaned aluminum and/or
tin plated cans: (i) reducing the coefficient of static friction of the m.ated surfaccs
after drying of such surfaces, without adversely affecting the adhesion of paints or lac-
quers applied thereto; (ii) promoting the drainage of water {rom weated surfaces,
without causing. “water-breaks”, i.c.. promoting drainage that resulis in a thin,

continuous film of watcr on the cans. instcad of distinct watcr droplcts scparatcd by

the relatively dry areas called “water-breaks™ between the water droplets; and (iii)

lowering the dryoff oven temperature required for drying said surfaccs after they have
been rinsed with walter.
Eiscussion of Related Art

The following discussion and the description of the invention will be set forth
primarily for aluminum cans, as these represcnt the largest volume area of application
of the invention. However, it is lo be understood that, with. the obviously necessary
madifications, both the discussion and the description of the invention apbly also 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 arc commonly used as containers for a wide variety of prod-
ucts. After their manufactuse, the alominum cahs are typically washed with acidic
cleaners 10 remove aluminum fines and other contaminants therefrom. Environmental
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 or acid cleaning to remove such fines and contaminants. However,
such cleaning Qf aluminum cans generally results in differential ratcs of metal surface

ctch on the outside versus on the inside of the cans. For cxample, optimum conditions

(I
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Capric acid Herr]Zr[err]

Aluminum cans that lack a low coefficient of static friction (hereinafter ofien

abbreviated as “COF*) on the outside surfacc usually do not movc 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 opcfating_ the plant and cosuly
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
surface of the cans. 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 addition

- to the misloaded can that direcily causes such a printer trip, three to four cans befare

and after the misloaded one are gencrally lost as a conscquence of the mechanics of
the printer and conveyor systems. Jams and printer trips have become increasingly
troublesome. problems as line speed have increased during recent years to 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 mobility.

An important considcration in modifying the surface properties of cans is the
concem 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 surfacc. In such a case, the adhesion of the paints and
lacquers is of major concem. It is therefore an object of this invention to improve
mobility without adversely affecting adhesion of paints, decorating inks. lacquers, or
the like. - |

In addition, the current trend in the can manufacturing industry is directed
toward using thinaer 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

- This Sheet Has Been Replaced
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ink smcars and a higher rate of caa rejects.

One means of lowering the drying oven temperaturc would be to reduce the
amount of water remaining on the surface of the cans afier water rinsing. Thus, it is
advantagcous to promotc the drainage of rinse water from the treated can surfaces.
Howecver, in doing so, it is generally important to prevent the formation of surfaces
with water-breaks as noted above. Such water-breaks give rise 1o at least a per-
ception, and incrcasc the possibility in reaiily. of non-uniformity in practically
important properties among various areas of the surfaces treated.

Thus, it is desirable to provide a means of improviag the mobility of aluminum
cans through single filers and printers to increase production, reduce line jammings,
minimize down time, reduce can spoilage, improve or at least not adverscly 'affect ink
laydown, and enable lowering the drying oven femperaturc of washed cans.

In the most widely used current commercial practice, at least for large scale
operations, aluminum cans are typically subjected 10 a succession of six cleaning and
rinsing cperations as described in Table 1 below. (Contact with ambient temperature

tap water before any of the stages in Table 1 is somctimes used also; when used, this

. stage is often called a "vestibule" to the numbered stages.)

Table 1

ACTION ON SURFACE DURING STAGE

1 Aqueous Acid Precleaning
2 Aqueous Acid and Surfactant Cleaning
3 Tap Water Rinse
4

_ Mild Acid Postcleaning, Conversion
Coating, or Tap Water Rinse

S ' Tap Water Rinse
Deionized ("DI") Water Rinse

It is currcntly possible to produce a can which is satisfactorily mobile and to
whxch subsequently applicd inks and/or lacquers have adequate adhcsmn by using suit-
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able surfactants either in Stage 4 or Slagch6 as noted above. Prélered weauments for
usc in Stage 6 arc described in U. S. Patents 4,944,889 and 4,859,351, and somc of
them are commercially available from the Parker+Amchem Division of Henkel Cor-
poration (hercinafter often abbreviated as "P+A") under the name ME-40®.

However, many manufacturers have been found to be reluctant o use chemi-
cals such as ME-40® in Stage 6. In some cascs, this reluctance is due to the presence
of a carbon filter for lhe. DI water (normal Stage 6) system, a filter that can become
inadequately effective as a result of adsorption of lubricant and surface conditioner
forming additives such as thosc in ME-40®; in other cases, it is due to a reluctance
to make the engineering changes necessary to run ME-40.

For those manufacturers that prefer not.to add any lubricant and surface.condi-
tioner material (o the final stage of rinsing but still wish to achicvc the advantages that
can be obuained by such additions, altemnative 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 prow}ided by prior art treat-
ments in either Stage 4 or Stage 6 can be substantially reduced, oftcn to an wnaccept-
able level, if the treated cans arc subjected to extraordinary heating aftcr completion
of the six process stages descrihed above. Such extraordinary heating of the cans in
the drying oven occurs whencver a high speed production line is stalled for even a few
minutes, an event that is by no meaes rarc in practice. In practical terms, the higher
COF measurements correlate with the loss of mobility, thereby defeating the purpose
of introducing mobiiity enhancing surfactants into can washing formulations. Accord-
ingly, it is an objcct of this invention to provide mecans of improving the mobility 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.
ESCRIPTION OF THE INVENTIO |
Other than in the operating examples, or where otherwisc 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 broadest
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scope of the invention. Practice within the numerical liJnit.s-gixmAmmri&-gencr-
ally preferred. | |
Also, unless there is an explicit statement to the contrary, the description below
of groups of chcmical materials as suitable or preferred for a particular ingredient ac-
'S cording to the invention implies that mixtures of two or more of the individual group
members are equally as suitable or preferréd as the individual members of the group
" used alone. Furthermore, the specification of chemical materials in ionic form should
be understood as implyinig the presence of somc counterions as necessary for electrical
ncutrality of the total composition. In general, such counterions should first be sclect-
10 cd to the extent possible from the ionic materials specified as part of the invention;
any remaining counterions needed may generally be selected freely, except for
avoiding any counterions that are detrimental to the objects of the invention.
Summary of the Inveation .
In accordance with this invention, it has been found that the coefficient of fric-
5 " tion of a surface treated with a lubricant and surface conditioner is less easily dam-
aged by heating when the lubricant and surface conditioner composition includes at
least one of the following organic materials: alkoxylated or non-alkoxylated castor oil
triglycerides and hydrogenated castor oil derivatives; alkoxylated and non-alkoxylated
amine salts of a fatty acid including mono-, di-, tri-, and poly-acids; alkoxylated and
20 non-alkoxylatcd ami-no fatty acids; alkoxylated and non-alkoxylated fatty aminc N-ox-
ides, alkoXylated and non-alkoxylated quaternary ammonium salts, alky! esters of 2-
substituted alkoxylated fatty alkyloxy acetic acids (briefly denoted hereinafter as "oxa-
acid esters") as described more fully in PCT Application US93/01411 filed February
23, 1993, and water-soluble alkoxylated and non-alkoxylated polymers. Furthermore,
2 if the lubricant and surface conditioner is not applied to the surface from the last
aqueous composition with which the surface is contacted before the last drying of the
surface hefore automatic conveying, the composition including the organic materials
should aiso include a metallic element selected from the group consisting of zirconi-
um, titanivm, cetium, aluminum, iron, tin, vanadium, tantalum, niobium, molybdenum,
30 tungsten, and hafnium in metallic or ionic form, and the film formed on the surface

as part of thc lubricant and surface conditioner in dried form should include some of
this metallic element along with organic material.
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form Prefcrred atkoxylated, especially clRoxylau:d. castor oil triglyccrides that are

commercially available include Trylox® 5900, Trylox® 5902, Trylox® 5904, Trylox®
59036, Trylox® 5907, Trylox® 5909, Trylox® 5918, and preferrcd hydrogenated castor
oil derivatives include commercial materials such as Trylox® 5921 and Trylox® 5922,
all availablc from Henkel Corporation. These materials are particularly useful as
additives to final stage ﬁnses. because they provide a dried lubricant and surface
conditioner film on the treated surface that resists rise of the COF with heating beyond
the minimom necessary to dry the surface.

Another preferred group of organic materials comprise water-soluble alkoxyl-
ated, preferably cthoxylated, propoxylated, or mixed ethoxylated and propoxylated
malterials, most preferably ethoxylated, and non-ethoxylated organic materials selected
from aminc salts of fatty acids including mono-, di-, tri-, and poly-acids, amino fatty
acids, fatty amine N-oxides, and quatemary salts, and water soluble polymers.

Preferrcd.amine salts of fatty acids include ammonium, quatcrnary ammonivm,
phosphonium, and alkali metal salts of fatty acids and derivatives thereof containing
up to 50 moles of alkylene oxide in either or both the cationic or anionic species.
Specific examples include Amphoteric N and Amphoteric 400 iminodipropionate sod-
ium salts, available from Exxon Chemical Co.; Deriphat® 154 disodium N-tallow-beta
iminodipropionate and Dcriphat® 160, disodium N-lauryl-beta iminodipropionate,

. available from Henkel Corp.

Prcferred amino acids include alpha and beta amino acids and diacids and salts
thereof, including alkyl and alkoxyiminodipropionic acids 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
400, Exxon Chemical Co.; sarcosine (N-methyl glycine); hydroxyethyl glycine;
Hamposyl® TL-40 tricthanolamine lauroyl sarcosinate, Hamposyl® O oleyl sarcosin-
ate, Hamposyl® AL-30 ammoniumlauroyl sarcosinate, Hamposyl® L lauroyl sarcosin-
ate, and Hamposyl® C coc'oyi sarcosinate, all available from W.R. Grace & Co.

Preferrcd amine N-oxides include amine oxides where at least one alkyl sub-
slituent contains at least three carbo_ns and up to 20 carbons. Specific examples
include Aromox® C/12 bis-(2-hydroxyethyl)cocoalkylamine oxide, Aromox® T/12
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adducts of polyvinylphénol and N-memylcd\anoliminc adducts of polyvinylphenol.
Additional improvements can often be achicved, particularly for lubricant and
surface condition treatments applied before the final contact of the treated surface with

an aqucous composition, by using an inorganic material sclected from metallic or ionic

zirconium, titanium, cerivm, aluminum, iron, vanadium, tantalum, niobium, molybden-

15

um, tungsten, hafnivm or tin to produce a film combining one or more of these metals
with one or more of the above-described organic materials. A thin film is\pmduced
having a coefficient of static friction that is not more than 1.5, preferably not more
than 1.2, more preferably not more than 1.0, or still more preferably not more than
0.80, and is less than the coefficient without such film, lheteby' improving can
mobility in high spced conveying without interfering with subsequent lacquering, other
painting, printing, or other similar decorating of the containers.

The technique of incorporating such inorganic matcrials is described, in partic-

ular 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 eatire disclosures of which,
to the extent not inconsisient with any explicit statement herein, are hercby in-
corporated herein by reference. The substitution of other metallic'malcrials for those
taught explicitly in one of these patents is within the scope of thosc 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-cthoxylated organic
materials described herein, and to producc a suitable film on the can surface having
a coefficient of static friction not more than 1.5 after drying, one employs a mixture
of one or more surfactants, preferably alkoxylated and most preferably ethoxylated,
along with such non-ethoxylated organic malerial 1o contact the cleaned can surface
prior to final drying and conveying. Preferred surfactants include ethoxylated and
non-ethoxylated sulfated or sulfonated fatty alcohols, such as lauryl and coca alcohols.
Suitable are a wide class of anionic, non-jonic, cationic, or amphoteric surfactants.
Alkyl polyglycosides such as C; - Cy; alkyl polyglycosides having average degrees of
polymerization between 1.2 and 2.0 are also suitable. Othcr classes of surfactants suit-
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G)*‘ ine A Hanposyl St earyl sakcos- A[err](SOerr])[err]
TR TON X- 100 2.0 'S

i ne B Acusol
. Pol yagx Y§2 1D Herr]ZrF err] TRITON X-120 4.0 . 410N
aci d, “sodi um salt, ... Table 2 continued on next
. page ...

bis-(2-hydroxycthyl)tallowalkylaminc oxide, Aromox® DMC dimethylcocoalkylamine
oxide, Aromox® DMHT hydrogenated dimethylallowalkylamine oxide. Aromox®
DM-16 dimcthylheaxdecylalkylamine oxide, all available from Akzo Chemicals Inc..
and Tomah® AQ-14-2 and Tomah® AQ-728 availablc from Exxon Chemical Co.
Preferred quatemary salts include guatemary ammonium derivatives of fatty
amines containing at least one substituent containing from 12 to 20 carbon atoms and
zero to S0 moles of ethylene oxide and/or zero o 15 moles of propylene oxide where
the counter ion consists of halide, sulfate, nitrate, carboxylate, alkyl or aryl sulfate,
alkyl or aryl sulfonate or derivatives thereof. Specific examples include Arquad® 12-
10 37W dodecyltrimethylammoniumchloride, Arquad® 18-50octadecyltrimethylammoni-
um chloride, Arquad® 210-50 didecyldimethylammonium chloride, Arquad® 218-100
diocladecyldimethylammoniumchloride, Arquad®316(W)trihexadecylmethylammoni-
um chloride, Arquad® B-100 benzyldimethyl(C,,.,oJalkylammonium chloride, Etho-
quad® C/12 cocomethyl[POE(2)]ammonium chloridc, Ethoquad® C/25 cocomethyl-
15 {POE(15)}Jammonium chloride, Ethoquad® C/12 nitrate salt, Ethoguad® T713 Acetate
tis(2-hydroxyethyl)tallowalkyl ammonium acetate, Duoqaud® T-50 N.N.N'.N',N'-
pentamethyl-N-tallow-1,3-diammoniumdichloride, Propoquad ®2HT/1 1 di(hydrogenat-
ed tallowalkyl)(2-hydroxy-2-methylethylmcthylammoniumchloride, Propoquad ®T/12
tallowaikylmethyl-bis-(2-hydroxy-2-methylethyl)ammonium methy! sulfate, all avail-
ablc from Akzo Chemicals Inc.; Monaquat® P-TS stearamidopropyl PG-diammonium
chloride phosphaté., available from Mona Industries Inc.; Chemquat® 12-33 lauryltri-
methylammoniom chloride, Chemquat® 16-50 Cetylui:ﬁcﬂ;ylammonium chloride

available from Chemax Inc.; and tetraethylammonium pelargonate laurate, myristate,
oleate, stearate or isostearatc.

25 Preferred water-soluble polymers include homopolymers and heteropolymers

of ethylene oxide, propylcne oxide. butylene oxide, acrylic acid and its derivatives,
maleic acid and its derivatives, vinyl phenot and its derivatives, and vinyl alcohol.
Specific examples include Carbowax® 200, Catbowax® 600, Carhowax® 900, Carbo-
wax® 1450, Carbowax® 3350, Carbowax® 8000, and Compound 20M, all available
' from Union Carbide Corp.; Pluronic® L61, Pluronic® L81, Pluronic® 31R1, Pluron-
ic® 25R2, Tetronic® 304, Tetronic® 701, Tetronic® 908, Tetronic® 90R4, and
Tetronic® 150R1, all available from BASF Wyandotie Corp.; Acusol® 410N sodium
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Ex-

A 1S20P Descri ption

10

15

Active Organic .(I) | I norgani c Surfactant (I11)

able in combination arc ethoxylated nonyl and octyl phenols containing from 1.5 to
100 moles of ethylenc oxide, preferably a nonylphenol condensed with from 6 to 50
males of cthylenc oxide such as Igepal® CO-887 available from Rhone-Poulenc; al-
kylaryl polycthers, for cxample, Triton® DF-16; and phosphate esters of which Tri-
ton® H-66 and Triton® QS-44 arc examples, all of the Triton® products being avail-

_ able from Union Carbide Co., and Ethox® 2684 and Ethfac® 136, both available from

Ethox Chemicals Inc., are representative examples; polyethoxylated and/or polypropox-
ylated derivatives of lincar and branched alcohols and derivatives thereof, as for ex-
ample Trycol® 6720 (Henkel Corp.), Surfonic® LF-17 (Texaco) and Antarox® LF-
330 (Rhone-Poulenc); sulfonated derivatives of linear or branched aliphatic alcohols,
for example, Neodol® 25-3S (Shell Chemical Co.); sulfonated aryl derivatives, for ex-
ampie. Dyasul(® 9268-A, Dyasulf® C-70. Lomar® D (all available from Henkel
Corp.) and Dowfax® 2A1 (available from Dow Chemical Co.); and cthylene oxide
and propylenc oxide copolymers, for example, Pluronic® L-61, Pluronic® 81, Pluron-
ic® 31R1, Tetronic® 701, Tetronic® 90R4 and Tetronic® 150R1, all availabie from
BASF Corp. | |

Further, the Jubricant and surface conditioner n accordance with this invention
may comprise a phosphate acid ester or preferably an cthoxylated alky!l alcohol
phosphate ester. Such phosphate esters are commercially available under the trade
name Gafac® PE 510 from GAF Corporation, Wayne, NJ. and as Eihfac® 136 and
Ethfac® 161 from Ethox Chemicals, Inc., Greenville, SC. In gencral, the organic

phosphate esters may comprise alkyl and aryl phosphate esters with and without -

ethoxylation.

The lubricant and surface conditioner fo; aluminum cans may be applied to the
cans during their wash cycle, during one of their treatment cycles such as cleaning or
conversion coating, during one of their water rinse cycles. or 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 tubricant and surface conditioner is capable of de-
positing on the surface to provide it with the desired characteristics. The lubsicant and

surface conditioner may bc applied by spraying and interacts with the surface through
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B .Triton GR- Dioctylsulfo- . A (NJerr])[err] - TRYCOL 5882
6.0

5M succi nate A Avanel S Sodi um al kyl -
Vvosg errl521 TRYCOL 5887 5.0 70 et her sulfonate B
| gepon D5odi um N-co-  VF[err] - TRYCOL 5964 4.0
TC 42 conut and. N met hyl taurate A | gepon
"Sodi um N- 8387
met hyl - N- t a|cpc.nusorpllon m] physiasorption d?l‘"‘é‘ﬂ?o it g&p alﬁ%%cgrcd dncq\g\gﬁgfngnd
Sul f onat ed Igyfigce céddilicher Fidmer r1 Wl err] | GEPAL CO- 630 3A
ar al cohol, am

The amount of lubricant and surface conditioner to be applied to the cans
should be sufficient to reduce the coefficient of static friction on the outside surface
s of the cans to a valuc of about 1.5 or lower, and preferably to a value of about 1 or
lower. Generally speaking, such amouat should be on the order of from about 3
mg/m? to about 60 mg/m® of lubricant and surface conditioner on the outside surface
of the cans, ’
For a fuller appreciation of the invention, reference should be made to the fol-
10 lowing examples, which are intcnded to be merely descriptive, illustrative, and not
limiting as to the scope of the invention.

Examples Group |
Unclcaned aluminum cans from an industrial ‘can manufacturer are washed

clean in examples Type A with alkaline cleancr available from Parker+Amchem Divi-

15 sion, Henkel Corporation, Madison Heights, Michigan, emplojing 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 composition comprising one of the
following (i) about a 1 % by weight aqueous solutiont in deionized water of active

2 organic material (I) as spcdﬁed in Table 2 below; (ii) about 1 % of the active organic
(D) in dcionized water plus about 2 gm/l (0.2 %) of the inorganic constitucnt (II) as
specified in Table 2; (iii) about 1% active organic (I) in dcionized water plus about
0.5 % of surfactant (11I) as specified in Table 2; (iv) about 1 % active organic (I),
about 0.2% inorganic (II), and about 0.5% surfactant (ITI) as specified in Table 2.

2 Among the compositions of the aquéous lubrication and surface conditioning
treatment in this group, the ones containing inorganic constituent (II) from Table 2 are
applied in Stage 4 as defined above, while thosc not containing this ingredient are ap-
plicd immediately before final drying. .
In addition, the cans after drying are evaluated for their cocfficient of static
0

friction using a custom built slip time tester. This apparatus consisted of three timing
stations attached to a motor driven inclinable ramp. Two cans are placed horizontally
in each station and a third placed on top of them in the opposite direction. This
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nmoni um sakt A Ar anox Bi s(2- hydr oxy- (NH err])[err]ZrFlerr]
NEODCOL 25-3 3.0 _ C 12 et hyl ) cocam ne
oxide B Ar onox Di net hyl coc- FeF[err] NEODOL 25- 35
3.0 A 150D am ne oxide A Et hoquad . O eyl
Fe[err] (SO err])[err] NEODOL " 25- 9 2.0 0/ 25 - [ POE(15)]
anmoni um chloride B Et hoquad Coconet hyl
Alferr](SOerr])[err] NECDC]_ 91 25 TABLE 2 '
Active Organic (I) Inorganic | Surfactant (I1I)
am
Trade Chemical
Name Description

Emery 657 | Caprylic acid | A1(SO,), | IGEPAL CO-887

Emery 659 | Capric acid H,ZrF, TRITON X-101

Emery 651 | Lauric acid FeF, NEODOL 25-5-3 |23

Emery 655 | Myristic acid ~ | SnCl, TERGITOL 23

TMN-6

Emersol Palmitic acid Ce(NO,), | TRITON DF-16 2.6

143 91%

Emersol - | Stearic acid H,TiF, TRYCOL 6720 | 2.6

‘153 NF 92%

Emerso! | Isostearicacid | HH(F, | ANTAROXLE- |26 |

871 : _ 330

Emersol Oleic acid 75% | (NH,),ZsF, | TRITON H-55 26

6313 NF '

Empol Dimer acid Fe,(50,), | TRITON H-66

1014 95% :

Emery Azelaic acid AI(NO,), TRITON QS-44

1110 _

Ethox MIS { Ethoxylated iso- | TiCl, TRYCOL 6720

stearic acid

Emulphor | Polyoxyethylat- |-Cel, SURFONIC LF-

VN 430 ed oleic acid 17

Ethox Polyoxyethylat- | FeF, LOMAR D

MOS ed oleic acid

Monamide | Lavric alkanol- | FeCl, DOWFAX 2A1

150 LW amide

Monamide | Myristic alka- | FeBr, DYASULF 9268- | 3.0

150 MW nolamide . A

Monamide | Isostearic alka- { H,ZrF, DYASULF C-70 4.0

150 IS nolamide '

... Table 2 continued on next page
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K12
‘chl ori de
3.0

chl ori de A 1521D

[ POE(2) ] _ anmoni um| REPLACE MFMT SHEET
A Et hoquad Cct adecyl Sn( S elr'r]") O TTTTRIION OB- 15
18/ 5- [ POE(15)] : 1@;111}@@
_ﬁ‘
Active Organic (1) Inorganic | Surfactant (III) | pH
(ID)
Trade Chemical
Name Description .
Monamide | Stearic alkanol- | H,TiF, IGEPAL CO-887 | 5.0
718 amide
Gafac BH | Aliphatic phos- | Fe(NO,), | POLYTERGENT | 2.0
650 phate ester, acid SLF-18
form
Ethox Aromatic phos- | (NH,),ZrF, | PLURONIC L-61 | 3.0
PP16 phate ester
Gafac BL | Aliphatic phos- | TaF, TETRONIC 701 6.0
750 phate cster, acid
form
Gafac Aromatic phos- | NbF, { PLURONIC 31iRt | SO
PES10 phate ester, acid
form
Ethfac -1 Aliphatic phos- | H,ZsF, PLURONIC 40
142w phate ester 150R1
Gafac RA | Aliphatic phos- | (NH,),Mo | APG 300
600 phate ester, acid | O,
form -
A Armeen Z | N-Coco-B- H,TiF, TRITON CF-21
: aminobutyric
_ acid
B Hamposyl | Lauroyl sarcos- | VF, TRITON DF-18
L ine '
Hamposyl | Cocoyl sarcos- | FeF, TRITON GR-7TM
C ine
Hamposyl | Olcoyl sarcos- § SnCl, TRITON H-55
O ine .
Hamposyl | Stearyl sarcos- | Al(SO,), | TRITON X-100
S ine ,
Acusol Polyacrylic H,ZrF TRITON X-120
410N acid, sodium
salt,
.. Table 2 continued on next page ...
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.. Table 2 continued on next page ...
-14-

Ex- Active Organic (1) | norgani c Surfactant (111) pH
A 1521D
‘Ex- Active Organic (1) Inorganic | Surfactant (IT}) | pH |
am- — amn
ple Trade Chemical
Name Description
Triton GR- | Dioctylsulfo- AI(NQ,), TRYCOL 5882
SM succinate _—
A Avanel S | Sodium alkyl- | vOSO, | TRYCOL 5887 |so |
70 cther sulfonate |
B Igepon Sodium N-co- | VF, TRYCOL 5964 | 4.0
TC-42 | conut and N- '
methyl taurate
A 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 C0O-630 | 3.0 "
3A ar alcohol, am- ’
' monium salt _
A Aromox | Bis(2-hydroxy- | (NH),ZrF; | NEODOL 25-3 3.0 §
C/12 ethyl) cocamine ]
1 oxide
B Aromox | Dimethylcoc- | FeF, | NEODOL 25-35 | 3.0 |
DMC amine oxide 5
A Ethoquad | Oleyl Fe(SO,), | NEODOL 258 |20 |
0/25 [POE(1S)]
ammonium
chloride
B Ethoquad 1} Cocomethyl AL(SO,), | NEODOL 91-25 30 |
/12 {POE(2)] '
ammonium
chloride :
A Ethoquad | Octadecyl Sn(S0Y TRITON Q5-15 3.0 §
18/5 [POE(15)) |
ammonium
chloride

.. Table 2 continued on next page ...
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am: - : . (rer) ple Tr ade

Cheni cal Type Nane Descri ption B Propoquad Tal | owal kyl -
Cel[err] (SOA[F{zlb TRI TON DF- 12 2.0 T/ 12 met hyl - bi s- ( 2-
hydr oxy- 2- ' nmet hyl et hyl) ‘amoni um
methyl sulfate A Et hf ac 136 Phosphat e est er - H err] Zr F[ err] | GEPAL
CO- 887 2.3 B . 8,

| GEPAL CO- 887

A&@@‘brgmc u) Surfactant (m)

lnorganlc

Trade Chemlcal

: Descriptlon
TRITON DF-i2

Tallowalkyl-
methyl-bis-(2--
hydroxy-2-
mcthylethyl)
ammonium
methyl sulfate

Cc,(S()‘),

Ethfac 136 | Phosphate ester | H,ZeF, IGEPAL C0-887 |23 |

B Ethox Phosphate ester | HZrF, IGEPAL CO-887 | 2.7
2684

A Trylox Ethoxylated H,Z1F IGEPAL CO-887 | 2.3
5922 hydrogenated %
‘ castor oil

B Trylox . H,TiF, IGEPAL CO-887

5921 T
HZ(F, | TRITONH-66 | 2.7 H

1 Trylox
5925
procedu:e insures that the burr on the cut edge of the cans does not interfere with the
motion of the cans. The test begins as the ramp is raised toward the vertical. The
. clapsed time from the start of thc ramps movement 10 the time when the tlri:d can
slides is recorded as the "Slip Time." This timc is then converted into a (Static)
s Coefficient of Friction ("COF") according to the equation:
COF = Tangent of [4.84 + (2.79-1)]

where t is the time Slip Time in seconds. Fifteen slip times were collected, converted

to COF’s and then averaged to give the COF result discussed here. In some cases the

tested cans were subjected to an additional bake out at 210° C for 5 minutes and the
10 COF redetermined; this result is denoted hereinafter as "COF-2".

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

Ex ! ~omparison Examples Group I

~ In this group, various candidate materials for forming a lubricant and surface
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A . Trylox Et hoxy! at ed Herr]ZrFlerr] | GEPAL CO- 887 2
_ 5922 hydr ogenat ed castor oil B Tryl ox
A 1s21DH err ] Ti F[ err] | GEPAL CO- 887 2.7 5921 A

Tryl ox

Herr]ZrFerr] TRI TON H- 66 2.7

.3

-+ 5925 procedure insures that the burr on the cut edge of the cans does not
interfere withdndfidNef Wer @ficd BElosRNEonceibatioRSihaRe@iGiSuRE the ranp is

rai sed toward the vertical.

The el apsed tinme fromthe start of the ranps

moverent to t hB.k GenerahBroceduses. kMpbi ityonhaader/dnsciaid process selutiens wqﬁeprcmp

Time." This tine is, then,convert

(" COF") accor 'R d5anted tet MR-

s

10

1S

noted, all other solutions were prepared in tap water. Drawn and wall ironed atumi-
num 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 (hercinafier denoted “BW™) at its highest speed of 6.2 feet

‘pet minute ("fpm”). Aliematively, a carousel type can washer (hercinafter "CCW*)

that processes 14 cans in a sequence of baich steps under microprocessor control was
employed. Both types .of washer were capable of simulating the sequences, dwell and
plow 6ff characteristics of full scale production washers.

Free Acidity and Fluoride Activities of the cleaner baths were determined as
described in the P+A chhnical Process Bulletin (No. 968) for Ridoline 124C. The
clcancd and treated cans were dried in an electric l'orced'ait oven as described below.
Can mobility was tested as in Group I

Foam hcights vécre determined by placing SO milliliters (hercinafter "mL™) of
the process solution in a 100 mL stoppered graduvated cylinder and shaking vigorously

. for 10 seconds. The total volume of flvid, liquid plus foam, was determined immedi-

ately and after 5 minutes of standing. These "foam heights™ wili be referred to herein-
after as "IFH" (initial foam height) and "PFH" (persistent foam height) respectively.
The water break characteristics of cans treated with candidate final rinse mobil-
ity enhancers ("FRME's) were evaluated by visually rating the amount of waterbreak
on cach 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 completely wa-
terbreak free surface, zero to a completely waterbroken surface and intermediate val-
ues to waterbreaks in between. Four cans are evaluated in this way and the scores tot-
alcd to give a number between 32 and 0, the waterbreak free (WBF) result.
1.2 Effect of Cleaner Bath Fluoride Activity On COF and Reflectivity. The CCW
and subsequent drying oven were used as follows:

Stage 1 tap water, 54.4° C, 30 sec. '

Stage 2 RIDOLINE® 124C, 15 mL Free Acid, 3.4 g total of
surfactant, Fluoride Activity 10 to -20 mV in 10 mV in-
crements, 60° C, 60 sec.
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COF = Tangent of [4.84 + (2.79[err]t)] where t is the time Slip Tinme in
seconds. Fifteen slip tinmes were collected, converted to COF's and then
‘averaged t0184ifs the COF result discussed here. In some cases the tested
cans were subjected to an additional bake out at 210[err] C for 5 m nut es -
.and the COF redetermned; this result is denoted hereinafter as "COF-2"

In all cases in thi sqlgécoyp of examaip m&hﬁ,ggz produced on the surface S
|l ess than 1.5

: " d&m #§'cConpar i son Exanpl es G oup
I In this gr é vari ous can fLar a
lubricant and surfacg ¢S optional appﬂ%% of’l{)ﬁ% fALE4B! 50 6.
not used
s . Ovcn S minutes at 210° C

The “fluoride activity" noted for Stage 2 above is defined and can conveniently
be measured by means of a fluoride sensitive electrode as described in U. S. Patent
3.431,182 and commercially available from Orion Instuments. "Fluoride activity” as

10 this term is uscd herein was measured relative 0 a 120E Activity Standard Solution
commercially available from the Parker+Amchem ("P+A") Division of Henke] Corpor-
ation by a procedure described in detail in P+A Technical Process Bulletin No. 968.
The Orion Fluoride Ion Electrode and (he referencc clectrode provided with the Orion
instrument are both immersed in the noted Standard Solution and the millivolt meter
1 reading is adjusted to O with a Standard Knob on the instrament, after waiting if nec-
essary for any drift in readings. The electrodes are then rinsed with deionized or dis-
tilled water, dried, and immersed in the sample to be measurcd, which should be
brought (0 the same emperaturc as the noted Standard Solution had when it'was uscd
to sct the meter reading to 0. The reading of the electrodes immersed in the sample
20 is taken directly from the millivolt (hereinafter often abbreviated "mv" or "mV") meter
on the instrument. With this instmmem, lower posilive mv readings indicate higher
fluoridc activity, and negative mv rcadings indicate still higher fluoride activity than
any positive readings, with negative readings of high absolute valuc indicating high
fluoride activity.
Effectiveness of soil removal was measured by use of the "brightness tester.”
This device consisted of a power siabilized high intensity lamp and a fiber optic bun-
dle conveying the light to the can surface. The light reflected from the can impinged
on a photocell whose current output was amplified and converted to a digital readout
by an International Microtronics Inc. Model 350 amplifier; the aumber displayed was
recorded as the brighiness of the surface. The instrument is calibrated with a back
silvered plane mirtorto a measufcd reflectivity of 440. Once calibrated, the reflectivi-
ties of fourteen cans were measured and averaged. With this device it was possible

to measure the averall interior reflectivity and exterior dome reflectivity. Results are
shown in Figures 1(a) - 1(d). r
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-15- conditioner were tested at | ower concentrations than in Goup I. 11.1
.Ceneral Procedures. Mbility enhancer/rins aid process solutions were

pr epar ed Au$SAH® dei oni zed water with a conductivity |less than 5 _
[err]siemens; unless otherwi se noted, all other solutions were prepared in
“tap water. Drawn and wall ironed alum - num cans were obtained from
comrerci al fadi. brscrﬂanMHe Materials FMERMEmm;Er'Ehd €W avag dperaiid 4t
scal e bel twasher, a si n&pe track seven sta conveyor belt type washer

(hereinafter GoFlinglp theyiplowing seheme; i which %’E!“-'!ﬂ"d@@cf%éﬂsc ume simulated

a production scquence wherein the normal Stage 3, 4, and S applicalions were used

as rinses:

s Stage 1 sulfuric acid. pH 2.0. 30 scec., 54.4°C

Stage 2 RIDOLINE® 124C, 15 mL Frce 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 3, 30 sec., 29.4° C temperature

10 - Stage S 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 hl)mogcncous solution. .Nitroguanidinc was insoluble and
15 was not investigated further. Results are shown in Table 3. Amine oxides with
hydroxyethyl groups bonded to the amine oxide nitrogen, such as Aromox™ C/12 and
T/12, and oxa-acid esters such as those identified in the table as OAE 1 - 4, are pre-
ferrcd lubricants and surface conditioners, as arc the ethoxylated castor oil derivatives
~ considered in more detail below. |
2 IL4 Ethoxylated Castor Oil FRME’s. Thc CCW was charged and operatcd as de-
scribed in § IL3 with the exceptions that the Stage 3 deionized water rinse was applied
for 130 sec and the first oven treatment was performed at 200° C rather than 150° C.
The Stage 4 compositions were as shown in Table 4. The experiment using Trylox™
5921 included 0.2 g/L of Igepal™ CO-887 in an unsuccessful attempt to clarify the
25 solution; a slight cloudiness persisted cven in the presence of the cosurfactant
IL5 The Effect of Ethylene Oxide Content On The Properties of Isostearyl FRME's _
And Bmary Mixtures With Other Surfactarus. The CCW was charged and operated
as described in § 113 with the Stage 4 variatons shown in Table S. The results indi-
cate that only very slight defoaming at best was achievable with these defoamers.
»  Howcver, lower amounts of ethoxyl#lion of the primary ethoxylated isostearic acid
fubricant and surface conditioner forming composition result in less foam, with COE
- values that are fully adcquétc for most applications. Mixtures of the "defoamers”

Pluronic™ 31R1 and Ttycol“‘ LF-1 with Ethox™ MI-9 produoc somiewhat more foam
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Oven S mnutes at 210 C : The "fluoride activity"
noted for Stage 2 above is defined and can conveniently be neasured by
means of a fluoride sensitive electrode as described in U S. Patent
3,431,182 and commercially available fromOion Instrunents. "Fluoride
activity" as this termis used herein was neasure§ relative to a 120E
Activity Standard Sol ution conmercially avail abl egf rom t he|Par ker +Anthem
("P+A") Division of Henkel Corpor- ation by a profedure degcribed in detail

in P+A Tgehnical Process Bulletin No. 968. The Orgon Fluorifde |on El ectrode
and the %ﬁfererme.almqn@ﬁsmﬂﬂ@_.wi:@ots."ls Qripn instrugent are both
i mersed_I n the noted Standard Sol ution and the nillivalt ter reading is
adj ustedlo 0 WhRR K BB F Y KRB @n BRBAR rumgnt , %fte waiting if nec-
essary f any dri Lt inrgeadibngs, o he glect edes & e t{en ginsed with
_dei oni zeffjor di€FFITRE ‘nggr" "U$i"éd,£a'nﬂ ﬁ‘%jrersgdgi ngthe sanple to be
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pbrought to the sanme tenperature as the noted Standard
was used to set the neter reading to 0. The readi ng of
imersed in the sanple is taken directly fromthe mlljv

pl t (here| nafter'
of ten abbrgvisgigd "mv" or "nV') neter on the instrunenf.] WAGhFEB 1997

-instrunent, |ower positive nmv readings indicate higher|fjuoride activi. ty§,

and negative nmv readings indicate still higher fluoridg ac‘tTV‘r“t‘Y"‘[“h'a‘fT"a
positive readings, with negative readi ngs of high absojute val ue indicath ng
“high fluoride activity. Ef fectiveness of soil renoval was mneasured

by use of t

re=-prrghtTess=rester T stertre-tonsTStet ot apone T
stabilized high intensity lanp and a fTabde4optic bun- dle conveying the
light to the cEWHOXYBATEDTHYDROQGENATHE: CASTOR OIL DERIEATIVES ANDI on a

photocel | whose cUCUMPARISONS ASFINAR RINSEIMOBILIPYENHANCERS di gital
readout by an International Mcrotronics Inc. Mdel 350 anplifier; the

nunber di spl ayedfodiRe Ieashmad as _t erbri ght nesscefat he sygfgace prihe
instrument is cqaipprat eq picksh a back
Mean S  Mean SID

None 0 1.231 149 - - . -
Trylox™ 5922 16 4D 072 503 085 69 65
Trylox™ 5922 04 S14 161 1.0SS 51 60 S6
o Trylox™ 5922 0.8 1.007 17 w13t 32 70 60
Trylox™ 5921 1.6 S 108 548 093 74 68
Trylox™ 5921 04 1072 . 144 1034 201 63 s9
Trylox™ 5921 08 883 154 958 1852 62 4
Trylox™ 5925 32 914 140 1.139 157 67 62
1 Trylox™ 5925 6.4 1.020 J49 123t 122 0™ 67
Trylox™ 5925 9.6 965 180 1.007 122 73 63
Ethox™ MI-14 X $21 118 1059 144 75 70 -
x _
~ than compositions with an equal total amount of Ethox™ MI-9 alone, but also give
further reductions in the COF. The interactions are evxdcmly complex and dn’ﬁcult
to predict.
IL6 Final Rinse Mobility Enhaucers and Rinse Aids. The BW was operated as
2 follows: .
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 vscd
Stage S ~  deionized water -
Stage 6 as noted in Table 6, 0.2 g/L. total active additive

The line speed of this washer was coatrolled by a rheostat with the following approxi-
mate relationship between pereentage of output and line speed in feet per minute:
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silvered plane mrror to a neasured reflectivity of 440. Once cali brated,

t.he refl ectivi-

-17-

]

45

ties of fourteen cans were measured g
device it was possible to nmeasure the overall

exterior domg fefjipectivity. Results are shown in Figyrgs

mtech

1(a) - 1(d).
17 FEB 1997

Table §
EFFECT OF VARIATION OF DEGREE OF ETHOXYLATION IN PRIMARY LUBRICANT

AND SURFACE CONDITIONER (ETHOXYLATED ISOSTEARIC ACID) AND OF
VARIATION O COSURFACTANT ADDED AS ATTEMPTED DEFOAMER

COF
Mean S
1.13% «170
1.159 .181
1.069 «165
1.190 .158
1.154 198
1.142 174
.587 .170
.817 -155
.659 175
. 499 .099
478 .072
-479 »093
.423 »027
.408 .038
.576 «172
467 .103
.496 .122
.628 176
.656 «194
.465 .121
.531 .108
+566 .186
.5813 114
-564 -142
.S550 «114
.539 .111
. 685 «20S
<644 <133
.444 .104
<477 .098
.534 .093
.456 .121
.516 .148
. 505 .106
.532° .128
456 .078
.681 .178
.61S .149
.538 .106

Ethoxylated
teari i

g8l #ofEO g8l

00000

(Average ©

0
o
o

1.60
1.20
1.20
1.20
-80
.80
.80
-40
.40
<40

1.60
1.20
1.20
1.20
-80
.80
.80
.40
-40
-40

1.60
1.60
1.20
1.20
1.20
.80
.80
.80
-40
.40
.40

o
Molecule

1 ")

YVOVOOVOVVOO

o b
o0
L

w

-9
10.5
10.5

10,8
10.5

10,5
10.5
10.5
10.5

14
14
14
14
14
14
14
14
14
14
14

- X-X-X-1-J

result with

1.60
1.60
1.60

0
40
.40
40
.80
.80
.80

1.20

1.20
1.20

.40
.40
.40
.80
.80
.80 .
1.20
1.20
1.20

.40
-40
.40
-80
-80
.80

- 1.20

1.20
1.20

Dcfoamer

Name

above five can lots)

Pluronic™ 31R1
Triton™ DF-16
Trycol™ LF-1

Pluronie™ 31R1
Triton™ DF-16
Trycol™ LF-1
Pluronic™ 31R1
Trxton DF-16
Trycol™ LF-1
Pluro-x.i.c 31R1
Triton™ DF-16
Trycol™ LP-1

- Pluronic™ 31R1
Triton™ DF-16
Trycol™ LF-1
Pluronic™ 31R1
Triton™ DF-16
Trycol™ LF-1
Pluronie™ 31R1
Triton™ DF-16
Trycol™ LF-1

Pluronic™ 31R1
Triton™ DP-16
Tzycol™ LF-1
Pluronic™ 31Rr1
Triton™ DF-~16
Trycol™ LF-1
Pluronic™ 31Rr1
Triton™ DF-16
Trycol™ LF-1

IEH PFH
77 50
79 §5-
50 . 80
$5 55
61 58
63 62
69 67
65 63
72 6%
65 63
67 64
.78 76
73 66
60 60
60 .59
67 -1
65 65
58 57
72 72
69 65
55 53
75 70
17 62
76 75
77 75
74 71
80 5
8l 80
82 79
8s 84
86 83
82 79
81 78
80 76
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.3 Screening of Di verse Materials For

FRVE Activity. The—€&

ac- cor di ng g g following schene, in which the extendefd @PéQQFMENfﬁﬁéET
ti-me sinul at a production sequence wherein the normal §afé 3, 4, and 9
applications were used as rinses: Stage 1 _ >ul1f71§§g gf?zd
pH 2.0. 30 sec., 54.4 C St age 2 RI DOLI NH ef r]

Free Acid, 34g/LtotaI of 5 Uk--aret-aRt——
Fluoride Activity S4yogy o0l@Q% 54 Spsfly) ¢ 62fm g hoo 3

dei oni zed water, 150 sec. (cal®17.7 L) S}ége 4 a5 Toret
i n Table 3, 30 sec., 29.4[err90C tenperature 1.8 Stage 5 not
used As R Ged'R'de MRE BIMuRelaitet usiggas .
predi ssol ved by agsgg of ‘1%"30%' eg%tprg%r anoqde 1@& cBﬁ% e

I gepal [erg ] 43hgsr TM Gans nwere aiaclnhbbn alight gduge afuniigemaiaking pan @@l weighed

10

16

45

with the longs taking care to lose as litlle 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 minutes

and tested 10 determine their COF. For those cases where the COF was less than 1.00
the COF-2 was determined. Results are shown in Table 6.

o Table 6
VARIATION OF WATER DRAINAGE WITH LINE SPEED AND ADDITIVE
TO FINAL RINSE
I.ubricant and/or Waree Line _Water Retention_ __ _COF __ COF-2
Drainage Promoting Additive Speed Mecan StD Mean s (Mean)
Seuing -

None 1100 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 23.3¢4 - - - -
Ethoz KI-14 40 18.11 - - - -
Neodod™ 91-2.% 70 15.65 <37 1.356 .211 -
Pluronic™ L-81 70 17.44 .14 1.124 - -
Pluronic™ L-61 70 17.71 .09 1.206 - -~
Neodoir 91-6 70 20.83 27 1.201 .175 -
Ethox™ MI-14/ - .

ﬁlugpnié“ ?-81 (1:1) 70 21.02 .53 . 728 970
Ethox™ H¥I-14 -

Pluronic™ L-61 (1:1) 70 21.63 «32 -725 .832
Ethal™ 0OA-23 70 21.64 .72 .919 - 1.141
Ethox™ MI-14 © 70 21.68 .18 - - -
Ethox™ MI-14 70 21.869 - - - -
Ethox™ MI1-10.5 . 70 21.93 .38 -.550 - « 727
Reodq#“ S1-8 70 22.55 .30 1.008 .204 -

- Bthox™ MI-14/ : -

Trylox™ $922 (1:1) 70 24.07 1.00 .581 <707
Trylox™ 592% 70 24.62 .92 1.090 - -
Trylox™ §922 70 25.21 .97 .581 - . 680
-r:y1ox“" 5921 70 25.88 .26 .546 - .645
Ethox™ MI-14 100 26.60 - - - -
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887 'was added to obtain a honogeneous sol ution. Nitrogu nﬁE‘?WE%&w S_HEET
I nsol ubl e and was not investigated further. Results arejshown in Table 8.
. Ami ne oxi desAWiS2ADhydr oxyet hyl groups bonded to the ani fejoxi PeFER 19970€e]
such as Aronox[err] C/ 12 and T/ 12, and oxa-acid esters $u¢h as those
identified in the table as OAE 1 - 4, are pre- ferred | gb
surface conditioners, as are the ethoxylated castor oil jderivatives
consi dered in_ mor eSek Buiadtio Werd foutd Bal e otirad jRaRbGA Waicr HHMEE e
CCWwas charged and operated as de- scribed in 11.3 with the exceptions
that the StagtheZibnxydaied sasioaricaacids thatarguery gffpstivedn peeviding lebsicaphand sus-

first . f The. S 4
conposi 11 ons. 1> SonRgubRe s, Udtteh,me fusecinf B ach 8REegiiafaly ool occpedy
5921 i ncl udednidtidg Wdterodraing g are [meudhl dptﬁ@r&% diRoxyfated RoQEARSAcids Ml re@iBihg t O

|

clarify the solution; a slight cloudiness persisted even in the presence of
t he cosurs act &QF. Mixing theotveg types pesmitsimprovementin watargiraiapage. orhiletretaining

Properties of |eSa3iGAbYchieREOF values that are adequate in many applications.

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

osant Y

shown in Table 3 above has heen found to have an unexpected additional advantage,
10 which is illustrated further in this group.

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 pastcurization are very. carefully controlled, staining of the dome of
the can often occurs dﬁring pasteurization. An FRME combining fluozirconic acid

15 and hydrogenated castor oil derivatives in proper concentrations has been fouad to
provide both protection against dome staining during pasteurization and adequate
lowering of the COF for most purposcs.

- The can washing setup for this group of cxamples was:

Stage 1 . sulfuric acid, pH 2.0, 30 scc., 54.4° C
» Stage 2 RIDOLINE® 124C, 1S mL Free Acid, 3.4 g/L total of
surfactant, Fluoride Activity -10 mV, 90 sec., $4.4° 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 listéd in Table 7, the solutions were all adjusted
1o pH 4.5 by addition of aqucous ammonia or nitric acid as required.
Domc staining was cvaluated by first removing the domes from the treated
20 cans with a can opener. The domes were then placed in 2 water bath containing 0.2
g/L of borax at 65.6° C for 30 minutes, then rinsed in deionized water and dried in

an oven. Staining resistance was cvaluated visually by comparison with known satis-
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“Ahd Binary M xures Wth Qther Surfactants. The CCWwas charged and oper at ed
as described in 1.3 with the Stage 4 variations shown in Table 5. The
results ingiggqp e that only very slight defoanm ng at best was achievable
wi th these defoaners. However, |ower anmounts of ethoxylation of the
primary ethoxylated isostearic acid | ubricant and surface conditioner
form ng conposition result in less foam with COF values that are fully
“adequate fo t ' ' E I §+ iclerr]
31R1 and Tr ERD anfRRERABE|RY Randfedt R by Wl BORAACT The sl O 000

: ditions shown in the Table arc highly satisfactory with respect to both COF and dome

staining resistance during pasteurization.

s Table 7

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

10 Grams of Grams of COE - Pasteurization
H,Z«FfLiter - Trylox™ Protection Rating
' 5921 /Liter :
0 0 1.16 Fail
0 0.2 © 057 Fail
0.14 0.2 0.52 Fail
15 0.29 0.2 0.61 Marginal
0.58 02 0.63 Pass
1.16 0.2 0.70 Pass
Examples and Comparison Examples Group IV
20 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; (i) a combination of 1 pan 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
2 or al_cbhols, 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 cthylene and
propylene oxides, with poly{propylene oxide} block caps on the ends of the polymers.
All were used at a concentration of 0.2 g/L of active matcrial with deionized water in
a final rinse pcfore drying, after an othénwisc conventional tin can washing sequence.

20 Water retention and COF values were measured as generally described above. Results
are shown in Table 8.
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Table 8: RESULTS WITH TIN-PLATED STEEL D&I CANS

Additive to Final Rinsc can Value Percent Water Retention
5 None 1.04 100 % (Defined)
Ethox™ 0.70 83.6
Pluronic™/Plurafac™ | 0.81 - T3
Tergitol™ 082 78.6
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CLAIMS:

1. A process comprising the steps of cleaning a metal can with an aqueous acidic
or alkaline cleaning solution, drying the cleancd can, and subscquently conveying the
cleaned and dricd can via automatic conveying equipment to a location where it is lac-
s quered or decorated by printing or both, characterized by contacting at least onc exter-
ior surface of said metal can, prior to the last drying of said exterior surface before
automatic conveying, with a lubricant and surface conditioner forming composition,
thercby forming a film on the can surface to provide the surface of the can after dry-
ing with a coef{icient of static friclion that is not more than 1.5, preferably not more
10 than 1.2, more preferably not more than 1.0, still more preferably not morc than 0.80,
and that is less than would be obtained on a can surface of ihe samc type without such
film coating, said fubricant and surface conditioner forming composition being an
aqucous solution comprising water-soluble organic material selected from the group
consisting of alkoxylated or non-alkoxylated castor oil triglycerides. hydrogenated
castor oil derivatives, alkoxylated and non-alkoxylated amine salts of a fatty acid in-
cluding mono-, di-, tri-, and poly-acids; alkoxylated and non-alkoxylated amino fatty
acids, alkoxylated and non-alkoxylated fatty amine N-oxides, alkoxylated and non-

15

alkoxylated quaternary ammonium salts, oxa-acid esters, and water-soluble alkoxylated
and non-alkoxylated polymers and mixtures thereof, and also comprising at least onc
2 of the elements selected from zirconium, titanium, cerfium, aluminum, iron, tin,
vanadivm, tantalum, niobium, molybdenum, tungsten, and hafnium in metallic or ionic
form and the film formed on the can_surface contains at Jeast part of said inorganic

material in addition to said organic material.

2. A process according to claim 1, wherein said aqueous solution includes at least

2 one materia} selecied from the group consisting of alkoxylated amine saits of a faty
acid including mono-, di-, tri-, and poly-acids: alkoxylated amino fatty acids, atkoxyl-

ated faty amine N-oxides, alkoxylated quatcrnary ammonium salts, and water-soluble
alkoxylated polymers.
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3. A process according 1o claim 2, whercin said aqueous solution includes at least

onc material selected from the group consisting of cthoxylated amine salts of a fatty

acid including mono-, di-, tri-, and poly-acids; ethoxylated amino faity acids. ethoxyl-

ated fatty amine N-oxides, ethoxylated qualcmiry ammonium salts. and water-soluble
s cthoxylalcd polymers. |

4. A process accordiag to claim 1 wherem said aqueous soluuon includes an
amine salt of a fatty acid.

5. A process according to claim 1 whercin said aqueous solution includes an
amino fatty acid.

1 6. A process according to claim | wherein said aqueous solution includes a fatty
amine N-oxide.

7. A process according to claim ] wherein said aqueous solution includes a quat-
crnary salt.

8. A process accordiﬁg to claim 1 wherein said aqucous solution includes a water
15 soluble polymer.

9. A process according to claim 1 wherein said agucous solution includes an al-

koxylated or non-alkoxylated castor oil triglyceride or a hydrogenated castor oil deriv- .
ative. '

10. A process according to claim 1 wherein said inorganic material includes zircon-
2 ium.

11. A process according 1o claim 1 wherein said inorganic material includes titan-
ium.

12. A process according to claim 1 wherein said aqueous solution also includes a
non-ionic, anionic, cationic, or amphoteric surfactant.
= 13. A process according to claim 12 wherein said surfactant is ethoxylated.

14. A process according to claim 12 wherein said surfactant is an anionic surfact-
ant.
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. 15. A process according to claim 1 wherein said lubricant and surface conditioner
is applied (ollowing can cleaning in a cleaning composition with a fluoride ion activity

at lcast as great as the activity indicated by a fluoride sensitive ¢lectrode reading of
-10 mv.

16. A process according to any one of claims 1 - 1S, wherein the can is an alumi-
num or tin plated steel can. '

17. A process according to claim 16, wherein the lubticant and surface conditioner
is applied and the treated can is subjected o at least two contacis with aqueous com-

positions after such application of the Jubricant and surface conditioner.

1 18. A process comprising the steps of cleaning an aluminum can with an aqueous

acidic or alkaline clcaning solution, drying the cleaned can, and subsequently convey-
ing the cleancd and dried can via antomatic conveying equipment to a location where
it is lacquercd or decorated vy printing or both, characterized by contacting at least
onc exterior surface of said aluminum can, prior to the last drying of said exterior sur-
1% facc before automatic conveying, with a lubricant and surface coaditioner forming
composition and drying the can without subscquent rinsing, thereby forming a film on
the can surface to provide the surface of the can after drying with a coefficient of stat-
ic friction that is not more than 1.5, preferably not more than 1.2, more preférably not
more than 1.0, still more preferably not more than 0.80, and is less than the COF that
would be obtained by an otherwise identical sequence of treatments except; that the
lubricant and surface conditioner forming composition is substituted with water only,
characterized in that the lubricant and surface conditioner forming composition is an
aqueous solution comprising at leist one of alkoxylated and non-alkoxylated castor oil
triglycerides and hydrogenated castor 0i! derivatives, fatty amine oxides having at lcast
one hydroxyethy! substituent on the amine oxide nitrogen atom, and oxa-acid esters. °

19. A process according to claim 18, wherein the lubricant and surface conditioner
forming composition comprises ethoxylated, hydrogenated castor oil wriglycerides.

REPLAGEMENT SHEET 1

e

{
1

heet Has Been Replaced 17 FEB 1997

T

L..-. st cteraal




oo P,
-22- % ¢ : Tabl'é ‘4 ~~ ETHOXYLATED -
HYDROGENAT%DI%%'O? O L DERI VATI VES AND

AQUEOUS LUBRICATION AND SURFACE CONDITIONING FOR
FORMED METAL SURFACES
ABSTRACT

A lubricant and susface conditioner for formed metal surfaces, particularly bev-
crage containcrs, reduces the coefficient of static friction of said metal surfaces and
cnables drying said meal surfaces at a lower temperature. The conditioner is formed
by contacting the metal surface with an aqueous composition that includes a water-sol-
uble organic material selected from a phosphate ester, alcohol, fatty acid including
mono-, di-, tri-, and polyacids; faity acid derivatives such as salts, hydroxy acids,
amides, esters, cthers and derivatives thercof; and mixtures thercof.

REPLACEMENT SHEET

17 FEB 1997

This Sheet Has Been Rerlaced .

- M




x.a

FLUORIDE ACTIVITY, mV
FIG. I(d)

COVPARI so\lsTh I_BeEﬂ eM'BI LI TY ENHANCERS Prodtet 5/
| FH PFH Nare | .REPLAGEMENEISHEET
I\/Ean ' None 0| 71,231 -—= 149
| ay 503
69 65 Tryl ox[err] 5922 974 |, 117f$5@97 .! 51
56 Tiylox[err] 5922 1 007 117 1 1u 132
Tryl ox[err] 592 .5 1 ,li 483 . 093 74
Trylox[err] 5927 1. 4 1. 034 - 20T 63
Trylox[err] 5921 . 188 . 154 .958 @ . 152 62rQ
Tryl ox[err] 5925 .q104 .140 1.139 . 157 67}
| lo
> T < -2
€ Ll '
1O o~ = 2
[ EQ ==
~r ke, TC
L] o
[oE~. ¢ 2
W2 bbb o
1QE w s
o 23 | Q
2 -
13 ¢ ¢ A
S5 5—848
© O o)
Q. o
0 & 8 8 Q 2
_'1.88 "LNI o
R §
410
]
.-g o
. > -
1o € / ~
"o‘tf\' : g
. . [ z
1o - "‘" f="“,;.:g
41959 92
108 L ' Ta O
NS x
d-md l_
® -N |
-3 A~ L O
© < T - ;. 3 .
- = 3 © T 99 gg-

F1G. ' Ifc)

. 085

68

54
62

60
60

:;'?(_‘

T




‘ [ - ROBELT-T S0
CTrylux[err] 925'-%' ST SHEET) fjooo 149 1.231  .122 74 67

Tryl ox[err] H9 _1 965 . 180 1.007 . 122 73 63
Et hox[err] M 1y ﬂgﬁﬁ 997 1 .}621 .118 1.059 . 144 75 70
than conpositjons with an eq aI total anmount of Ethox[err] ML-9 al one, but

al so give furfh in the GO The interactions are evidently:

conplex and djfficult to predigt. 11.6 Final Rinse Mbility Enhancers and
Rinse Aids. The BWwas operated as fmsmm_ ' Stage 1- sul furic
acid, pH 2.0, S{AlE6US CUBRICATION AND SURFACE CONDITIONING FOR

FORMED METAL SURFACES

- BACKGROUND OF THE INVENTION
Ficld of the Invention _

This invention relates to processes and compaositions which accomplish at least
one, and most preferably all, of the following related objectives when applied to
formed metal surfaces, more particularly to lﬁc surfaces of cleaned aluminum and/or
tin plated cans: (i) reducing the coefficient of static friction of the wreated surfaces
after drying of such surfaces, without adversely affecting the adhesion of paints or lac-
quers applied thereto; (ii) promoting the drainage of water from treated surfaces,
without causing "waler-breaks”, i.c.. promoting drainage that results in a thin,
continuous film of water on the cans, instcad of distinct watcr droplcts scparated by
the rclatively dry areas called "water-breaks™ between lhe- water droplets; and (iii)
lowering the dryoff oven tcmperature required for drying said surfaces after they have
been rinsed with water.

- Discussion of Related Ant

The following discussion and the description of the invention will be set forth
primarily for aluminum cans, as these represcnt the largest volume area of application
of the invention. However, it is to be understood that, with the obviously necessary
modi.‘ic_:ationé. both the discussion and the description of the invention apply also 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 arc commonly used as containers for a wide variety of prod-
ucts. After their manufacture, the aluminum cans are typically washed with acidic
cleaners 10 remove aluminum fines and othcr contaminants therefrom. Environmental
considerations and the possibility that residues remaining on the cans following acidic.
éleaning could influence the flavor of beverages packaged in the cans has led to an
interest in atkaline or acid cleaning to remove such' fines and contaminants. However,

~ such cleaning of aluminum cans generally results in differential rates of metal surface

cich on the outside versus on the mstde of the cans. For example, opumum conditions
‘-(:‘f,,;t;g_‘/g CL SRATIN ;' h g(‘

1y ;e 3.0 §(‘ poms{j 27,
aged .38

nF




. Stage 2 RI DOLI NE 124C, 15 nlL Free Acid, 3.4 g/L of total surfactant,

Fluoride Activity -10 nVv, 60[err] C Stage 3 tap water
St age 4 not used Stage 5 dei oni zed water St age 6
as noted in Table 6, 0.2 g/L total active additive

_ The line speed of this
washer was controlled by a rheostat wpth the foll ow ng approxi- mate

rel ati onshi p between percentage of output and |line speed in feet per
m nut e: required Lo attain an aluminum fine-free surface on the inside of the cans usually leads

to can mobility problcms on conveyors because of the increascd roughness on the
outsidc can surface. ‘

Aluminum cans lﬁat lack a low cocfficient of static friction -(hercinaflcr often
abbrevialed as “COF“) on the outside surface usually do not movc past each other and
through the trackwork of a can plant smoothly. Clearing the jams resuliing from
failurcs of smooth flow is inconvenicnt to the pcrsons operating the plant and cosuy
because of lost productibn. The COF of the internal surface is also important when
the cans are processed lhrougli most conventional can decorators. The operation of
these machines requires cans to slide onto a rotating mandrel which is then used 0
transfer the can past rotating cylinders which transfer decorative inks to the exterior
surface of the cans. A can that does not slide easily on or off the mandrel can not be
decorated properly and resulls in a production fault called a "printer trip”. In addition

- to the misloaded can that directly causes such a printer trip, three to four cans befare
and after the misloaded one are gencrally lost as a conseguence of the mechanics of
the printer and conveyor systems, Jams and printer trips have become increasingly

- \roublesome problems as line speed have increased during recent years to levels of
about 12(X) 10 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 insidc surfaces of the cans to improve their mobility.

An important consideration in modifying the surface properties of cans is the
concem that such modification may interfere with or adversely iffect 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 object of this invention to improve
mobility without advérsely affecting adhesion of paints, decorating inks, lacquers. or
the like. |

In addition, the current trend in the can manufacturing industry is directed
toward using thinner gauges of aluminum metal stock. The down-gauging of alumi-
num can metal stock has caused a proddclibn problem in that, after washing, the cans

require a lower drying oven temperature in order to peass the column strength pressure
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quality control test. However, Inﬁcring the drying oven temperature resulted in the
cans not being dry enough when they reached the printing station, and caused label
ink smcars and a higher rate of can rejects.

One means of lowering the drying oven tempceraturc would be o 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.
Howecver, in doing so, it is generally important to prevent the formation of surfaces
with water-breaks as noted above. Such waler-breaks give rise to at least a per-
ception, and incrcasc the possibility in reality, of non-uniformity in practically
important properties among various areas of the surfaces wreated.

Thus, it is desirable 10 provide a means of improving the mobility of aluminum
cans through single filers and printers to increase production, reduce line jammings,
minimize down time, reduce can spoilage, improve or at least not adverscly affect ink
laydown, and enable lowering the drying oven sempemwkc 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 cperations 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 numbered stages.)

L Table 1 |
| staGe - ACTION ON SURFACE DURING STAGE |
|  NuMBER | - |
e e -—————-———~————~—~————————’1
‘ 1 Aqueous Acid Precleaning i

2 Aqueous Acid and Surfactant Cleaning

3 Tap Water Rinse

4 Mild Acid Postcleaning, Conversion

Coating, or Tap Water Rinse

S Tap Water Rinse

“ 6 Deionized ("DI") Water Rinsc

It is currcntly possible to produce a can which is satisfactorily mobile and to
which subsequently applied inks and/or lacquers have adequate adhesion by using suit-
' REPLACEMENT SHEET
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EFFECT OF VARI ATI ON OF DEGREE OF ETHOXYLATI ON I N PRI MARY LUBRI CANT
SURFACE CONDI TI ONER ( ETHOXYLATED | SOSTEARI C ACI D) AND OF

'"AND

COSURFACTANT ADDED AS ATTEMPTED DEFOAMER - COF Et hoxyl at ed
Def oaner |FH  PFH | sotearic Acid Mean StD g/ 81,
of EO g/8I Nane per

Mbl ecule 1.139 170 0 - -4- 0

1.159 gglf ﬁudactgm,s either in Stage 4 or Stage 6 as nou,d above. Preferred lrcatmcmsforl 069

. 165

0 us¢ in Stage 6 ar® described in U. S. Patents 4,944,889 and 4.859.351, and somc of

them are commercially available from the Parker+Amchem Division of Henkel Cor-
poration (hercinafter often abbreviated as "P+A”) under the name ME-40®.

However, many manufacturers have been found to be reluctant to usc chemi-
cals such as ME-40® in Stage 6. In some cascs, this rcluctance is due to the presence
of a carbon filter for the DI water (normal Stage 6) system, a filter that can become
inadequately effective as a result of adsorption of lubricant and susface conditioner
forming additives such as thosc in ME-40®; in other cases, it is due to a reluctance
to make the engineering changes necessary to run ME-40.

For those manufacturers that prefer not.to add any ludbricant and surface condi-
tioner material to the final stage of rinsing but still wish to achicve the advantages that
can be. obtained by such additions, alternative treatments for use in Stage 4 as
described above have been develaped 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® S00.

However, the reduction in coefficient of friction prow}ided by prior art treat-
ments in either Stage 4 or Stage § 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 higli speed production line is stalled for even 2 few
minutcs, an event that is by no means rarc 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. Accord-
ingly, ‘it is an object of this inveation to provide mcans of improving the ﬁobmw' of

‘aluminum cans and/or one of the other objects stated above that are superior 1o means

taught in the prior art, particularly with respect (o0 swability of the beneficial effects 1o
heating well beyond the minimum extent aecessary for drying the ﬁcatcd surfaces.
D PTION E INVENTION

Other than in the operating examples or where otherwise indicated, all num-
bers cxpressmg quantities of ingredients or teaction conditions used herein are to be
understood as modified in all instances by the term “about” in describing the broadest
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1.190 . 158 0 - 0 - ' totod

(C « .J: .'3:5'
© 198 0 - 0 - - Iﬂ‘f kA AS BhE |
(Average of result with above five can lots) .587 170R QD -
1.60 Pluronic[err] 31R1 77 - 50 . 817 . 155 0 - 1.
Triton[err] DF-16 79 55 . 659 17§ 0 - 1.60 Trycol[err]
LF-1 50 50 499 099 - 1. 60 0
55 55 . 4seepeof mtmvcnutm Ryacticg within the nummcal nigs gwcu.[t@mcyersmmnm Y
479 093 .40 Triton[err] DF-16 63 62 .423
027 PSRy Gefeted. ° o Trycol [err] LF-1 69 67 .408 .038
. 80 9 . Rlko, urfRtss URRY is e exglict Sdienfeht to thedntrary, the description below

of groups of chcmical matcrials as svitable or preferred for a particular ingredient ac-
cording 10 the invention implies that mixtures of two or more of the individual group
members are equally as suitable or preferred as the individual members of the group
uscd alone. Furthermore, the specification of chemical materials in ionic form should
be understood as implying the presence of somc counterions as necessarjf for electrical
ncutrality of the total composition. In general, such counterions should first be sclect-
ed to the extent possiblc from the ignic- materials specified as part of the invention;
-any remaining counterions needed may penerally be selected freely, except for
avoiding any counterions that are detrimental to the objects of the invention.
Summary of the Inveation _
In accordance with this inveation, it has been found that the coefficient of fric-
tion of a surface treated with a lubricant and surface conditioner is less easily dam-
aged by heating when the lubricant and surface conditioner composition includes at
least one of the following organic materials: alkoxylated or non-alkoxylated castor oil
triglycerides and hydrogenated castor oil derivatives; alkoxylated and non-alkoxylated
" amine salts of a falty acid including mono-, di-, tri-, and poly-acids; alkoxylated and
non-alkoxylatcd amino fatty acids; alkoxylaied and non-atkoxylated fatty'aminc_ N-ox-
ides, alkoxylated and non-alkoxylated quatemary ammonium salts, alkyl esters of 2-
substituted alkoxylated fatty alkyloxy acetic acids (Bnicﬂy denoted hereinafter as "oxa-
acid estells") as described more fully in PCT Application US93/01411 filed February
23, 1993, and water-soluble alkoxylated and non-alkoxylated polymers. Furthermore,
if the lubricant and surface conditioner is nbt applied to the surface from I.hé last
aqueous composition with which the surface is contacted before the last drying of the
surface before automatic conveying, the composition including the organic materials
should also include a metallic element selected from the group consisting of zirconi-
um, titanivm, cerium, aluminum, iron, tin, vanadium, tantalum, niobium, molybdenum,
tungsten, and hafnium in metallic or ionic form, and the film formed. on the surface

as part of thc lubricant and surface conditioner in dried form should include some of
this meuallic element along with organic material.
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. 576 172 . 80 9 - . 80 Triton[err] DF-16 72 69 - .-467

. 103 . 80 9 .80 Trcycol[err] LF-1 65 63 .496 . 122
.40 9 1.20 Pluronic[err] 31Rl 67 64 . 628 . 176 .40
1.20 Triton[err] DF-16 . 78 76 .656 .194 .40 9 1. 20
Trycol[err] LF-1 73 66 . 457 _6._074 1.60 10.5 0 -

60 - 60 . 465 . 121 1.20° 10.5 .40 Pluronic[err] 31R1 60

59 . 531 Dcslﬁﬁppn pﬂ.gﬁ-&mg m; ;gg) Tr | ton| err] DF- 16 67 66
.566 .186 2 .65 . 5 .583
.114 .80 °g="°° "Y‘aﬂdu Fﬂ’hF‘éf'g F&‘]’L’il‘?é cagjgf ol mg‘?“““.%g!?‘ are 142

1305 1805°°"}m§@5‘1‘1¥§§’?‘fm‘35"'5° 'ﬁgb&@ 5902%1‘ rylox®4%5802, Trylel® 5904 Hiylox® 80

5906, Trylox® 5907, Trylox® 5909, Trylox® S918, and preferrcd hydrogcnated castor
oil derivatives include commercial materials such as Trylox® 5921 and Trylox® 5922,
.all availablc from Henkel Corporation. These materials are particularly useful as
additives 1o final stage rinses, because they provide a dried lubricant and surface
conditioner film on the treated surface that resists rise of the COF with heating beyond
the minimum necessary (o dry the surface.

Another preferred group of organic materials comprise water-soluble atkoxyl-
ated; preferably cthoxylated. propoxylated, or mixed ethoxylated and propoxylated
materials, most preferably ethoxylated, and non-ethoxylated organic- materials selected
from aminc salts of fatty acids including mono-, di-, tri-, and poly-acids, amino fatty -
acids, fatty amine N-oxides, and quaterary salts, and watcr soleble polymers.

Preferrcd amine salts of fauy acids include ammonium, quatcrnary ammonium,
phosphonium, and alkali metal salts of fatty acids and derivatives thereof containing
up to SO moles of alkylene oxide in either or both the cationic or anionic species.
Specific examples include Amphoteric N and Amphoteric 400 iminodipropionate sod-
ium salts, available from Exxon Chemical Co.; Deriphat® 154 disodium N-tallow-beta
iminodipropionate and Dcriphat® 160, dxsodmm N-lauryl-beta umnodxprcpxonale.
available from Heakel Corp.

Prcferred amino acids include alpha and beta amino acids and diacids and salts
thereof, including alkyl and alkoxyiminudipropionic acids 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
400, Exxon Chemical Co.; sarcosine (N-methyl glycine); hydroxyethyl glycine;
Hamposyl® TL-40 uicthanolamine lauroyl sarcosinate, Hamposyl® O oleyl sarcosin-
ate, Hamposyl® AL-30 ammoniumlauroyl sarcosinate, Hamposyl® L lauroyl sarcosin-
ate, and Hamposyl® C cocoyl sarcosinate, all available from W.R. Grace & Co.

Preferrcd amine N-oxides include amine oxides where at least one alkyl sub-

stiluent contains at least three carbons and up to 20 carbons. Specific cxamples

include Aromox® C/12 bis-(2-hydroxyethyl)cocoalkylamine oxide, Aromox® T/12
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539 . 111 . 40 10.5 1.20 Pluronic[err] 31RL 55 53 .685

. 205 . 40 10.5 1.20 Triton[err] DF-16 75 70 . 644 . 133
.40 . 10.5 1.20 Trycol[err] LF-1. 77 62 . 444 . 104 1.60
14 0 - 76 .15 .A4TT . 098 1.60 14

0 - 77 75 . 934 . 093 1.20 14 . 40

_Flf| U: Onl[ cl e?{sl(zii.%&ilo §€thyl)la?l%walkyﬁﬁﬁncoxu&%omox@ pMC duﬁé\hylcmoalkylﬂtﬂnc
riton[err
Trycol [ er r pxigp. Aromgx® DMI{I hydrogenated. «nmahyhallowelkylmmc oxide, Aromw@

'Iilr :J,[ 82'[ gE ?F%Flijltgt]n gédhcaxg%ylalkly@énc o;ué% gll avat!aglg from ﬁm) Chcn-ucaisglg ;

Trycol [ er r hnd FroiahB5AO-14-3nd TofiAR® AOT28 availabiédrom Exdon Chemical C6.
Pl uronicl[err] BJPRl 82

referred qualcglary salts include quatcmary ammonium derivatives of fatty

amines containing at least one substituent containing from 12 to 20 carbon atoms and
zero o SO moles of ethylene oxide and/or zero to 15 moles of propylene oxide where
the counter ion consists of halide, sulfate, nitrate, carbdxylale, alkyl or aryl sulfate,
alkyl or aryl sulfonate or derivatives thercof. Specific examples include Arquad® 12-
37W dodecyltrimethylammoniumchloride, Arquad® 18-50 octadecyltrimethylammoni-
urm chloride, Arquad® 210-50 didecyldimethylammonium chloride, Arquad® 218-100
dioctadecyldimemylammoniuméhloride. Arquad®316(W)trihexadecylmethylammoni-
um chloride, Arquad® B-100 benzyldimethyl(C,, i )Jalkylammonium chioride, Etho-
quad® C/12 cocomethyl{POE(2)}ammonium chloride, Ethoquad® C/25 cocomethyl-
{POE(15))ammonium chloride, Ethoquad® C/12 nitrate salt, Ethoquad® T/13 Acetate
tris(2-hydroxyethyl)tallowalkyl ammonium acetatc, Duoqaud® T-50 N.NN.N’ N’-
pentamethyl-N-tallow-1,3-diammoniumdichloride, Propoquad ®2HT/1 1 di(hydrogenat-
ed tallowaikyl)(2-hydroxy-2-methylethyl)mcthylammoniumchloride, Propoquad ®T/12
tallowaikylmethyl-bis-(2-hydroxy-2-methylethyl)ammonium methyl sulfate, all avail-
able from Akzo Chemicals Inc.; Monaquat® P-TS stearamidopropyl PG-diammonium
chloride phosphate, available from Mona Industrics Inc.; Chemquat® 12-33 lauryltri-
methylammonium chloride, Chemquat® 16-50 Cetyltrimcthylammonium chloride
available from Chemax Inc.; and tetracthylimmonium pelargonate, laurate, myristate,
oleate, stearate or isostearate. _

Preferred watcr-soluble polymers include homopolymers and heteropolymers
of ethylene oxide, propylenc oxide. butylene oxide, acrylic acid and its derivatives.
maleic acid and its derivatives, vinyl phenol and its derivaﬁvés. and vinyl alcohol.
Specific examples include Carbowax® 200, Catbowax® 600, Carhowax® 900, Carbo-
wax® 1450, Carbowax® 3350, Carbowax® 8000, and Compound 20M, all available
from Union Carbide Corp.; Pluronic® L61, Pluronic® L81, Pluronic® 31R1, Pluron-
ic® 25R2, Tetronic® 304, Tetronic® 701, Tetronic® 908, Tctronic® 90R4, and
Tetronic® 150R1, all available from BASF Wyandotte Corp.; Acusol® 410N sodium

.
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. 615
. 106
- 24-

. 149 . 40 14
.40 14 1.20 Trycol[err] LF-1 80 76

1.20 Triton[err] DF-16 81 78

-8~
salt of polyacrylic acid, Acusol® 44S$ polyacrylic acid, Acusol® 460ND sodium salt

of malcic 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 adducts of polyvinylphenol.

Additional improvements can often be achicved, particulacly for lubricant and

surface condition treatments applied before the final contact of the wreated surface with
an aqucous composition, by using an inorganic material sclected from metallic or ionic
zirconium, titanium, cerium, aluminum, iron, vanadium, tantalum, niobium, molybden-
um, tungsten, hafnium or tin to produce a film combining onc or more of these metals
with one or more of the above-described organic materials. A thin film is produced
having a coefficient of static friction that is not morc than 1.5, preferably not more
than 1.2, more preferably not more than 1.0, or still more preferably not more than
0.80, and is less than the coefficient without such film, thereby improving can
mobility in high spced conveying without interfering with subsequent lacquering, other
painting, printing, or other similar decorating of the containers.

The technique of incorporating such inorganic materials is described, in partic-
ular 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 eatire disclosures of which,

to the exteat aot inconsistent with any explicit statement herein, are hcreby in-

- corporated herein by reference. The substitution of other metallic materials for those

taught explicitly in one of these patents is within the scope of thosc 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-cthoxylated organic
materials described herein, and to produce a suitable film on the can surface having
a coefficient of static friction not morc than 1.5 afier drying, oﬁc cmploys a mixture
of one or more surfactants, preferably alkoxylated and most preferably ethoxylated,
along with such non-ethoxylated organic material (0 contact the cleaned can surface
prior to final drying and cénvcyixlg. Preferred surfactants include ethoxylated and

non-ethoxylated sulfated or sulfonated fatty alcohols, such as lauryl and coco alcohols. -

Suitable are a wide class of anionic, non-fonic, cationic, or amphoteric surfaciants.

Alkyl polyglycosides such as C, - C,; alkyl polyglycosides having average degrees of
polymerization between 1.2 and 2.0 are also suitable. Other classes of surfactants suit-
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-Setting: 100% Speed: 6.2 fpm .70
3.4 40 There sets of 14 cans each were treated and
collected at the end of the washer using tongs. The cans were stacked on a
| i ght gauge al umi num baki ng pan and weighed wth the longs taking care to
lose as little water as possible during_-the manipul ations. The cans, tongs

o e of Bl T BAPAEH, 26 R4l Sy o BESLp RSN B0RF) 3 10

retention 100 moles of ethylenc oxide, preferably a nonylphenol condenscd with from 6 to 50
moles of cthylenc oxide such as Igepal® C(-887 available from Rhone-Poulenc; al-
kyl/aryl polycthers, for cxample, Triton® DF-16; and phosphate esters of which Tri-
ton® H-66 and Triton® QS-44 are examples, all of the Triton® products being avail-
able from Union Carbide Co., and Ethox® 2684 and Ethfac® 136, both available from
Ethox Chemicals Inc., are representative examples; polyethoxylated and/or polypropox-
ylated derivatives of lincar and branched alcohols and derivatives thereof, as for ex-
ample Trycol® 6720 (Henkel Corp.), Surfonic® LF-17 (Texaco) and Antarox® LF-
330 (Rhone-Poulenc); sulfonated derivatives of linear or branched aliphatic alcohols,

for example, Neodol® 25-3S (Shell Chemical Co.); sulfonated aryl derivatives, (or e'x- "

~ ample, Dyasul(® 9268-A, Dyasulf® C-70, Lomar® D (all available from Henkel
Corp.) and Dowfax® 2A1 (available from Dow Chemical Co.); and ethylene oxide
and propylenc oxide copolymers, for example, Pluronic® L-61, Pluronic® 81, Pluron-
ic® 31iR1, Tetronic® 701, Tetronic® 90R4 and Tetronic® 150R1, all availabie from

BASF Corp. |

Further, the Jubricant and surface conditioncr n accordance with this invention

may comprise a phosphate acid ester or preferably an cthoicylated alky! alcohol
phosphate ester. Such phosphaie esters are commercially available under the trade
name Gafac® PE 510 from GAF Corporation, Wayne, NJ, and as Ethfac® 136 and
Ethfac® 161 from Ethox Chemicals, Inc., Greenville, SC. In gencral, 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 the
cans during their wash cycle, during one of their wreatment cycles such as cleaning or
conversion coaling, during one of their water rinse cycles, or 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 de-
positing on the surface to provide it with the desired characteristics. The lubricant and

surface conditioner may be applied by spraying and interacts with the surface through
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. of t.he finished cans. A fourth set of cans was collected, dried at 210 C
for 3 mnutes and tested to determ ne their CO-. For those cases where the
COF was less than 1.00 the COF-2 was determ ned. Results are shown in

Tabl e 6. Table 6 VARI ATI ON OF WATER
DRAI NAGE W TH LI NE SPEED AND ADDI Tl VE -10- TO

FI NAL RI NSE cheisBfpuof e [@ySioSrpiiti @ provide iLwit@ the d¥@fedr dritd! RBfitMD and COF
o2 surface conditioner film.

The amount-of lubricant and surface conditioner to be applied to the cans
should be sufficient to rcducé the cocfficient of static friction on the outside surface
of the cans to a valuc of about 1.5 or lower, and preferably to a value of about 1 or
lower. Generally spcaking, such amount should be on the order of from about 3
mg/m? to about 60 mg/m? of lubricant and surface conditioner on the outside surface
of the cans. |

For a fuller appreciation of the invention, reference should be made to the fol-
lowing examples, which are intended to be merely descriptive, illlustrauvc, and not
limiting as 10 the scope of the invention.

Examples Group I

Unclcaned aluminum cans from an industrial can manufacturer are washed
clean in examples Type A with alkaline clcancr available from Parkcr+-Amchem Divi-
sion, 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. Fbllowing initial rinsing and before final drying, the cleaned cans
are treated with a lubricant and surface conditioner composition comprising one of the
following (i) about a 1 % by weight aqueous solution in deionized water of active
organic material (I) as specified in Table 2 below; (ii) ébout 1 % of the active organic
(D) in dcionized water plus about 2 gm/l (0.2 %) of the inorganic constitucnt (IT) as
‘specified in Table 2; (iii) about 1% active organic (I) in dcionized water ‘plus about
0.5 % of surfactant (ILf) as specified in Table 2; (iv) about 1 % active organic (1),
.about 0.2% inorganic (II), and about 0.5% surfactant (ITN) as specified in Table 2.

| Among the compositions of the aqueous lubrication and surface conditioning
treatment in this group, the ones containing inorganic constituent (II) from Table 2 are
applied in Stage 4 as defined above, while thosc not containing this idgredient are ap-
plicd immediately before final drying.

In addition, the cans afier drying are evaluated for their coefficient of static
friction using a custom built slip time tester. This apparatus consisted of three timing
stations attached to a motor driven inclinable ramp. Two cans are placed horizontally
in each station and a third placed on top of them in the opposite direction. This

REPLACEMENT SHEET

19 MAR 1997




Dr ai nage Pronoting Additive Speed Mean

StD Mean StD  (Mean)
Setting None 100 31.72 - -
- - None ~ 100 30. 44 - -
- - None 70 28. 40 - -
- - None 70 28. 29 .81 1.446 .071
None 70 _1127. 02 1. 00 - - -
None 40 ZEABLE 2 - - - -
Et hox[err] M -[f#& 0 9. - Ca— - -
Neodol [err] 91} 2Es- ActiveyQrganic (I) 15, o) Inorgagic | Surfggignt (PR | pH | -
Pl uronic[err] 70 17 m14 1.124 - -
Pl uroniclerr] 0 Chemicdl’  7[L .09 1. 206 - -
' Description
L~

Emery 657 | Caprylic acid Al(SO,), | IGEPAL CO-887 | 2.2

Emery 659 | Capric acid | H,ZrF, TRITON X-101 | 2.2

Emery 651 | Lauric acid FeF, NEODOL 25-5-3 {23

Emery 655 | Myristic acid | SnCl, TERGITOL 2.3

TMN-6

Emersol Palmitic acid Ce(NO,), TRITON DEF-16 2.6

143 91% Y

Emersol | Stearic acid H,TiF, TRYCOL 6720 | 2.6

153 NF 92% -

Emerso! Isostearic acid | HH(F, ANTAROX LF- 26

871 330 '

Emersol Oleic acid 75% | (NH,),ZF¢ | TRITON H-55 26

6313 NF

Empol Dimer acid Fe,(SO,), | TRITON H-66 2.6

1014 | 95% : .

Emery Azelaic acid AI(NO,), | TRITON QS-44 2.6“

1110 _

Ethox MI5 { Ethoxylated iso- | TiCl, TRYCOL 6720 30

stearic acid

Emulphor | Polyoxyethylat- | Cel, SURFONIC LF- 3.0

VN 430 ed oleic acid 17 ,

Ethox Polyoxyethylat- | FeF, { LOMAR D 3.0

MQOS ed oleic acid

Monamide } Lavuric alkanol- | FeCl, DOWFAX 2Al 200

150 LW amide

Monamide | Myristic alka- FeBr, DYASULF 9268- | 3.0

150 MW nolamide A

Monamide | Isostearic alka- | H,ZrF, DYASULF C-70 40

150 IS nolamide |

... Table 2 continued on next page ...
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Neodol [err] 91-6

Et hox[ err]
- Pluronic[err]

21. 63
21. 64
- 21.68
21. 69
21.93
22.55
24. 07
5925

1.201

70 20. 83 .27 . 175
M - 14/ 70 21.02 .53 . 728
L-81 (1:1) Ethox[err] M-14/ Pluronic[err] L-61 (1:1)
.32 . 725 - .832 FEthal[err] OA 23 70
72 . 919 - 1.141 __Ethox[err] M-14 70
.18 - - -12- Ethox[err] M- 14 70
- - = - T s =
.38 | Exs0ol . Active Organle (INeoddl Inarggnio 1} sSurfactant (1I1)
.30 amoo 204 = _Fthoxflerr JIIM - 2| 4/ /0
1.00 § pW8ll Trade ©Hemicad Triyl ox[err]} S922 (1:1) T
| Tyfk Na é&on o i i
B | Monamide | Stearic alkanol- H,TiF, IGEPAL CO-887
{ 718 amide
| A Gafac BH | Aliphatic phos- | Fe(NO,), | POLYTERGENT |20
' 650 phate ester, acid SLF-18
| : form
| B Ethox Aromatic phos- | (NH,),ZrF, | PLURONIC L-6f } 3.0
‘; PP16 phate ester
A Gafac BL. | Aliphatic phos- | TaF; TETRONIC 701 6.0
750 phate cster, acid
form _
B Gafac 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 Gafac RA | Aliphatic phos- | (NH),Mo | APG 300 6.0
600 phate ester, acid | O,
form -
A ArmeenZ | 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 | Olcoy! sarcos- | SnCl, TRITON H-sS | 3.0
O ine
A Hamposyl | Stearyl sarcos- | AL(SOQ,), | TRITON X-100 | 2.0
S ine
B Acusol Polyacrylic H,ZrF, TRITON X-120 4.0
410N acid, sodium
7 salt,

... Table 2 continued on next page ...
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Tryl ox[err] 5922

70

25.21

. 97 . 581 . 680
Trylox[err] 5921 70 25. 88 . 26 . 546 . 645
Et hox[err] M-24 100 26. 60 - - -

o -13-.

Active Organic (1) Inorganic | Surfactant (I1I) | pH
. (In
Trade Chemical
Name Description _
Triton GR- | Dioctylsulfo- | ANQ,), | TRYCOL 5882
SM succinate : _
Avanel S | Sodium alkyl- | VOSO, | TRYCOL 5887 | 5.0
70 cther sulfonatc '
Igepon Sodium N-co- | VF, TRYCOL 5964 | 4.0
TC-42 conut and N-
methyl taurate
Igcpon Sodium N- VF, IGEPAL CO-887 | 3.0
TK-32 methyl-N-tall
oil acid tauraie
B Neodol 25- | Sulfonated line- | (NH,),WO, | IGEPAL CO-630 |30 | -
3A ar alcohol, am-
monium salt
A Aromox Bis(2-hydroxy- | (NH,),ZrtF, { NEODOL 25-3 3.0
C/2 ethyl) cocamine
oxide
B | Aromox | Dimethylcoc- | FeF, | NEODOL 25-35 | 3.0
DMC amine oxide _
A Ethoquad | Oleyl Fe,(SO,), | NEODOL 25-9 20
0725 [POE(15))
ammonium
chloride
B Ethoquad | Cocomethyl Al(SO)), | NEODOL 91-25 30
C2 [POE(2)] :
ammonium
, chloride
A Ethoquad | Octadecyl Sn(SOY) TRITON Q5-15 | 3.0
18/5 [POE(15))
ammonium
chloride

... Table 2 continued on nexs page ...
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- 25- Some surfactants were found that arc better at- pronoting water
" drainage than the ethoxylated isostearic acids that are very effective in
provi ding lubricant and sur- face conditioner filns. However, the
surfactants that are exceptionally good at pro- noting water drainage are

. much poorer than et hoxyl at ed |sostear ic aC| ds in redu0| ng CO: MXI ng t he
two types per ==k 5 s

ability to achi JOF valcue@drhamcme adqumgamw msamamum)tl BH
Exanpl es and son Exanples Goup Il @n fhe conbi nation} of §
et hoxyl ated cgs and, Tl

al uni num cans arc ‘;

T Talchal S | TRiTON DE-12

ropoqua
T2 methyl-bis-(2-
hydroxy-2-
mcthylethyl)
ammonium -
methyl sulfate

Ethfac 136 | Phosphate ester | HyZtF, IGEPAL C0-887 |23 |

Ethox Phosphate ester | H,ZrF, IGEPAL CO-887 | 2.7
2684
Trylox Ethoxylated H,ZiF, -~ | IGEPAL CO-887 | 2.3
5922 hydrogenated '
- castor oil -
Trylox o H,TiF, IGEPAL CO-887 | 2.7
5921 - _
Trylox " M ZIF, | TRITONH-66 | 2.7
5925
mm .-_""’J

procedure insures that the burr on the cut edge of the cans docs not interfere with the
motion of the cans. The test begins as the ramp is raised toward the vertical. The
clapsed time from the start of the ramps movement 10 the time when the third can
slides is recorded as the "Slip Time." This timc is then converted into a (Static)
Coefficient of Friction ("COF") according to the equation: |

| COF = Tangent of {4.84 + (2.79-0)]

where t is the time Slip Time in seconds. Fifteen slip times were collected, converted
to COF's and then averaged to give the COF result discussed here. In some cases the
tested cans wcre subjected to an additional bake out at 210° C for 5 minutes and the
COF rcdetenmined; this result is denoted heseinafter as "COF-2".

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

Ex i mparison Examples Group I

In this group, various candidate materials for forming a lubricant and surface
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tenperature and the conposition(s) of the aqueous solution(s) wi th which
cans are contacted during pasteurization are very carefully controll ed,

stai ning of the done of the can often occurs during pasteurization. An FRVE
conbi ning fluozirconic acid and hydrogenated castor oil derivatives in

. proper concentrations has been found txsprovi de both protection agai nst.

dome stai ni ngcﬂH&iiiBﬁhrR@éﬁﬁ:‘i{cU%ﬁd&Fc@ﬁ&lnﬁﬂﬁﬁyﬁﬁﬁ in @6 g of the COF for

nost pur poses. e can washing setup for this group of exanples .

was: . hgG@ereral Procedures. Mobility enhasger/tinsepid proQess Sutinms wereiptepared
St age 2

surfactant, FIYSH %oﬁﬁ‘#\%‘er | ':[%azﬁﬁ%d“ég“gékg ﬁ?ﬂ@ i"%hmgf'sl} "ﬁ‘el";%f"g'tsg'l"ﬁ

dei oni zed wat gioiedl 5 GRS sol(xﬁé)ns wefe propired in tap watde! I%AwA and wall ironed afuniiot ed
in Table 7 and bel'ow, 20 sec. spray + 20 Sec.

dwel |, 29. 4] ermdm cansewgre ohtained from commercial factory production.

Most cans were tested on a pilot scale beltwasher, a single track seven stage
conveyor belt type washer (hercinafter denoted "BW™) at its highest speed of 6.2 feet
per minute ("fpm"). Altemnatively, a carousel type can washer (hercinaficr "CCW™)
that processes 14 cans in & sequence of batch steps under microprocessor control was
employed. Both types of washer were capable of simulating the sequences, dwell and
blow off characteristics of full séale produciion 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
clcancd and treated cans were dried in an electric forced air oven as described below.
Can mobility was tested as in Group L

Foam hcights were determined by placing SO milliliters (hercinafter "mL™) of
the process solution in a 100 mL stoppered graduated cylinder and shaking vigorously
for 10 seconds. The total volume of flvid, liquid plus foam, was determined immedi-
ately and after S minutes of standing. These "foam heights” wili be referred 10 herein-
after as "IFH" (initial foam height) and "PFH" (persistent foam height) respectively.

The water break characteristics of cans treated with candidate final rinse mobil-
ity enhancers ("FRME's) were evaluated by visually raling the amount of waterbreak
on cach 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 completely wa-
terbreak free surface, zero to a completely waterbroken surface and intermediate val-
ucs to watcrbreaks in between. Four cans are evaluated in this way and the scores tot-
aled to give a number between 32 aad 0, the waterbreak free (WBF) result.

112 Effect of Cleaner Bath Fluoride Activity On COF and Reflectivity. The CCW
and subsequent drying oven were used as follows:

Stage 1 tap water, 54.4° C, 30 sec.
Stage 2 RIDOLINE® 124C, 15 mL Free Acid, 3.4 g total of

surfactant, Fluoride Activity 10 10 -20 mV in 10 mV in-
crements, 60° C, 60 sec.




Stage 5 not used _ St age 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 amonia or nitric acid as
required. Done stai ning was eval uated by first renoving the domes
fromthe treated cans with a can opepgg. The domes were then placed in a
wat er bath containi ng,f. ¥ 9/L of 9r‘gﬁcr§t_‘0§&.6[err] ~Cfor 30 mnutes, then
rinsed in deionized 44, ee'g ‘and drie fk%‘fﬂa@y seet @l Ni NG resistance was

eval uated visually by,cogparison wli KNONEARh of 0.4% M E.40, 20 sec.

(V)
Stage 6 not used
Oven S minutes at 210° C

The “fluoride activity” noted for Stage 2 above is defined and can conveniently
be measured by means of a fluoride sensitive electrode as described in U. S. Patent
3.431,182 and commercially availablé from Orion Instruments. "Fluoride activity” as
this term is uscd herein was measured relative to a 120E Activity Standard Solution
commercially available from the Parker+Amchem ("P+A") Division of Henkel Corpor-
ation bjr a procedure described in detail in P+A Technical Process Bulletin No. 968.
The Orion Fluoride Ion Electrodc and the reference electrode provided with the Orion
instrument are both immersed in the noted Standard Solution and the millivolt meter
reading is adjustcd to 0 with a Standard Knob on the instrument, after waiting if nec-
essary for any drift in readings. The electrodes are then rinsed with deionized or dis-
tilled water, dried, and immersed in the sample to be measurcd, which should be
brought (o the same (emperaturc as the noted Standard Solution had when it was uscd
to sct the meter reading to 0. The reading of the electrodes immersed in the sample
is taken directly from the millivolt (hereinafter often sbbreviated "mv" or "mV™) meter
on the instrument. With this instrument, lower poSitivc 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 valuc indicating high
fluoride activity. '

Effectiveness of soil removal was measnred hy use of the “brightness tester."
This device consisted of a power sabilized high intensity lamp and a fiber optic bun-
dle conveying the light to the can surface. The light reflected from the can impinged
on a photocell whase current output was amplified and convened to a digital readout
by an International Microtronics Inc. Model 350 amplifier; the number displayed was
recorded as the brightness of the _suiface. The instrument is calibrated with a back
silvered plane mirror to a measured reflectivity of 440. Once calibrated, the reflectivi-
tes of fourtcen cans were measured and averaged. With this device it was poSsible

to measure the averall interior reflectivity and exterior dome reflectivity. Results are
shown in Figures 1(a) - 1(d).
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-26- factory and unsatisfactory standards. Results are shown in Table 7.
The last two con- ditions shown in the Table are highly satisfactory with
respect to both COF and done staining resistance during pasteurization.
Table 7 EFFECT OF CONCENTRATI ONS OF ETHOXYLATED CASTOR AL

-17-
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 scquence 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 3, 30 sec., 29.4° C temperature

s Stage S 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 2 homogeneous solution. Nitroguanidine was insoluble and
was not investigated further. Resulls are shown in Table 3. Amine oxides with
hydroxyethyl groups bonded to the amine oxide nitrogen, such as Arbmox“‘ C/12 and
T/12, and oxa-acid csters such as those identificd in the table as OAE 1 - 4, are pre-
ferred lubricants and surface conditioners, as arc the ethoxylated castor oil derivatives
considered in more detail below. |

IL4 Ethoxylated Castor Oil FRME's. The CCW was charged and operated as de-
scribed in § I3 with the exceptions that the Stage 3 deionized water rinse was applied
for 130 sec and the first oven treatment was performed at 200° C rather than 150° C.
The Stage 4 compositions were as shown in Table 4. The experiment using Trylox™
5921 included 0.2 g/L. of lgépal'“ CO-887 in an unsuccessful attempt to clarify the
solution; a slight cloudiness persisted ¢ven in the presence of the cosurfactant '
1.5 The Effect of Ethylene Oxide Content On The Properties of Isostearyl FRME's
And Binary Mixturés With Other Surfactanis. The CCW was charged and operated
as described in § IL3 with the Stage 4 variations shown in Table 5. The results indi-
cale that only very slight defoaming at best was achievable with these defoamers.
Howcver, lower amounts of ethoxylation of the primary ethoxylated isostearic 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™ LF-1 with Ethox™ MI-9 produce somewhat more foam
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.are shown in Table 8.
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Ri nse
0.70

77.

None .

CANS Additive to Final
Et hox[ err]

0.81

Percent WAt er Retenion
100 % ( Defi ned)

83.6 Pluronic[err]/Plurafac[err]

Tabl e 8: RESULTS WTH TI N- PLATED STEEL D&l
Tergitol[err]

Mean COF Val ue

1.04
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-28- CLAIMS: 1. A process conprising the steps of cleaning a nmetal can
wi th an aqueous acidic or al kaline cleaning solution, drying the cl caned
can, and subsequently conveying the cleaned and dried can via autonsatic
conveyi ng equi pnent to a location where it is lac- qucred or decorated by
printing or both. characterized by contacting at |east one exter- ior
surface of said netal can, prior to the last drying of said exterior

surface before automati c conveyi ng, y_\ﬁb a lubricant and surface
condi tioner formng conposition,

Table 4
ETHOXYLATED HYDROGENATED CASTOR OIL DERIVATIVES AND
COMPARISONS AS FINAL RINSE MOBILITY ENHANCERS

Product Grams/ COF __COF2 _ IFH PFH
-Hape.  BLG  pe ' S Mem SO |

None 0 w9 - ) . .
Trylox™ 5922 16 49 o1 S03 085 69 65
Trylox™ 5922 0.4 874 161 1055 151 &0 56
Trylox™ 5922 08 1.007 .n7 1.131 132 70 60
1 rylo 5921 1.6 511 108 '.548 093 74 68
Trylox™ 5921 04 1072 .44 1034 20t 6  $9
Trylox™ 5921 0.8 883 14 98 12 62 54
Trylox™ 5925 3.2 914 J40 1139 157 67 62
Tylox™ 5925 64 1020 .49 1231 U2 4 67
Trylox™ 5925 9.6 865 180 1007 122 73 63
Ehox™Ml-14 16 621 dIg 1059 a4 7S 70 -

than compositions with an equal total amount of Ethox™ MI-9 alone, but also give

further reductions in the COF. The interactions are evidently complex and difficukt
to predict.

1.6 Final Rinse Mobility Enhancers and Rinse Aids. The BW was operated as

follows:
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

~ Slage 4 not uscd
Stage § 'deionized water
Stage 6 as noted in Table 6, 0.2 g/L. total active additive

The line speed of this washer was controlled by a rheostat with the following. approxi-

mate relationship between percentage of output and line speed in feet per minute:
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thereby formng a filmon the can surface to provide the surface of the can
after dry- ing with a coefficient of static friction that is not nore than
1.5. preferably not nore than 1.2, nore preferably not nore than 1.0, stil
nore preferably -not nore than 0.80, and that is |ess than would be obtained
on a can surface of the sanme type without such filmcoating, said |ubricant
and surface conditioner form ng conposition being an aqueous sol ution
conpri si ng wat er-sol ubl e organi c mat%e}t al sel ected fromthe group

consi sting of al koxylated or non-al koxyl ated castor oil triglycerides,

hydr ogenat ed | | |

Lcastor ol derivatives, alkoxylated and non-alkoxylated am ne
salts of a fatty acid in- cluding m)norhlecgi-, tri- and pol y-acids;

al koxyl at ed_apg: 500 YkPAULR DR OE Eriihefich fign 1RIERRXk 1 fbriE
non-al koxyl at e, gt gty ﬁf&% o R A BT
N AT :
At epgo s ar% zl;l soﬁégﬁ%%géﬁéﬁgﬁtﬁ%ﬁﬁﬁ oxy| ated

guat ernary anmo X
east one of the

pol ynmers and m xtures
el enents sel ect eébl{ rom zi r%&gj‘md titani ummﬁ,g&rum al um NiFR itm, tin,
vanadi um . -_— =

Isostearic Acid
Mean S g8l #ofEO  pBl, __ _Name
w .
Molecule
1.139 .170 0 - o] - - -
1.159% .181 0 - 0 - - -
1.069 165 4] - ] - - -
1.190 - .1s8 o - o - - -
1.154 .198 0 - 0 - . - -
1.142 .174 (Average of result with above five can lots)
.587 .170 o - 1.60 Pluronic™ 31R1 77 50
.817 . 158 0 - 1.60 Triten™ DF-16 279 55
.659 .175 0 - 1.60 Trycol™ LF-1 S0 50
499 .099 1.60 ¢ a - s5 s§
478 .072 1.20 9 .40 Pluronic™ 31R1 61 58
.479 ,093 1.20 S .40 Triton™ DF~16 63 82
.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 Pluroaic™ 31Rl: 67 64
.628 176 .40 9 1.20 “Triton™ DF-16 78 6
-656 .194 .40 9 1.20 Trycol™ LP-1 73 €6
.457 .074 1.60 10.5 0 - 60 60
.465 <121 31.20 10.% .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.% .80 Pluronie™ 31iR1 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 Pluronic™ 31R1 ss 3
.685 208 .40 140.S8 1.20 Triton™ DF-16 75 70
.444 .104 1.60 14 4] - 76 75
477 .098 1.60 14 0 - 77 75
.534 .093 1.20 14 .40  Pluronic™ 331R1 74 1
.456  .121 1.20 14 .40 Triton™ DP-16 80 75
.516 .148 1.20 14 .40 Trycol™ LP-1 81 80
. 505 .106 .80 14 .80  Pluronic™ 31R1 82 79
.532 .128 .80 14 .80 Triton™ DF-~16 8s 84
.456 .078 .80 14 .80 Trycol™ LP-1 86 83
.681 .178 .40 14 1.20 Pluronic™ 31R1 82 79
.61S .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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tantal um niobium nolybdenum tungsten, and hafniumin netallic or ionic
formand the filmfornmed on the can surface contains at |east part of said

i norganic material in addition to said organic material. 2. A process
according to claim1l, wherein said aqueous solution includes at |east one
material selected fromthe group cons'ﬁti ng of al koxylated am ne salts of a-
fatty acid including nono-, di-, tri=¢*and pol y-acids: al koxylated am no
fatty acids, al kdSepting: at ed 108%ty ani Speedt oxi dés2 fpal koxyl at ed quat ernary
amoni um salts, and water-s?ubl e al koxyl at ed 3pbl"yners.

40 - 18 -
Three sets of 14 cans each were trcated 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 watcr 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 minutes

and tested 1o determine their COE. For those cases where the COF was less than 1.00
the COF-2 was determined. Results are shown in Table 6. '

. Table 6
VARIATION QF WATER DRAINAGE WITH LINE SPEED AND ADDITIVE -
TO FINAL RINSE . '
Iubricant and/or Watce Line Water Retention ' COF COF-2
Drainage Promoting Additive Speed Mean SiD Mean st Mean)
: Seaing —

-~ 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 - - -
Rone 40 23.34 - - - -
Ethox™ KI-14 40 18.11 - - - -
Reodol™ 91-2.5 . 70 15.65 <37 1.356 .211 -
Pluronic™ L-81 70 17.44 .14 "1.124° - -
Pluronic™ 1L-61 70 17.71 .09 1.206 - -
Na:do‘]:" 91~6 70 20.83 .27 1.201 .175 -
Ethox™ MI-14/ -

g“ﬁ“?‘“" !i_n. (1:1) 720 | 21.02 .53 .728 .970
Ethox I-14 -

Pluronic™ L-61 (1:1) 70 21.63 .32 «725 .832
Ethal™ OA-23 70 21.64 .72 .919 - .1.141
Ethox™ MI-14 70 21.68 .18 - - -
Ethox™ MI~-14 70 21.69 - - - -
Ethox™ MI-10.5 70 21.93 .38 .5580 - . 727
gezdo}.“ 91-2/ 70 22.58% .30 1.009 .204 -

- Bthox™ M1-1

Trylox™ $922 (1:1) 70 24.07 1.00 .581 - .707
Trylox™ 5926 70 24.62 .92 1.0%0 - -
Trylox™ 5922 i 70 25.21 .97 .581 - . 680
Trylox™ 5921 70 25.88 .26 .546 - . 645
Echox™ MI-14 100 26.60 - - - -
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- 29-. 3. A process according to claim2, wherein said aqueous sol ution
“includes at |east one material selected fromthe group consisting of
ethoxyl ated amine salts of a fatty acid including mono-, di-, tri-, and
pol y-aci ds; ethoxylated amno fatty acids. ethoxyl- ated fatty am ne

N-oxi des, ethoxyl ated quaternary anmoni um salts. and wat er-sol ubl e
et hoxyl at ed pol yners. :

-25-
Some surfactants were found that are better at promoting water drainage than

the cthoxylated isoslearic acids that are very cffective in providing lubricant and sur-
facc conditioner films. However, the surfactants that are exceptionally good at pro-
moting water drainage arc much poorer than cthoxylated isostearic acids in reducing
COF. Mixing the two types permits improvement in water drainage, while relaining
the ability to achieve COF values that are adcquate in many applications.

Examples and Comparison E les Group 111

The combination of ethoxylated castor oil derivatives and fluozirconic acid
shown in Table 3 above has heen found to have an unexpected additional advantage,
which is illustrated further in this group.

Some beverages packaged in aluminum cans arc pasteurized, and unless the
temperature and the composition(s) of the aqueous solution(s) with which cans are
contacted during pastcurization are very. carefully controlled, staining of the dome of
the can often occurs during pasteurization. An FRME combining fluozirconic acid
and hydrogenated castor oil derivatives in proper concentrations has been found to
provide both protection against dome staining during pasteurization and adcqila:e
lowéring of the COF for mos! purposes.

‘The can washing setup for this group of cxamples was:

Stage 1 ~ sulfuric acid, pH 2.0, 30 scc., S4.4° C

Stage 2 RIDOLINE® 124C, 1S 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 § not used

Stage 6 not used

In addition to the ingredients lisiéd in Table 7, the solutions were all adjusted
to pH 4.5 by addition of aqucous ammonia or nitric acid as required.
| Domc staining was cvaluated by first removing the domes from the trcat-cd
cans with a can opener. The domes were then placed in a water bath containing 0.2
/L of borax at 65.6° C for 30 minutes, then rinsed in deionized water and dried in
an oven. Staining resistance was cvaluated visually by comparison with known satis-
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4. - A process according to claim1l wherein said aqueous sol ution includes
an amne salt of a fatty acid. 5. A process according to claiml
wherein sai d aqueous solution includes an amno fatty acid. 6. A
process according to claim1l wherein said aqueous solution includes a fatty
am ne N-oxide. 7. A process according to claim1 wherein said aqueous
solution includes a quat- ernary salt. 8. A process according to claim
1 wherein said aqueous solution i nchdes a wat er

factory and unsatis(actory standards. Results are shown in Table 7. The last two con-

ditions shown in the Table are highly satisfactory with respect to both COF and dome
staining resistance during pasteurization.

Table 7

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

Grams of " Gramsof COF Pasteurization
H,ZiE fLiter Trylox™ Protection Rating
21/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
les and ison Examples Grou

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
lin cans: (i) Ethox™ MiI-14; (ii) 2 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 cthylene and
propylene oxides, with poly{propylene oxide) block caps on the ends of the polymers.
All were used at a concentration of 0.2 g/L of active matcrial with deionized water in
a final rinsc before drying, after an otherwisc conventional tin can washing scqucnci:.

Water retention and COF values were measured as generally described above. Results
are shown in Table 8.




soluble polyner. 9. A process according to claim1l wherein said aqueous
solution includes an al- koxyl ated or non-al koxyl ated castor oil
triglyceride or a hydrogenated castor oil deriv- ative. 10. A process
according to claiml wherein said inorganic material includes zircon- ium
11. A process according to claim1l wherein said inorganic materi al

I ncludes titan- ium 12. A processz7accordi ng to claiml wherein said
aqueous solution also includes a Ters

Table 8: RESULTS WITH TIN-PLATED STEEL D&I CANS

Additive to Final Ringe Mean CQF Value Pereent Watee Retention
None 1.4 100 % (Defined)
Ethox™ 070 3.6
Pluronic™/Plurafac™ 0.81 71.3
Tergitol™ | 082 78.6
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non-ionic, anionic, cationic, or anphoteric surfactant. E!IIII I“tl"!m(ﬂlllﬂ‘“'
“raccording to claim12 wherein said surfactant is ethoxylat
process according to claim 12 wherein said surfactant_is an anionic

surfact-  ant. THIS SHEET HAS BEEN
| | REPLACED

| -28-
CLAIMS: ~

——

L A process comprising the steps of cleaning a metal can with an aqueous acidic
or alkaline cleaning solution, drying the cleaned can, and subsequently conveying the

- cleaned and dried can via automatic éonveying equipment to a location where it is lac-
quercd or decorated by printing or both, characterized by contacting at lcast onc exter-
ior surface of said metal can, prior to the last drying of said exterior surface before
automatic wnveying. with a lubricant and surface conditioner forming compasition,
thereby forming a film on the can surface to provide the surface of the can after dry-
ing with a coefiicient of suatic friction that is not more than 1.5, preferably not more
than 1.2, more preferably not more than 1.0, still more preferably not morc than 0.80,
and that is less than would be obtained on a can surface of the same type without such
film coating, said ‘lubricant and surface conditioner forming composition being an
aqucous solution comprising water-soluble organic material selected from the group
consisting of alkoxylated or non-alkoxylated castor oil triglycerides, hydrogenated
castor oi] derivatives, alkoxylated and non-alkoxylated amine salts of a t‘auy acid in-
cluding mono-, di-, tri-, and poly-acids; alkoxylated and non-alkoxylated amino fatty
acids, alkoxylated and non-alkoxylated fatty amine N-oxides, alkoxylated anc non-
alkoxylated quatemary ammonium salts, oxa-acid csters, and water-soluble alkoxylated

~ and non-alkoxylated polymers and mixtures thereof, and also comprising at least onc

. of the elements selected from zirconium, titanium, cerium, aluminum, iron, tin,
vanadium, tantalum, niobium, molybdenum, tungsten, and hafnium in metallic or ionic

form and the film formed on the can surface contains at least part of said inorganic
material in addition to said organic material.

2. A proccss according to claim 1, wherein said aqueous solution includes at least
one material selected from the group consisting of alkoxylated amine salts of a fatty
acid including mono-, di-, tri-, and poly-acids; alkoxylated amino fatty acids, alkoxyl-
ated fatty amine N-oxides, alkoxylated quatcrnary ammonium salts, and water-soluble
alkoxylated polymers.

REPLACEMENT SMEET

' 19
-This Sheet Has Been Replaced MAR 1997

ARRANTAR




-30- 15. A process-according to claim1 wherein said lubric mnnumﬂﬁlll
conditioner is applied followng can cleaning in a cleani ngﬁm

with a fluoride ion activity at |least as great as the activity indicdted by
a fluoride sensitive electrode reading of 10 nmv. 16. A process according
to any one of clains 1 - 15, wherein the can is an alum - numor tin plated

steel can. 17. A process according _to claim 16, wherein the |ubricant
-and surface conditioner -29-

RN A process according W claim 2, wheeein said aqueous solution includes at least
onc material sclected from the group consisting of ethoxylated amine salts of a fatty
acid including mono-, di-, tri-, and poly-acids; ethoxylated amino fatty acids. ethoxyl-
ated falty amine N-oxides, cthoxylaled quatcmaiy ammonium salts. and water-soluble
cthoxylated polymers.

4. A process according to claim 1 wherein said aqueous solution includes an
amine salt of a fatty acid.

S. A process according to claim | whercin said aqueous solution includes an
amino farty acid.

6. A process according to claim | wherein said aqucous solution includes a fatty
amine N-oxide. '

7. A process according to claim 1 wherein said aqueous solution includes a quat-
ernary salt.
8. A proccess according to claim 1 wherein said aquecous solution includes a water

soluble polymer.

9. A process according to claim 1 wherein said aqueous solution includes aa al-

koxylated or non-alkoxylated castor oil triglyceride or a hydrogenated castor oil deriv-
ative.

10. A process according to claim I wherein said inorganic material includes zircon-
ium.

11. A process according to claim 1 wherein said inorganic material includes titan-
ium. |

12. A process according (o claim 1 wherein said aqueous solution also includes a
non-ionic, anionic, cationic, or amphoteric surfactant.
13. A process according to claim 12 wherein said surfactant is cthoxylated.

14. A process according to claim 12 wherein said surfactant is an anionic surfact-
ant.
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Is applied and the treated can is subjected to at least t '
aqueous com positions after such application of the IubrWﬂﬂW“ﬂM‘“M“'
conditioner. 18. A process conprising the steps of cleaning an al um-nam*+
can wi th an aqueous acidic or al kaline cleaning solution, drying the

cl eaned can, and subsequently convey- ing the cleaned and dried can via
automati ¢ conveyi ng equi pnent to a.location where it is |acquered or
decorated by printing or both, charad®erized by contacting at |east one
exterior sufdface Aoprosessaceirding fueiaian h whetcinoaid ybtierat pedssurtacs pongitianes 5 d
exterior sut-, fac f . I ' | . | surface
condi t1 oner FFERERARE Ay RAMEY Ldibhoshich bh 4 i i acBfly
rinsing, thef ey dsogeir we httivitydndiched bypa fhiotide sensiive Rlceubdiereading ofir f ace
of the can after drying with a coefficient of stat- ic friction that is not
nore than 1-80 Mheferably not nore than 1.2, nore preferably not nore than

1.0, still nore preferably not nore than .80, and is |less than the COF
t hat 16. A proccss according to any one of claims 1 - 15, wherein the can is an alumi-

num or tin plated steel can.

17. A process according to claim 16, wherein the lubricant and surface conditioner
is applied and the treated can is subjected to at least two contacts with aqueous com-

positions after such application of the lubricant and surface conditioner.

18. A process comprising the steps of cleaning an aluminum can with an aqueous
acidic or alkaline clcaning solution, drying the cleaned can, and subsequently convey-
ing the cleancd and dried can via automatic conveying equipment to a location where B
it is lacquered or decorated by printing or both, characterized by contacting at least .
odé exterior surface of said aluminum can, prior to the last drying of said exterior sur-
face before automatic conveying, with a lubricant and surface conditioner forming
composilion'and drying the can without subscquent rinsing, thereby forming a film on
the can surface to provide the surface of the can after drying with a coefficicnt of stat-

' jc friction that is not more than 1.5, preferably not more than 1.2, more preferably not
more than 1.0, still more preferably not more than 0.80, and is less than the COF that
would be obtained by an otherwise identical sequence of treatments except that the
lubricant and surface conditioner forming composition is substituted with water only,
characterized in that the lubricant and surface conditioner forming composition is an
aqueods solution comprising at lez;st one of alkoxylaied and non-alkoxylated castor oil
triglycerides and hydrogenated castor oil derivatives, fatty amine oxides having at lcast

onc hydroxyethyl substituent on the amine oxide nitrogen atom, and oxa-acid esters.

19. A process according to claim 18, wherein the lubricant and surface conditioner
forming composition comprises ethoxylated, hydrogenated castor oil triglycerides.
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woul d be obtained by an otherw se identical sequence of treatnents except
*that the lubricant and surface conditioner form ng conposition is
substituted with water only, characterized in that the lubricant and
surface conditioner form ng conposition is an aqueous sol ution conprising
at | east one of al koxyl ated and non-al koxyl ated castor oil. triglycerides
and hydrogenated castor oil derivatives, fatty am ne oxides having at | east
one hydroxyet hyl substituent on the ardhe oxi de nitrogen atom and oxa-acid
esters. 19. A process according to claim 18, wherein the |ubricant and

surface conditioner form ng conposition conprises ethoxyl ated,
hydr ogenat ed castor oil triglycerides.

AQUEOUS LUBRICATION AND SURFACE CONDITIONING FOR
- FORMED METAL SURFACES

ABSTRACT

A lubricant and surface conditioner for formed metal surfaces, particularly bev-

cragc containers, reduces the éoefﬁcicnt of static friction of said metal surfaces and

- cnabiés drying said metal surfaces ;u a lower temperature. The conditioner is formed

by contacting the metal surface with an aqucous composition that includes a water-sol-

uble organic material selected from a phosphate ester, alcohol, fatty acid including

mono-, di-, tri-, and polyacids; fatty acid derivatives such as salts, hydroxy acids,
amides, esters, cthers and derivatives thercof; and mixtures thercof.

Figure 1(a)
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CLAIMS:

i. A process comprising the steps of cleaning a metal can with an aqueous acidic
or alkaline clcaning solution, drying the cicancd can, and subscquently conveying the
cleancd and dricd can via automatic conveying equipment to a location wherc it is lac-
quered or decorated by printing or both, characterized by contacting at least onc exter-
ior surface of said metal can, prior to the last drying of said exterior surface before
automatic conveying, with a lubricant and surface conditioner forming composition,
thereby forming a film on the can surface to provide the surface of the can after dry-
ing with a coefficient of static friction that is not more than 1.5, preferably not more
than 1.2, more preferably not more than 1.0, still more preferably not more than (.80,
and that is less than would be obtained on a can surface of the same type without such
film coating, said -lubricant and surface conditioner &Srming composition being an
aqucous solution comprising water-soluble organic material selected from the group
consisting of alkoxylated or non-alkoxylated castor oil triglycerides. hydrogenated

castor oil derivatives, alkoxylated and non-alkoxylated aminc salts of a fatty acid in-

cluding mono-. di-, ti-, and poly-acids; alkoxylated and non-alkoxylated amino fatty

acids, alkoxylated and non-alkoxylated fatty amine N-oxides, alkoxylated anc¢ non-
alkoxylated quaternary ammonium salts, oxa-acid csters, and water-soluble atkoxylated
polymers and mixtures thereof, and also comprising at least one of the elements
selected from zirconium, titanium, cerium, aluminum, iron, tin, vanadium,
tantalum, niobiﬁm, molybdenum, tungsten, and hafnium in metallic or ionic form
and the film formed on the can surface contains at least part of said inorganic
material in addition to said orgé.nic material.

2. A process according to claim 1, wherein said aqueous solution includes at least

one material selected from the group consisting of alkoxylated amine saits of a fatty
acid including mono-, di-, tri-, and poly-acids; alkoxylated amino fatty acids, alkoxyl-
ated fauy an-line N-oxides, alkoxylated quatcrnary ammonium salts, and water-soluble
alkoxylated polymers.
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scope of the invention.  Practice within the numerical limits given, however, is gener-
ally preferred.

Also, unless there is an explicit stalement to the contrary, the description below
of groups of chemical materials as svitable or preferred for a particular ingredient ac-
cording 10 the invention implies that mixtures of two or more of the individl;al group
‘members are cqually as suitable or preferred as the individual members of the group
uscd alone. Furthermore, the specification of chemical materials in jonic form should
be undersiood as implying the presence of ~somc countcrions as necessary for electrical
ncutraliiy of the total composition. In general, such counterions should first be sclect-
cd to the extent possible from the ionic matenals specified as pan of the invention;
any remaining counterions needed may generally be selected freely, except 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 the coefficient of fric-
tion of a surface treated with a lubricant and surface conditioner is less easily dam-
aged by heating when the lubricant and surface conditioner composition includes at
least one of ihe following organic materials: alkoxylated or non-alkoxylated castor oil
triglycerides and hydrogenated castor oil derivatives; alkoxylated and non-alkoxylated
amine salts of a fatty acid including mono-, di-, tri-, and poly-acids; alkoxylated and
non-alkoxylatcd amino fatty acids; alkoxylated and non-alkoxylated fatty aminc N-ox-
ides, alkoxylated and non-alkoxylated quatermnary ammonium salts, alkyl esters of 2-
substituted alkoxylated fatty alkyloxy acetic acids (briefly denoted hereinafter as "oxa-

acid esters”) as described more fully in PCT Application US93/01411 filed February
23, 1993, and water-soluble alkoxylated polymers. Furthermore, if the lubricant and

surface conditioner is not applied to the surface from the last aqueous composition with
which the surface is contacted before the last drying of the surface before automatic
conveying, the composition including the organic materials should also include a
metallic element selected from the group consisting of zirconium, titanium, cerium,
aluminum, iron, tin, vanadium, tantalum, niobium, molybdenum, tungsten, and
hafhium 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._tt}is_metallia

S
element along with organic material. Mi E/ ‘”




