~-1- CONDI TI ONI NG THE SURFACE OF FORVED METAL ARTI CLES This invention
relates to the conditioning of the surface of formed netal aptj S5, Lt is
nore particularly directed.to processes that produce on SU%HLF%%%S%EﬁEFaI
articles, e.g. alumniumcans, a conditioned surface that is substantially
or entirely free from"water breaks" whepn wet, or in other words a surface
over which any water present on the surface spreads spontaneously; and al so
with conpositions for use in those processes. Mire specifically this a
i nvention is concerned particularly with certain aqueous conpositions,
suitable for contacting fornedNpeEtraoNING a98s sURKEPESit thereon (after
drying) a nobility-enhancing lubricant film said conpositions being :
prot ect ed agai nst deteri or at OFn FORMB METAT i ARTIELES cr 0- or gani sns during .

storage and/ or. agai nst foam ng during use. This invention stens from our f’.

continuing efforts to conbat the problens that beset the high-speed
production of al um nium beverage cans, as described in our United States

Patent No. 4, 85Ph381 inyentdamaredatesi tq stheqaandptdaningaf hibesone

anal ogy with the procedures there described, though it should be enphasised
t hat the ﬁQ£ﬁﬁﬁeiﬂ?eﬁ??ﬂﬁdaP§Gaﬂnaﬁﬁ&?%&%ﬁ;is a clear departure

It is more particularly directed to processes that
produce”on such formed metal articles, e.g. aluminium cans,
a conditioned surface that is substantially or entirely free
from “water b:eaks“ when wet, or in othér words a surface
over which any water pfesent on the surface spreads
spontaneéusly; and also with compqsitions for use in those
processes. More specifically this invention is_cpncerned
particularly with..certain aqueous combosiﬁions, suitable
for contacting fo;med metal surfaces to deposit thereon
(after drying) a mobility—énhancing-lubricant film, said
compositions being'protected against deterioration from the
action of micro-organisms dugiﬁg storage and/or against
foaming during use.

This invention‘stems from our continuing efforts to
combat the problems that beset the high-speed production
of aluminium béverage cans, as described in our United
States Patent ﬁo. 4,859,351, and in that sense it is a
development of aﬁd has some analogy with-the procedures
there described, though it should be_emphasised that the

present invention also in many ways is a clear departure
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2% from those known procedures, and capable of achieving distinctly better
results. W have now found that a forned netallic and especially al um ni um
surface, which has in a conventional manner been thoroughly cleaned and
de-greased by sufficient contact with a ywater-based acid or al kaline

cl eanser, can be effectively and advant ageously surface-conditioned so as
to inpart increased nobility, i.e. a I'ow coefficient of static surface
friction, to the surface when subsequently dried, w thout harm ng the
reflectivityfaomwrthoaa | khywal phecieidisrésgatands cafpEbler dficasthicseing
of lacquer thereto, by enploynment of processes involving treatnment of the
surface wi t hddettinick lyomedsieri oressultshi ch conprise or preferably consi st
essentikally of water and the other conponents idéntified bel ow. According
to onewaspect theWe have agwdeundrtdats A feoxmed mekraliief and espgcially
previously-fornmed alumniumarticle, already de-greased ,and cl eaned to
renove al umi ALFRIMIEY SWELRERer whdrhd hash i AafPBNentdanal mapper been

thereafter water- rinsed,. is treated. by contact, while_ still wet fromth
wat er - ri nse °é?glhir]1¥u icd',eaé‘(ﬁt@ﬁd rﬂﬁ%lqte&ﬁﬁ)‘gn’%ts'&%ﬁbﬁ%?f‘Foﬁ°WEP8ﬁ with

bestdes vater COMLI $6%ed ({didr 1R En cuailell! Cdf 5L’ BkRectivery

and advantageously'surface-conditioned'so as to impart

increased mobility, i.e. a low coéfficient of static surface

.&Jf friction, to the surface when subsequently dried, without
harming the'reflectivity or printability of the thus-~-treated
surface dr the adherence of lacquer thereto, by employment
of processes involving treatment of the surface with certain
compositions -.which comprise or preferably ccnsiét
essentially of water and the other components identified
below.

According to one aspect there is provided a process in
which the surface of a previously-formed aluminium article,
alreédy de~greased and cleaned to remove aluminium fines and.
other solid contamination therefrom and thereafter water-
rinsed, is treated by contact while still wet from the
water-rinse with a liéuid,'aqueous multi-component
.composition which besides water comprises:

-(A) one or more water-soluble materials conforming to the

.general. formula:



-

general formul a: [err] (wherein each of [err] and [err] which may be 4
the sanme or different, is hydrogen or an alkyl group containing from1 to 4
carbon atons, each of x, y and z is3zero org:an integer from1l to 25, and
each of [err] and [err] which may be the game or different, is hydrogen or
a nonoval ent cation or a nonoval ent fraeid@n-@dn,aopotp?val ent cation or an
al kyl, aryl or arylal kyl groumont aion/(ng fromf to 20 carbon at ons,

provi ded however that At | east] one offferr] and [err] (i) is not hydrogen
and (ii) has at Rea$@-CByreCH)gtRo: group .interposed between it and the
phosphorus atom -(B) one or nore mafgiésoluble salts containﬂﬂa I ons t hat

i nclude one or nore Fe, Zr, Sn, Al and/N\gr Ce aton(s),; sand -(C) one or nore
wat er - sol ubl e metal -et chi ng conpounds. & (sta—BE, Wbt ed that not .all of;

t he specified conponents nust be separate terials. Fluorozirconic aci
(i.e. [err] can for exanple serve sinultaneously both as conmponent (B) and
as corpRopdin(Ceadd &f RICT bl 1RE, CUHREACHay Ao | EnbC sameOBROUNd .
conformng to general formula | erein each of X and z I's zero, and each
-of [eqffrepenk; i3 mWHfﬁﬁihOéraaﬁaHIH}I”gféﬁﬁOeoﬁﬁaﬁhiﬁ§1f%@ﬂ quch -
materials can serve as all of : L

to 4 carbon atoms, each of %, y and z is zero or an integer

from 1 to 25, and each of R%Z, R? and R®, which may be the

same or different, is hydrogen or a monovalent cation or a

O

monovalent fraction of a polyvalent cati'dh or an alkyl, aryl
or arylalkyl group containing from 1"to"-20. carbon atoms,
provided however that at least one of Rz; ‘R4na RS (i) is
not hydrogen and (ii) has at least one alkoxy group
interposed between it and the phosphorus atom;

-(B) one or more _water-soluble salts containing ions that
include one or more Fe, Zr, 8n, Al and/or Ce atom(s); and
-(C) one or more water-soluble meta'l-etch'ing compounds.

It shoulq be noted that not all of the specified.
components muét be separéte materials. Fluorozirconic¢ acid.
(i.e. H.2ZrF6) can for example serve s:i_.multarieously both as
com?onen‘i: (B) and as component (C).

It is preerable for compon'enﬁ (A) to be a compound
conforming to general formula I wherein each of x .and' z is
zero, and each of R? and RS ié hydrogén or a catioa or
cation fraction, and such materials can serve as_all of
components (A), (B) and (C), for example if 13_2_ is hydrogen

"and R is (1/3)Fe*3.



-4 . :
conponents (A), (B) and (C), for exanple if R2 is hydrogen and R5 is-[err]
-4- The netal -etching conponent (C) is preferably one or a m xture of nore
than one of the follow ng acidic substances, nanely nitric acid,
sul furi.c acid, phosphoric acid, hydrofluoric acid, hydrochloric acid,
hydr obrom ¢ acid and hydroi odi ¢ acid, 435 wel | as acid salts of sulfuric
and phosphoric acid, and also salts of nitric, sulfuric, phosphoric,
hydrof | uoric, hydrochloric, hydrobromc and hydroiodic acids having an

i oni zation prgg cﬁmta{ghiﬁ ?éﬁ%ég@t Ege ?%B‘.@r‘g'btlg ‘MHeCQ; y form

the salt. Optional I -CO nent conp05|t|on
al so Com&k%%%e dfOndie® ardWrfe ‘&W%Pﬁ%ﬁ(@é&dfh EA e S

for [err] (wherein R7 is | 1near, <cyclic or branched

satur eekanmqval Bitriati phadic, hysma&laen el y Com b%ﬁhwgcff%ﬁ}o 25
carbon-atons, X is hydrogen, hal ogen, phenyl or [err] le s is an I nteger

from1 thya&ofand:x{lef racid@s hi@reetordaniag@ids hpdgebeomiclf acid aarld ., the
amount of conponent (D) being sufficient to stabilize the liquid
conposi t hgdrajadist acid, as well as acid salts of sulfuric and
phosphoric acid, and also salts of nitric, sulfuric,
'phosphoric, _hydrofluoric, hydrochloric, hydrobromic.. and
hydroiodic acids having an ionization product constant less
\_» than that of the acid with which they form the salt.
Optionally but preferably the multi-component
composition also éomprises:
-(D) one or more compounds conforming to the general

formula:

R7-0(-CHR'-CH,-0) X - (X1)

(wherein R? is a linear, c¢yclic or branched saturated

monovalent aliphatic hydrocarbon moiety containing from 1 to

- 25 carbon atoms, X is hydrogen, halogen, phenyl or R‘, while

~ s is an integer from 1 to 50, and R1 has the_same.meaning as
in general formula I), the amount of component fD) being - -

sufficient to stabilize the 1liquid composition against

phase-separation.

.Preferably coniponent (D) will be one or more of the

_compounds of general formula (II) wherein R’ contains from 4

to 20 carbon atoms, and/or s is an integer of from 1 to 20.

Again optionally but preferably the multi-component

composition also comprises:



phase-separation. Preferably conponent: (D): will be one -or nore of_the
conpounds of general fornmula (11) wherein R7 contains from4 to 20 carbon
atons, and/or s is an integer of from1l to 20. Again optionally but

preferably the multi-conponent conposition also conprises: -5- -(E) one
or nore conpounds conformng toO 5t ITe general fornula: [err] (wherein R8
is a linear, cyclic or Dbranched saturated nonoval ent aliphatic .
hydr ocarbon noi ety containing from4 to 25 carbon atons, (C6H4) is an

ortho, ta, or para phenyl ene nuc]eus, d J.err] .and_ s _have the,sane
reantHEY adnen oeREr O S INHl o For s L (B O F R0 ERRREL () bei ng

suf figcd 14,0 stabilise the Iiquid conposition against phase-separation. It
is al'so preferred that conponent (E) should be one or nore conpounds :Of
general forngBa(elhl hlo(weakdlen ngéyﬂpontains frqegg)to 12 carbon atoﬁ%,
and nost advant age uély é car bon &t omS. Optionally but preferably -
the (wherdircomSongat gonposéaipn 8y80iE0NBEi SBPanched saturated

monovalent aliphatic hydrocarbon moiety containing from 4 to
25 carbon atoms, (CGH4) is an ortho, meta, or para phenyleéne
nucleus, and R} and s have the same meanings as in general

formula 1II abqve) the amount of component (E) being

sufficient to stabilise  the 1liquid composition against : "LJ
phase—separatibn. |
It is also preferred that component (E) should be one
or more compounds of general formula (III) wherein RS
contains from 8 to 12 carbon atoms, and most advantageously -
9 carbon atoms.
Optionally but preferably the = multi-component
composition also comprises:
-(F) one or more chelating agents for the metal-containing
ions of component (B). : _ : _QJ

The chelating agents employed can advantageously be
'éompounds (including polymers) the molecular structure of
vhich contains at 1least two amino, substituted amino,
carboxyl, phosphonate, sulfohate and/or carbonyl moieties.
Optioﬁally but preferably the multi-component
composition also comprisés: - : I
-{(G) one or more compounds conforming to the general
formula:

R10c0-0(-cHR!-CH,-0) ~H | (Iv)



-fF) one or nore chel ating agents for the netal-containing ions of
conponent (B). The chel ati ng agents enpl oyed can advant ageously be
‘conmpounds (i ncluding polyners) the nol ecular structure of which contains at
| east two ami no, substituted am no, carboxyl, phosphonate, sulfonate and/or

carbonyl noieties. Optionally but prefgrably - the mul ti - conmponent
conposition also conprises: -(G one’ or nore conpounds_ conformng. to
the general formula: [err] -6- (wherein RIOis a linear or branched,

saturated or unsaturated qpnovalent al i phati c hydrocarbon noi ety contai ni ng
from1 to 25(¥heBs in oﬁ‘B ah§ [2rlingarx onyverapched nevdtir atedh or

general formula | The ound of genéral formyl a will _desirab)
one gqont ai ni 19 S GiFA §ed o AOBPNAT el L *R@%Fb&eséyg%?%?EQWeme ty

and stil1- LEnRFSiRaRen eraa%ﬁ&?%ﬁ 581 8heRs 7 apd HP R p pRsEERe
surface of tpgyal HELAWY A if Yerdrai®Pormula 1).
The compound of general formula (IV) will desirably be
one containing from 4 to 20 carbon atoms.
The process of this invention will normally include the
preliminary preparation of a degreased, cleaned and still-
St wet aluminium surface by the steps of:

" (a) cleanlng the surface of the aluminium article, already
pre-formed to the shape and size 1ntended for final use, by
contacting it for an effective time with an agqueous-based
liguid cleaning composition so conétituted 5; to produce a
thoroughly-degreased, clean surface substantially frée from
aluminium fines and other solid contamination; and
(b) rinsing the thus-cleaned surface with additional water.

The process of the invention also, almost inevitably,

U will nérmally includé the subsequent step of drying the
treated surface. |

The process of the invention is best applied to formed

aluminium articles, which will desirably be treated by

éontécting then ﬁith the-multi-component composition at an

effective temperature for such a period as to ensure that

after drying the treated surface has a coefficient of

_static surface friction of less than 1.5. ' Aluminium



pre-fornmed to the shape and size intended for final use, by contacting it
for an effective tinme with an aqueous-based |iquid cl eaning conposition so
constituted as to produce a thoroughl y-degreased, clean surface
substantially free from al um nium fA nres and ot her solid contam nation; and
(b) rinsing the thus-cleaned surface with additional water. The process of
the invention also, alnost inevitably, will_normally include the subsequent
step of drying the treated surface, The process of the invention is best
appl it 1ot eDraveh aranraREnRhEer chBeY hAvenbgen tgeatedhppdpdriedat ed by
cont act i themw th the nu-ti-coqpone t coqﬁosition a an-eagﬁctive

t enp&R UHRER oYeEY cheadpdyi 8 £ONEYSLL L thatPSFERFeE, ORI 1Ef¥ 1t r eat ed

A Ao 5848 Sy Flha bl e bRy TG B5R bif 5%, &, 2B 3RS PRt o ot
drieQﬁﬁgQH;gﬁggﬁgfg%rgégéignpe conveyed, with increased nobility, via =

hi gh-spee conveying equi pment to a | acquering and/or printing.
station. liy hgss beEBnl FRhalesdd A1 e | N sHNGHY 05@5&@&%&@@&1&.9 the .
invention to enploy as conponent (A) a conpound of general fornufa I

wher aig) gRehiavehtich tdehBisy bs NVsHP&tEat (A) a compound of
general formula I whefein each of R1, R3.ahd R is hydrogen;

each of x and z is zero, and 1y is not less than 0.5 times

the number of carbén atomé.in R4, _::
| .It has also been fdund'preferable.to empldy a liquid

COmpoéitioh in which: | :

—-(i) the concentration of phosphorﬁs ié.in the ranée from

0.00001 to 0.0032 gram atoms per litre;- -

-(iii' the totéi éondehtraﬁion of ali' fhe' métai atomé in

component (B) Eié i.n th_e Iranée from 0.060b1 ﬁo 0.'01' gram

atoms per litre; | : |

-(iii) the tbtai éoncéntratioh of componeﬁts (A);.(B) and

(C) is between 0.005 and 0.05 % by weight; N

_ o)

;(iVJ the pH is between 2 and 5; and
-(v) the 'temperature during contact with the aluminium
surfaée is between 21° and 54°C. | | B |

' Furthermore it.ié advantageous if the ratio by weight
of éomponént (D) to cémponent (E) is ih:the raﬁge of from
3:1 to 1:3, End the rétio by weightJ.éf the combinéd:

components (D)'and (E) to componeﬁt (A)”ié in the range of

M1
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edch of x-ahd z is zero, and y is rmot less than 0.5 tinmes the nunber of
carbon atons in [err] It has also been found preferable to enploy a liquid
conposition in which: -(i) the concentration of phosphorus is in the range
from0.00001 to 0.0032 gram atons per litre;- -(ii) the total
concentration of all the netal atons in cpnponent (B)-is in the range
from0.00001 to 0.01 gramatons per {itre; -(iii) the total concentration
of conponents (A), (B) and (C) is between 0.005 and 0.05 % by wei ght;
-(iv) the pHis between 2 and 5; and -(v) the- tenperature during
contact w tfromh2.3allutonita@.surface is between [err] and [err]
Furthernore it is advantageous if the ratio by weight of conponent (D) to .
corrpo'\p:ant (E) is In the paagess of obhisiinvention itnis prefermed that
wei ght™ of the conbined cqnegpents (D and (E% to conponent (A)_is, in

t he range ofthe rabip3by: veight »f |gonpRNeRtocER)l be cAPPONSMENt(Fn 18 in
preferred that the ratiq b¥ wei ght _of component (D) 'to compoq;nt (E; IS iLn
the range oftheohRRge: @f §remi147:3n§0; IJr_e r'_&t'_i grd the Jating by % R
conponent s (éﬁeaggmgg%é&)ég% éﬁgﬂés(f%)lgnhn(E) to component (A) is in
the range of from 1.8:1 to 1:1.5.

Moreover, it has been found desirable to employ a
multi-component composition wherein componént (D) is a
compound conforming to general formula II wherein Rl is
hydrogen, R’ contains 4 - 20 carbon atoms, and s is an
integer from 1 to 20; and wherein component (E) is a
compound conforming to general formula III wherein Rl,is
hydrogen, R® contains 8 - 12 carbon atoms, and s is an
integer from 1 to 20.

Besides the various components (A) to (G) already
discussed above the liquid agueous compositions of this
invention also of course contain water. The water used need
U not necessarily be deionized or otherwise specially

purified; ordinary tap water usually gives satisfactory
results. The pH of the composition during contact with a
formed aluminium surface should preferabiy be in the range
of 2 - 5. The pH may be adjusted, preferably with nitric
and/or sulfuric acid, as necessary during use in order to

maintain the pH within the desired range. -

— The temperature of the composition during contact with



the range of from1.8:1 to 1:1.5. Mreover; it has been found desirable to -
enpl oy a nul ti-conponent conposition wherein conponent (D) is a conpound

conformng to general formula I wherein Rl is hydrogen, R7 contains 4 - 20
carbon atons, and s is an integer from1l to 20; and wherein conponent (E)
I's a conpound conform ng to general formula Il wherein [err] is hydrogen,

[err] contains 8 - 12 carbon.atons, and s is an integer from1l to 20.
Besitthes fid¥medara Dami s DaposapfacéAl st pre®erablgadrah stessedsgleye t he
| i qui d aqueous conpositions of this invention also of course contain
wat eoreTdesiatablwskxbme2t bot54R%Cessarily be deioni zed or ot herwi se
specially purified; ordinary -tap water usually gives satisfactory results.
The pH ofartacdonmpaygi beoreffiedtiag ceint spraying ,a immensicn uaknianm sur f-ace™
shoul d preferably be in the range of 2 - 5. The pH may be adj usted, ,/
prePEhesl y gpnvenientc arebedsul O | cc%bélf,la’ééoﬂecéé"}s/ar peghedsg use int.
order to maintain the pH within the desired range. The tepperature of the

conpEeterablyuihg Ehreaet GPRRact is. frem bR Pl SRFARdH BOFLace i s
pr e%erre%léll)églryorgolotg 03({ _esreréorrlg)&[‘_e desirably from 21_ to [err]

It is also generally preferable to rinse the treated -
surface first with tap water and then again with deionized’

water after treatment according to the invention and before

O

further processing, such as drying, printing, lacquering or
the like.

'In yet another of its aspects, this invention  also
provide concentrates from which the COmposition to be used
f§r-treating-can be made by dilution with water. Such a
concentrate should contain the components (A), (B) and (C),
as well as also optionally (D), (E), (F) and/or (G) as noted
above, in concentrations some 30 to 200 times greater than -
those employed, as noted - above, in the ready-for-use
compositions. - . _ _ S _ ':;

" The processes and'cqmpositions used in accordance with
'this' invention - display clear advantages ovér anything.
herebefore available, for instance:

- after treatment according to this invention, a surface can. .
be rinsed with tap or-deiohized water, without losing its
- ~Timproved surface mobility and other advantages, many  more ~ -

times than a surface treated aécording to the Examples of - .-



Contact may be effected by spraying; inmersion or any other convenient
method, or conbination of methods. Preferably the time of contact is
from5 to 60 seconds nore preferably 20 to 30 seconds. It is also generally
preferable to rinse the treated surface first with tap water and then again
with deionized water after treatnent accofging to the invention and before
further processing, such as drying, printing, |acquering or the like. In
yet another of its aspects, this invention also provide concentrates
fromwhich the conposition to be used for treating can be nade by dilution
with wat er. theSafioresaid United Shates BatentnNpohe 4689%03d%s (A, (B) and
(O, as well as_also optlonally (D, (B, (F) and/-or gca as noted above, in
conceL:ratld'nslfso*H%e% is prolonged gonhiagt ihekvweensthemtrepted surkace
above in th eady-for-yse con305|tjons The roces e n 03|t|ons
used in accé‘r’b‘%née%?‘l\“tlm% ¢ Br?ﬁ’o?nlﬂl"spﬁ’éy D&% P? a%x"aﬁ]tﬁg Repfter
anyt hi ng her bef ar e Il abl e |ns anc ter treat.qent accord ng to
this inventi© arﬁ‘%%q?‘gfcepli’a‘#b °rPﬁ§% ?h"’%&ﬁ 8 COBPERIIEP WO ord{ ’99
wi t hout |OSI | rf t a

éﬂis T §@1§# (§%HEQEH?P6 ? %J¥%§Gi%’gﬁgﬁﬁp1@ﬂﬁéd

nore - tlnes han~a sur ace e accor anpl e
stoppages of a high-speed production 11ne), 11ght-tq-deep

brown spots, believed to be hydrated aluminium oxide,

sometimes form 6n the treated surface; any such spots are
S removed by treatment according to this invention, whereas
they uéually persist after using a process as taught in the’
Examples of the aforesaid United States Patent No.
4,859,351; | |
- a process accoraing to this invention may more readily be.
operated ét-a pH sufficiently low to inhibit bacterial -
growth than one according to the Examples of the aforesaid
United States Patent No. 4,859,351;
- almost any readily-available induétrial or tap water
supply may be used for make-up or dilution of a composition -
according to this invention, while the compositions
disclosed in the aforesaid United States Patent No.
4,859,351 generally needs deionized water. for best results;
and
- the surfaces produqed by .a process according to the
present invention are very-readily wetted.by water and thus

remain free from "water breaks", which are considered .
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- 10 - the aforesaid United States Pat.ent No. 4,859,351; - if there is
prol onged contact between the treated surface and a cl eani ng conposition or
one of the rinses after cleaning but prior to treatnment with a conposition
according to this invention (for exXdnpte as a result of unplanned stoppages
of a high-speed production line), |light-to-deep brown spots, believed to be
‘hydrated al um ni um oxi de, sonetimes formon the treated surface; any such
spots are renpved by treatnent according to this invention, whereas they
usual ppdpsisableahermest nelé}"ﬂlné@é‘s SHY PHOGRESPH S hé’@(@ﬁﬂ e32B$ the
aforesaid United States Patent. No. 4 rocess, according to this

i nvenPY9ReABSS nBLEArSIMa Fhet %@e?%?@ﬁiﬁﬁ prﬁnﬁﬁékQﬁ%ﬁﬂ¥ VRired |nh|b|t
bact h t th f d U
ot Rbahed! PakAnti NS 1S 284N 8 © A JAFR, ESly LES SIRLRTE! "o

tap S may be used for make-up or dilution of a conp05|t|on
accowﬁéﬁértgpgéxg I nvention, while the conpositions dlsclosed |n 't he

oL ores, S ML e ShapsaREodty, S6TH Yo Bt antrdngds gr 1ed |
to thener ﬁxﬁ%&—b@;\ﬁﬁd&& aé&ngsséméﬁ@dhb&ewat B d6EE FhANdehdy's

may be used in the processes at a pH. so acidic that

bacterial growth is inhibited, and reeuitant.degradation

thereby avoided. .HoWever, fhe multi—component compositions o
may be operated successfully oVer Quite a wide range of'pﬁ
values, not all of which will necessarily be inhibitory. It
is' therefore a further preferred featufe of this invention
that in order to extend their resistance to biodegration the
compositions, as employed in the process, should also
include an effective amount of a biocide. It has moreover.
been found'that as biocide it is most advantageoue to employ
hydrogen peroxide. o

- In the application of the compoeitions_to.bring.them
into contact with the aluminium or other metailic surface g
there can be problems oreated by' foaming, and it is
therefore another preferred feature of this invention that
the composition should also include an effective amount of
an anti-foaming agent.

Any* antimicrobial or biocidal aéent, except those
having some detrimental effect on the mobility-enhancing
properties or the ' stability of the fcompoeitions as

previously taught ~herein in an amount sufficient to -



rémain free from"water breaks", which are consi dered undesi rabl e by
most al umi ni umcan processors, mhereas cans processed according to the
‘Exanpl es of the aforesaid United States Patent No. 4,859,351 are nuch nore
likely to-exhibit water breaks. As j-ustZ i-ndicated above, it is one of the
advant ages of the multi-conponent conpositions herein disclosed that they
may be used in the processes at apH so acidic that bacterial growth
i s inhibited, and resul tant degradation_thereby avoided. However, the

mul ti - coRBERERLVESHpdandiids the BECWHRr af cBiSTOOTgERIEMS -0y YRGS a wide
horer or BBECKIPERSS pasrEAtLY (ST PhPEeRTed; RoEnthsR PHAPoRR-or ot to
R e T R A T e TR R
v ogent el oAbt YO elils Ens 070l ‘*ﬁiée?nz%fs?9¥§%%aﬁﬁ°°ﬁfﬂ?%§ %EEL?V __

i nto congapboWh bk ohhﬁ'ea#i&mf@xw@ﬁrecﬁ:t faeﬁplfi%ﬁ i AR W TEnnde be

probl ens create 0am ng, 'S t eref ore anot her preferred

feature gbpibigyl a\feetrr Arying, the ssweaayt Je3HPdd] doredmPatdm

effective anmount of
of hydrogen peroxide in the range from 0.375 to 3.75 % are

preferred, with concentrations in the range from 1.4 - 2.2%
most preferred. = 1In more concentrated compositions the
preferred biocide concentrations would be determined by ehe
expected degree of dilution of the concentrate. In general,
however, because of the relatively low stability of
concentrated hydrbgen peroxide, it is preferred that this
component, if used, be added only to a sufficiently dilute
concentrate that the concentration of hydrogen peroxide does
not exceed aboué 3 wts. at the time of making up the
composition.

Any antifoam agent, except those which have some
s detrimental effect on the mobility-enhancing properties
already deséribed or the sfability of the compositions, may
advantageously be added to the compositions as previously
taught herein, in an amount effective to decrease the
amount. of foaming okserved during preparation and/or use of
the compositions. The preferred antifoam agent is a
cémbin;tien of wax, low volatility 1iqu{a paraffin
hydrocarbonis, and high molecular weight fatty. acid
derivatives. Generally, silicone antifoam agents are not

desirable for use with this invention because they tend to



an anti-foamng agent. Any antimcrobial- or "biocidal agent, - éxcept —
t-hose having sone detrimental effect on the nobility-enhancing properties

or the stability of the conpositions as previously taught herein
n_an amount sufficient to - 12 - effectively inhibit the growth of
m croor gani snms. " Hydrogen peroxide is generally nost preferred for this

purpose. |In aqueous concentrated}@bnpositions, suitable for dilution with

about 99 tines their own weight of water to nmake a conposition ready for
direct application to netal to enhance nobility after drying, as already
descri bed, concentrations of hydrogen peroxide in the range from®©.375 to

or of er paged Fpfpiion’ of BAEH ohFenBRnosi RPoRBOWHS %%2?&%%65%53?“&29“
Che. cordehtr SPrbiiporl il B R o 4 IREUF QY Rfcefvedan " ©
st abi I_&iﬁhoibf_go%%er]} wﬁ?ﬁgﬁ%%ﬁ%ﬁ%&é‘ Is preferred that this

conmponent, used, be a clently dilute concentrate that

the concent pali Ahofadv¥ahLagRsPEOSlG dlifea "RoLEXERHY AN IsBrphe at the

time of making up the conposi-tion. _ - S '
coefficient of friction, high quality printability, and
good adhesion of lacquers and the 1like #s taﬁght in the
aforesaid un;ted Statés patent No. 4,589,551 are retained
for treatments accdfding to this invention.

In order thét_the-invention may be wéll_understobd it
will now be describgd"in more detail, théugh only by way of
illustratioh, with reference t6 the,foilowing working
examples and,comparativé examples: |
EXAMPLES
General conditions :gg-ggamg;es 1.4 7 gnd Comparison

In all these eiampieé; the surfaces treated were those
of-conventional alqminium beverage cans already in their
final shape and sizé. The cans were'sﬁbjected to an acid 'C;
prewash in an aéugoﬁs-éﬁlfuric acid haviﬁg a pH of 2 for 30
seconds ("sec") at 54°c(_then to washing with a cohventional
alkaline, surfactént-cohtaining cleaner at:pH'lz.B for- 60
séc_at 54°c, and thén.to é 30 sec tapfwage: rinse beforé
being treated wiéh-§ COmposition according to'this_inventibn

- - as set forth in:the spécific exXamples below. (The
_compositions given in the_spégific'exampleS-are for—

concentrates according to this invention; for treatment, a

’



<
Any antifoam agent, except those whi ch have sonme detrinental effect . on
the nmobility-enhancing properties already described or the stability of
tthe conpositions, may advant ageously be added to the conpositions as
“previously taught herein, in an anmount effective to decrease the anount

of * f oami ng observed during preparation 2ggb use of the conpositions.
- The preferred antifoamagent 1is a I nation of wax, | ow
volatility liquid paraffin hydrocarbons, and hi gh nol ecul ar wei ght
fatty acid derivatives. Generally, silicone antifoam agents are not
desirable for use with this invention because they tend to cause

formati on @oMiiisn hbEakhe whhofMhe! cohcemtiriademsgusrif vad r b pTabileg 1,0
0.05-to 2 wt%is generally preferred, with 0.5 to 1 wt% usually ‘nore

pref 8red. iM |tapevater awas abedi(r easftlenoihliist ytreéatmenti,adche cans
coefficient of friction, high quality printability, and good adhesi gn of

| acquers anexeherinsed sfirstighn taptwater ofex 39 £6¢: cthepainsdpiopized.

4,589,351 are retained for treatnents accordlﬁa to this invention. In order
that the i wWaken ferned0 Reqel andndeied A% 210vFt | now be described in nore

detail, though onIy by way of illustration, with refer pce to the foI omﬁng
mnrklng exanple§r dc%%ﬁﬁﬁ?ﬁﬁlﬁﬁaéﬂﬁﬁﬂ¢é§°r the1r coetficient b8 d

friction using a laboratory static friction tester. This
device measures the static friction of associated with the
surface characteristics of aluminium cans. This is done by
using a ramp which is raised -through an arc of 90° by using
a constant speed motor, a spool and a cable attached to the
free swinging end of the ramp. A cradle attached to the
bgttom of the famp is used to hold 2 cans in horizbntal
position approximately 0.5 inches apart with the domes
facing the fixed end of the ramp. A third can is laid upon
the 2 cans with the dome facing the free swinging end of the_
ramp, and the edges of all 3 cans are aligned so that they
are even with each other. |
As the ramp begins to move thrbugh its arc a timer is
automaticaliy actuated. When the ramp reaches the angle at
which:thé third can slides freely from the é.lower cans,: a
photoelectric switch shuts off the timer. It is this time,
recorded in seconds, which is commonly referred toas “slip
time“. .The cqefficient of static friction_is equal to the.
tangent of the angle swept by the ramp at the time the can

begins to move.



EXAMPLES General conditions for Exanples 1 - 7 and Conparison In all these -
.examples, the surfaces treated were those of conventional al um nium
.beverage cans already in their final shape and size. The cans were
.subjected to an acid prewash in an aqueous sulfuric acid having a pH of 2
for 30 seconds ("sec") at [err] then_to washing with a conventi onal

al kal i ne, surfactant-contai ning cId&Eer'at. pH_12.3 for 60 sec at.[err] and
then to a 30 sec tap water rinse before being treated with a conposition
according to this invention as set forth in the specific exanples bel ow.
(The conpositiqQns, gi int specifi ¢ ex | es e fQl-_£oncentrates
accordi ng t%kt%lﬂlsy i ﬁé&&ﬁn&ﬁnﬁ rp??lé%t ‘r‘\?gntsggea gﬁﬁ‘ﬁt iqf)rnadccj ' P‘%& % of t he
concenEPRFAC s pBTHOXed DRQUEST ¢ TRITON; afOWROEP, W&EPMedand ARYEOL hi s )
treat npgg S r {n ddideSt £ I paat pelol : nin *
dei oni zedef/vg?gr or %% g’e%é gﬁ%léir‘{szdf'g{ll%)gﬁp Tﬁgag%%g%v\e?ggevaﬁgat ed for

thei r Registered:Teade: Markstriction using a laboratory static friction

t est erexdip3edevi ce neasures the static friction of associated with the
surface characteristics of aluminiumcans. This is done by using a ranp
which is raised -through an arc of [err] by using a constant speed notor; a
spool and aacaldoncdritardisel t avalshe prepared with ~ the following

composition:
Ingredient Parts by Weight in -
' - Composition N
Stannic chloride solution _
25% by weight in water 300
ETHFACT™ 136 - . 400
ETHOXTHM MI-14 - x T - 100
Ammonium bifluoride solution
25% by weight in water 135
DEQUESTT™™ 2010 - 25
Water : . _ 9040
10,000
"""" o

ETHFACTM 136, commerciélly-available from  Ethox
Chemicals, Inc., of Greenville, South Carolina, U.S.A. is an
ethoxylated alkyl alcohol phosphate ester. '

ETHOXTMMI-14, commercially-available = from  Ethox

Chemicals, Inc., of Greenville, South Carolina, U.S.A. is an
ethoxylated non-ionic surfactant. ' '



free swinging end.of _the ranp. A cradle-attached to the bottom of the ranp
.is used to hold 2 cans in horizontal position approximtely 0.5 inches
apart with the dones facing the fixed end of the ranp. Athird can is laid
upon the 2 cans with the done facing the free swinging end of the ranp, and
the edges of all 3 cans are aligned so,g?at they are even with each other.
As the ranp begins to nove through its c.atinmer is automatically
actuated. Wen the ranp reaches the angle at which the third can slides
freely fromthe 2 | ower cans, a photoelectric switch shuts off the timer.
It is thi gxampe Recorded in seconds, which is conmonly referred to as
"slip tinme". The coefficient of static friction is equal to the tangent of
the angle swepf* by PIRALE (YRSt iPEeRRT dh Bédihs thendRllowingmy
conveni entlomplosid ilon:not ed t hat Trade Marks ETHFAC, ETHOX, DEQUEST, TRI TON
COLLAO D, I GEPAL and TRYCOL referred to in the various follow ng
Exanples are all Registered Trade Marks. Exanple 1 A concentrate was
prepared Ingrediemt follow ng conposition: |ngrBaitstby Weight in

Parts by Weight in , Composition

Ferric ammonium citrate

solution, 25% by weight in water 300
ETHFACTM 336 400
ETHOXTM MI-14 100

L Amnmonium bifluoride solution,

25% by weight in water 135
DEQUEST™™ 2010 25
Water 9040

- 10,000
Example 3
A concentrate was prepared with the following
composition:
Ingredient Parts by Weight in
. - Composition
N Cerium ammonium sulfate 4
ETHFACTY 136 30
Ammonium bifluoride solution,

25% by weight in water o 16
DEQUEST™™ 2010 | ' 2
Sulfuric acid
TRITONTM 101 5 .
Water e ' 942 -



Conposi tion Stannic chloride solution- 25% by weight in water .. --

" 300-ETHFAC[ err] 136 400 ETHOX[ err]
M-14 100 Anmoni um bi fl uoride sol ution

- 25% by weight in water : 17 135 DEQUESTTM 2010
25 Water ' 9040 10,000 ETHFAC err]
136, comerci al |l y-avai l.able _ from Ethox Chem cals; Inc., of
Greenville,“South Carolina, U'S.A is an ethoxyl ated al kyl al cohol
phosphate ester. ETHOX[err] M - 14, commerci al | y-avai |l abl e from Ethox

Chenm cExampler 4 of Geenville, Sout h Carolina, U S. A is an ethoxylated

non-ionic syfaeghidbntra@dMlads 2ph SPATUU I A LN ReEPRoad diviihghe .
foll owi ng compasition: Ingredient Parts by \

Vi ght SOFt R% on Ferric amoniumcitrate sol ution, 25% by weight in
wat er 300 '
Ingredient , ' Parts by Weight in
| - | Composition
Aluminium chloride . | . 10
ETHFACTY 136 ) 50
Ammonium bifluoride solution,

25% hy weight in water ’ 11 _ -
TRITON™™ N101 e - w
Citric acid _ 6
Ethoxylated alcohol surfactant 11
Water = _ ' 906

) 1,000
Example S .

A concentrate was prepared with the_following
composition: - _ o : _
Ingredient ' ' pParts by Weight in

Composition
Fluorozirconic acid ' 15 o
Mono (hexyltriethoxy) phosphate o 70 “ o/

Poly (oxyethylene) isostearate with an

average of 14 oxyethylene units per

isostearate unit . 20
Ammonium bifluoride solution .
25% by weight in water 19

Aminoacetic acid . 20
Water : - 856



ETHFACTNI136 . . 400 ETHOX[err] M-14
100 Ammoni um bi fl uori de sol ution, 25% by weight in water

145 DEQUEST[ err] 2010 25 Water
9040 10, 000 Exanple 3 A concentrate was prepared-with the fol | owi ng
conposi tion: |ngredient ‘Parts by Weight in
Conposi tion Cerium anmoni um sul fate ,6 4 ETHFAC err]
136" . 30 Annoniun1b|fluor|de sol uti on,
25% by weight in water : 16 DEQUEST[err] 2010
2 Sulfuric acid ' ' 1 TRITONTM 101
5 Wt er Example 6 . ~-.942 1,000 17 Exanple 4
o A concentrate was prepared with the follow1ng
composition:
Ingredient ' Parts by Weight.ig
_ : Composition
Fluorozirconic acid 1s
Mono (hexyltriethoxy) phosphate 30
ETHOX™ M1-14 , 20
Ammonium bifluoride solution,
A 25% by weight in wvater 15
Butane-2-phosphonic acid tricarboxylate : 10
Water 910
1,000
Example 7
A concentrate was prepared with the following
composition:
Ingredient | Parts by Weight in
Composition '
o Fluorozirconic acid i0
A .
Polyoxyethylene isostearate containing
an average of 14 moles of =C,H,0~ groups
per mole of isostearate ' : 10
TRITON™ H-66 : 80
DEQUESTT 2030 . 2.5
Ammonium bifluoride solution,
25% by weight in water - 4
Water . - ' - 893.5



A concentrate was prepared with the follomnng conposition: |ngredient
. Parts by Weight in Conposition Alum nium chloride

"10 ETHFAC[ err] 136 50 Anmoni um
bi fl uoride solution, 25% by wei ght in water 11
. TRITON[err] N10O1 o : ' 6 Citric acid
i\,G Et hoxyl at ed al cohol surfactant I‘ﬁ ' _ 11 Water
906 1,000 Exanmple 5 A concentrate mas prepared with the foll ow ng
conposi tion: Ingredient _ Parts by Vélght in
Conmposi tion Fluorozirconic acid ' _
Mono(hexyl tri et hoxy) phosphate . (oxyet | ene)
i sost ear at e ¥R t‘FP%nc%E?ﬁb'E’-BF ElvﬁRyéPﬁyFenBEgmaﬁ? 39|1° §-§s{ae&?"éﬁ‘{ﬁ uni L/
20 Anmoni um bi fluori de sol ution 25% by wei ght in mater

19 Ani MaRetfer saj material that is reported to preggmlnantly i-
hydroxYethylideng-l-diphosphdnic acid, aﬁd TRITON N101 is'a
trade name for a surfactant material that is reported to be
predominantly nonylphenoxypoly(eﬁhoxy)eth#nol, Qith3an
average o%.9 - 10 e£hoxy group; per mplécule.

Table i shows the sPecifig aﬁoﬁnts.of.the concentrates IQJ
used, treatment conditions, and the coefficienfé of staﬁic
surface friction achieved on the cans by.sorption of a

-lubricanf and surface-conditioning layer for these examples.



vater 856 1, 000 Exanple 6 A -
concentrate was. prepared with the follomﬁng conposi tion: |ngredient
Parts by Weiaht in Conposition Fluorozirconic acid
15 Mono( hexyl tri et hoxy) phosphate

O; 30 ETHOX[ err] M-14
20 Ammoni um bi fluoride sol ution, 25% by weight in water .

15 But ane- 2- phosphonic acid tricarboxyl ate 10 Water

910 1,000 Exanmple 7 A concentrate was prepared with the foll ow ng
conposi tion: Ingredient ~Parts by Weight in
Conmposi tion Fluorozirconic acid 10

Polyoxyethylene | sostearate gpntalnlng an average of 14.noles of [eérr]
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per nole of isostearate _ . , 10 TRITON err]. H-66

' 80:DEQUEST[err] 2010 2.5 Ammoni um
"~ bifluoride solution, 25% by wei ght_i.n water . 4
wat er - 2] 893.5 1,000  In the

conposi tion given above, DEQUEST 2010 is a trade nanme for a material that :
is reported to be predom nantly 1- hydroxyethylidene-1-di phosphonic acid, __:
and TRITON N101 is a trade name for a surfactant material that is reported

to beE & QEE”%”SE& @onylphenoxypoly (et hoxy) éthanol, with an average of 9
- 10 . nol ecul e. Table 1 shows the specific amounts of the
concentr at used, treatnent conditions, and the coefficients . of static
sur f ace fr&gfeFSn a(ﬁﬁa&%]g!e%n thgﬂé% ats soPFEFERFed a Isﬁﬁp’ﬁi‘&ﬁFdand B
surface-condi tioning |ayer for these exanples, [err] v
' compositions including metal-containing salts and
~ethoxylated phosphates. The compositions set forth in Table
2 below are concentrates, suitable for use in treating metal

containers after being diluted with e.g. 50 -~ 200 times

their own weight of tap water.

Table 2: COMPOSITIONS FOR EXAMPLES 8 AND 9 |
Ingredient Parts by weight
o in-Examplé'No.t
s 10 _
Deionized water 920 856
ETHOXTM 2684 - 14 60
TRITON™ DF-16 12 -
TRYCOLTM LF-1 4 30
1GEPAL™ 0-880 1 30
DEQUESTT™ 2010 3 1
Ammonium bifluoride NH,F.HF) | 11 4

Fluorozirconic ‘acid (HZZrFG) . ' 25 20 W




Exanpl es 8 and 9 These exanples -illustrate. preferred stabilized
conposi tions I ncl udi ng nmet al - cont ai ni ng salts and et hoxyl at ed
phosphates. The conpositions set forth in Table 2 bel ow are concentrates,
suitable for use in treating netal Qwaners after being diluted with e.g.
50 - 200 times their own wei ght of t'?; ter. Table 2: COVWPCOSI TI ONS FOR

EXAMPLES 8 AND 9 Ingredient Parts—by weight in =
Exanple No.: 9 10 Dei oni zed wat er 920
856 ETHOXTM 2684 60 TRI TO\I£ err]
DF-1 6 Sources and characterlsjggcs of 1ngrmts jp_ Table
4 30 | GEPAL[err] CO-880 11 - 30
STPéﬂtr preyigusly identified are as follows: 3 1 Ammoni um
b|f| ri de [err] 11 4 Fluorozirconic acid (H2Zr F6)
20 ETHOMtes 2688 charconmercitd Idy -@fvailgbde entfrom TditheoR not
preV| ously identified are as follows: ETHOX[ err] 2684,

CONMEr Cichemicaldl,l aliine., f Ga®enviillley South Carolina 20606, USA,
corresponds to general formula I where x and z are both
zero, RZ, R3 and R> al_l represent hydrogen, RS represents a
mixture of Cg_10 linear alkyl groups, and y averages about

. 15.

TRITON™ DF-16, commercially-available from Rohm &
Haas, Philadelphia, Pennsylvania 19105, U.S.A., is reported
to be a modified polyethoxylated straight chain alcohol.

TRYCOLTM LF-1 . commercially-available from the .Emery
Chemical Division of Henkel Corporation, Cincinnati, Ol{_tio
45249, USA, is reported to be an alkyl polyether.

1GEPALTM CO-880, commercially-available from GAF 'Corp,'
Wayne, New. Jersey 07470, USA, is reported to be an

ethoxylated nonyl phenol.



Chem cals, Inc., Geenville, South Carolina 20606, USA, corresponds to
.general formula | where X and z are both zero, [err] and [err] al

"Fepresent hydrogen, [err] represents a nixture of [err] linear alkyl

- groups, and y averages about 15. TRITON[err] DF-16, .

comrercial ly-available from Rohm_ & Haas, Philadel phia, Pennsylvania
19105, U S. A, is reported to bejgfyndlfled_polyethoxylated strai ght chain
al cohol . TRYCOL[err] LF-1, comercially-available fromthe Emery Chem cal
Di vi si on of Henkel Corporation, G ncinnati, Chio 45249, USA, is reported to
be an al kyl polyether. | GEPALTM CO 880, conmercially-avail able from GAF
Corp, Wayne, New Jersey 07470, USA, is reported to be an et hoxyl.at ed nonyl
phenol.  CLAIMS 1. A procesgkﬁﬁﬂﬁhlch the surface of a i/
previously-forned alum niumarticle, already degreased and cl eaned t-0
renmove al um nium fines and other solid contam nation therefrom and
thereafter water-rinsed, is treated while still wet fromthe water-rinse by
conttact W tfrécésguiit mﬂenushaubhrfaeemn@tpf@ﬁmﬁslyonormach besi des
wat er conprises: -(A) one:or nore water-soluble materials conforning to the

gengh anifhQml #Fticle, already degreased and cleaned to remove
aluminium fines and othe;_-solid contamination therefrom and
thereafter water-rinsed, is treated while still wet from the
water-rinse by cont;'xct with a 1liquid, aqﬁeous multi- o’/
component composition which besides water comprises:
-{A) one or morxe water,—s‘_ol_ubl_e materials cénforminé to the

general formula: : , .

!
rR3 o O-.(CH-CHZ-O)X-RZ
. TN 4
R*-(0-CH,~CH),~O-P (1)
Y \
N e S :
~ -0-{CH-CH,-0) ,-R . )
l6 . . - . . LT
R : /

(wherein each of R', R? and -Re, which may be the same or
different, is hydrogen or an alkyl group containing from 1.
to 4 carbon atoms, each of x, y and z is zero or an integer
from 1 to 25, and each of ®2, R ana R®, which may be the
same or differerit, is hydfogqr}_or é monovalent cation or a

monovalent fraction of a polyvalent cation or an alkyl, aryl

or arylalkyl group containing from 1 to 20 carbon atoms,

provided however that at least one of R4 ang RS (i) is,

A




[err] (wherein each of [err] and ferr] which may be the sane or

di.f f-eren

t, is hydrogen or an alkyl group containing from1l to 4 carbon

at-ons,- each of X, y and z is zero oréz integer from1l to 25, and each

ferr] and [err] which may be the sa

different, is hydrogenor a

of

monoval ent cation or a nonovalent fraction of a polyvalent cation or an
al kyl, aryl or arylalkyl group containing from1 to 20 carbon atons,

provi ded
and (ii)
phosphor
I ncl ude
wat er - so
1, |himh
of [err]
“than 0. 54
cl ai nred
conposi t
0. 00001
all the

however that at |east one of [err] and RS (i) is. not hydr
nuts aiydwegén onandl koiy)grhap i ater peast beheweealkdxgndgibep
ous atom -(B) one or nore water-soluble salts containing ions
Afte¥pdBE® etwdén ibnandl tREdpR6sPRoPOOS &tompnd - (C) one or

ogen

that.
nor e

|.ubl e netal et chi ng conpounds. 2. A process as clained in daim

an [err] S hydrogen each of x and z is zero, dy is not

G hopl £81000 3G AT Ledfde oo o 'ﬁfrrg 3nd°

|n e| e prece g tlarng I'n sal

1L dFO BRENYY héte! Wat eEQ@BﬁWMeOf QPE’.-?rébni:QiH%a 'idﬁ’é?rﬁhatea(:h

| ess

4% wis% S eERRabhE - TuBLePRRERI h el e FoblEnEE, Con of "

et al atons in . . .
2. A process as claimed in Claim 1, in which component (A)

is a compound of general formula I wherein each of R1, R2
and RO is hydrogeﬂ, each of x and z is zero, and y is not
less than 0.5 times the number of carbon atoms in 34;

3. A process as claimed in either of the preceding claims, in
which in said liquid composition:

-(i) the concentfetion of phosphorus is in the range of from
0.00001 to 0.0032 gram atoms per litre;

-(ii) the total concentration of all the metal atqms in

component (B) is in the range of from 0.00001 to 0.01 gram

atoms per litre;

-(iii) the total concentration of components (A), (B) and

(C) is between 0.005 and 0.05 percent by weight;

-(iv) the pH is between 2 and S; and

~{(v) the temperature during contact with the aluminium
surface is between 21° and 54°cC.

4. A process as claimed in any of the preceding claims,ain

Ay



conponent (B) is in the range of from0.00001 to 0.01 gram atons per litre; *
--(iTi) the total concentration of conponents (A), (B) and (C) is between
*0.005 and 0.05 percent by weight; z;Ev) the pHis between 2 and 5; and -(v) .
"the tenperature during contact wi#k? the aluminiumsurface is between '
[err] and [err] 4. A process as clainmed in any of the preceding clains, in
25 which said nulti-conponent conposition al so conprises: -(D) one or nore
conmpounds conformng to the general fornula: [err] (wherein [err] is a

| i nearyhiél Csh£d0multanCRPondH (Rinpidbs TGN R230 domPrdldds Nydrocar bon

noi ety containing from1l to 25 carbon atons, X is hydrogen, hal ogen, phenyl

or [err{pyhibReS bf Aokl e¢mpoupids! OnZBrm3fg [ ¢b'] i G meani ng

as in general forrmula ) the anount of conponent (D) bel ng iclent t0G

stabil%gghui ¢ conposition against phase- separation. 5. A process . 8s
clainmed Tn claim4, in which component (D) is a conpound conformng to

general fornmula I]7 ret.nql ] J.S Qydrogen, [err] tains 4 - 20 carbbn
atons, and s is gnﬂﬂ?_éhﬂ -%&&—O)S-& IR (12} v | :

(wherein R’ is a linear, cyclic or branched saturated
monovalent aliphatic hydrocarbqn moiety containing from 1 to-

25 carbon atoms, X is hydrogen; halogen,fphenyl_or'R1, while

s is an integer from 1 to 50, and R! has the same meaning as {;}
in general formula I) the amount of component (D) being
sufficient to stabilize ‘the composition against  phase-
separation. | | |

5. A érocess as claimed in claim 4, in which component (D)
.is-alcompound conforming to general formula II wherein R! is
hydrogen, R’ contains 4 - 20 carbon atoms, and s is an

integer from 1 to 20.

6. A process as claimed in any of the preceding claims, in

which said multi-component composition also comprises:
-(E) one or more compounds conforming to the general
formula:

r8-o(-cur'-cH,-0) -H - (III)

(wherein RS is a 1linear, cyclic, or branched saturated

monovalent aliphatic hydrocarbon moiety containihg from 4 to

-

.
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i-nteger from1l to 20. 6. A process as-clained in any of the preceding
cl-ains, in which said nmulti-conponent conposition also conprises: -(E) one
or- nore compounds conformng to the general formula: [err] (wherein R8
i's a linear, cyclic, or branched satufdbed nonoval ent aliphatic hydrocarbon

nmoi ety containing from4 to 26 25 carbon atons, [err] is an ortho-,
meta-, or para- phenyl ene nucleus, and [err] and s have the sane. nmeani ngs
as in general fornula Il above) the anmpunt of conponent (E) being

SUTF1 CT etls L0 hA0LLAS L HE rl)0ULd  SOTRONHLON nRURLNS or o

o ra-.
phase- separ at1 on. e§g4 s ClTained 1n i I ch” conponent

E) i _ d f ' : | f lLa 1] _wh in.lerr] i
hy i pgen BRItk Heoge =03 HE 808 & BREE e e s findhcrs i fom 1 o

20. & A process as clained in ¢claim4 or 5 as well as cla 6,0 7, in
whi ch t hg@enexal fopmyia ohf 8Povsdp&henameupt: ofc SAMRARY E{Ig} sPEiNGhe
range of from3:1 to 1:3, and the ratio by weight of the conbined
conponentsuffidcignt (ot ostabbbheat the | biguidhccomperibionr opgainst (o
e phase—separatidq.
7. A process as claimed in claim 6, in'which componeht (E)
is a compound conforming to general formula III whéfein R!
i is hydrogen, RS coptains 8 - 12 carbon atoms, and s is an
integer from 1 to 20.
8. A process as claimed in claim 4 or 5 as well as claim 6
or 7, in whiéh the ratio by weighf of.component (D) to
component (E) is in the range of from 3:1 to 1:3, and ﬁhe
ratio by weight of the combined components (D) and (E) to
 component (A).is in the range of from 3.3:1 to 1:2.
9. A process as claimed in claim 8, in which the ratio by
weight of component (D) to component (E) is in the range of
.from 1.7:1 to 1:1;4, and the ratio by weight of the combined
components (D) and (E) to component (A) is in the range ofJ.
from 1.8:1 to 1:1.5.
10. A process as claimed in any of the precediné claims; in
which said multi-component composition .also comprises:

-(F) one or more chelating agents for the metal—containing

AT



9. A process as clained in claim8,.in which the ratio by wei ght- of
- conponent (D) to conponent (E) is in the range of from1.7:1 to 1:1.4, and
-the-ratio by weight of the conbined conponents (D) .and (E) to conponent (A)
‘is in the range of from1.8:1 to'l;%. . 10. A process as clainmed in any of
7 the preceding clains, in. which sa mul ti - conponent conposition al so
conprises: -(F) one or nore chel ati ng agents for the metal -containing 27
“Tons of component (B). 11. A process as clainmed.in any of the preceding
“clains, in which said nmulti-conponent conposition also conprises: -(-G one
or mQQ?S(QﬁnEQmmmneobn(Bﬂn1ng to the general fornmula: [err] (wherein
[err] is a linear or branched,- saturated or unsaturated . nonoval ent
al i phatlic A ipmboess bas claimedylnoanglnfnghérpne&edmngSodanhmn dtrons; de
[err] and x have the same neaning as in general formula I'). 12. A procéss
as cl ainfsh isaymeltiheonpenedtngonpdisitionhatboi eohpiaseishe prelim nary

preparation of the degreased cleaned and still-wet al um nium surface by the
steps qiG) (@n&! 6@ Nflok&e &Bfni)éﬁﬁd%f CRRrBkHThE UEbar fthel e geldreAdy
formula'
R10_co-0-(-car'-cH,-0) -0 v
(wherein R'0 is a 1linear or branCheA. ' saturated or
unsaturated ﬁonovélent aliphatic';'hydiééafbon "moiéty
containing from 1 to 25 carbon atoms; and R! and x have the
 same meaﬁing as in general fo:mﬁla I).
12. A process as claimed in any of the.precedin§ clainms,
whi;h includes_thé preliminary'preparation'¢f'thé'degreased
cleaned and still¥ﬁét alhminium'surface bf'the steps of:
(a) cleaningﬁthe'Sdrface of Ehe aiuminiuﬁ artiéle, already
pre-£formed tO'thé-shabe and size ihtended'for-final use, by
contactipg it for an effective time with an "'aqueoﬁs?b'ased V '
liquid cleaning COmpbsition so constituted as ﬁo produce a
tﬁoroughly-degreaséd; clean sufface sﬁbstantiaily free from
aluminium fines and other solid contamination; and
(b) rinsing said cleaned surface with additionai-wéter.

13. A process as claimed in any 6f the'prééeding claims,

-
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fpre f or med to the shape and size intended for final use, by contacting it
for ‘an effective time with an aqgueous-based |iquid cleaning conposition so
constituted as to produce a thoroughl y-degreased, clean surface

substantially free from al um nium fi and ot her solid contam nation; and
(b) rinsing said cleaned surface wt ditional water. 13. A process as
clainmed in any of the preceding clains, whi ch i ncl udes the subsequent

step of drying the treated surface. 14. A process as clained in claim13,
in which alumniumarticles are treated by contacting themwith the nmulti-
conponenwhdaipointilodest tie eshbseiquentenpisemt ofe dayimyiclthe pereatieds to
ensure that after drying the treated surface its coefficient of static
surface bor€hicen is-less-that 1 .5. 15. A process as clained in claim 14,
in wivch the treated and dried aluniniumarticles are thereafter conveyed

via highigpeeqd, qyto8Bss C acONVEYimed €SH! RITBAM 1133 2 §4CWHEth Ca Al ¥ um
printing station. 16. A process as clainmed |n any of the precedi ng cl ai ns

d b h b
%| t'stjcgér%gtﬁteagg Qi‘e e§P ‘?S%@usggf‘tégﬁe rocess cI al msgﬁe mult:.-

r in | a r r
P ECEd goc omant--compos1‘5‘{:{(9:%a Sai\:Na s eff)e JJ.vSee St:emperature for such a

t he

period as to ensure that after drying the treated surface

its coefficient of static surface frictioh is less that 1.5.
-/ 15. A process as élaimed in claim 14, in which the treated
and dried aluminium articles are thereafter conveyed via
high-speed automatic -gonvéying equibment to a lacduering'
and/or printing station.
16. A process as claimed in any of thé preceding claims and
'substantially as herein described.
17. A liquid, aqueous multi-component composition, for use
in the process claimed in any of the preceding claims, which
besides water comprises:
-{A) one or more water-soluble materials conforming to the
general formula:'.

r?
R3 0 /o-(!:n-cnz-oyx-n2

R%- (0-CH,-CH) ,6-0-F

~(CH-CH,-0) ,-R

R6 (1)

S T
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-(A) one or nore water-soluble materi.al s .conform ng to the general -.f.o_r mut a:-"-
[err} (wherein each of [err] and [err] which may be the sane or

.'different, is hydrogen or an al kyl group containing from1l to 4 carbon

-‘atons ., each of x, y and z is zero or-an integer from1 to 25, and each of
-[err] and R5, V\/mch may be the sane or different, is hydrogen or a

nonoval ent cation or a nonoval engciractlon of a poI yval ent cation or an

al kyl,. aryl or arylal kyl group containing from1l to 20 carbon atons,

provi ded however that at |east one of [err] and R5 (i) is not hydrogen '
and (ii) has at |east _one alkoxy . group interposed between-it and the

phopRhereis atOath- 6B ;pne RB gR%«I rpéat th aton?é) ecoggaénbgg |ons_ ;_’hat

i ncl ude one or nore Fe, afd/or -(C) one or

rigLraghe r'f-“*a*’%ﬁ*gﬁﬁ’%%r?%ﬁ@?””f’fy D13 oSS '“"??Qra?gr mil a1 o
i“’é'e%%'t  SREBORL A { TEalR 0f Ay ’e%?%%%?éﬂéngnﬁahﬁséﬁ?lg Y
“Oon 1028, "’ daen ot k2] % Sl RSP whlon may be the

same or different,. is hydrogerr or a monqval_ent _c_ati_on or a

monovalent fraction of a po_llyQale_nt cation o;:' an alkyl, _ar.yll

- or arylalkyl Qroup .<I:'or.xt'_.a.ini_n.g. from '1l to  20 carbon atoms, : \_J
provided however ﬁhart at. lea_ét one o_f Rz, _R4 and _R_5 (i) is
not hyarogen and (ii...) has aﬁ least one a__ikoxy group
interposed between it arxo the pho's_phorous aﬂ:o;n; -

-(B) one or more water-soluble salts containing ioms that

include one or more.'l?e,_ Zr, Sn, Al and/or Ce atom(s); and

-(C) one or more water’-_-solubie_ metel—etching_ compounds.

18. A cornposition_ as claimed in cleim 17, in . which .

component (&) is a compound of _'géneral formula I wierein

each of R!, R? ana Rr® is _hyd_rog_e_n, each of x and z is zero,
and y is not less "r;han 0.5 .times the number of carbon atoms
in RY.

19. a composition as claimed in claim 17 or claim 18, in

~ which: | | |
:({) the concentration of phosphorus is in the range from"'

0.00001 to 0.0032 gram atoms per litre;
//

(.



which: -(i) the concentration of phesphoerus is in.the range from0.00001 to
0.0032 gram atons per litre; 30 -(ii) the total concentration of all the
nmetal atons in conponent (B). is in the range fromO0.00001 to 0.01 gram
atons per litre; -(iii) the total concentration of components (A), (B) and
(C© is between 0.005 and 0.05 percent bya%ght; and -(iv) the pHis
between 2 and 5. 20. A conposition as-cl din any of clains 17 to 19,
whi ch al so conprises: -(D) .one or nore conpounds conformng to the general.
fornula: [err] (wherein R7 is a linear, cyclic or branched saturated
nmonoval ent al L [ d [RbO ont ai i n r 1to0,2 aybon .
atoms, X is hygggzeﬁt%a%g%%% 8 enyﬁ?éyae %ﬁr I% :f’{ Q:rﬂe ﬁtait ?m?rolrﬂ 1
to 50, - and [e he me neanln as_.in ge eral e_anount
of cc}rrponent ﬁ\pﬁ@?n% sUBFi dfert™t 5 ta’f)"’}'}q?q I%FHE‘ Iétfié%@oﬁ%’os&t?hn gram
agai nst phase- Eegar at i OQ 21 A conposition as clainmed in claim20, in
mhlch s per litre;

-(iii) the total concentration of components (A), (B) and
(C) is between 0.005 and 0.05 percent by weight; and
-~(iv) the pH is between 2 and 5.

20. A composition as claimed in any of claims 17 to 19,

~ which also comprises:
-{(D) one or more compounds conforming to the general.
formula: |
R7-0(-CHR'-CH, -0)¢X (I1)
(wherein R7 is a linear, cyclic or branched saturated
monovalent aliphatic hydrecarbon moiety containing from 1 to
25 carbon atoms, X is hydrogen, halogen, phenyl or R1, while
s is an integer from 1 to 50, agd R! has the same meaning as
\_J in_ genefal formula I) the amount of component (D) beiﬁg-

sufficient to stabilize the liquid combosition against
phase-separation.

21. A composition as claimed in claim 20, in which
component (D) is a compound conforming to general
formula II wherein rR! is hydrogen, R’ contains 4 - 2.0

carbon atoms, and s is an integer from 1 to 20.
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conponent (D is a compound. conforming to general fornula Il o
wherein [err] .is hydrogen, [err] contains 4 - 20 carbon atons, and s is
an integer from1l to 20. 22. A conposition as clained'in any of
claims 17 to 21, which also conprises: -(E) one or nore conpounds
conforming to the general fornmula: [err] (wherein R8 is a l|linear,
cyclic or branched saturated nonoval ent aliphatic—hydrocarbon noi ety
containing from4 to 25 carbon atons, [err] is an ortho-, neta-, or
para- phenyl ene nucleus, and [err] and s have the same nmeanings as in _
general formula Il above), the amount of conponent  (E) being sufficient to
stabilize the liquid conposition agai nst phase-separation. 23. _A i
conposition as claimed in claim 22, in which conponent (E): is a(
conpound conformng to general fornmula Il wherein [err] is hydrogen [e€fr]
contains 8-12 carbon atoms, and &Js an integer from1 to 20. 24. A
conposition as clained in claim?20 or 21 as well. as in claim?22 or 23, in
which the ratio by weight of conponent {D) to conponent (E) is in the range
of frem.3:1 20 donpodiitlion as claimed in any of claims 17 to 21,

which also comprises:

-(E) omne or more compounds conforming to the general
formulas, .- ’
R8-(CgH,)-0(~CHR! -CH,-0)-H (III) |
(wherein R® is a linear, cyclic or branched saturated
monovalent aliphatic hydrocarbon moiety containing froﬁ'4 to
25 carbon atoms, (CGH4) is an ofthé-,' meta-, or para-
phenylene nucleus, and R! and s have the same meaniﬁgs as in
general formula II .above), the amount of component (E) being
sufficient to stabilize the 1liquid cdmposition against
phase-separation. ) .
o/

23. A~ compoSition as claimed in . claim 22, in which
componient (E) is a compound 'conforming to general formula

III wherein R! is hydrogen, R8 contains 8-12 carbon atoms,

and s is an integer from t to 20.
24. A composition as claimed in claim 20 or 21 as well as

in claim 22 or 23, in which the ratio by weight of component

“{D) to component (E) is inltﬁ;-range of from 3:1 to 1:3, and

TR L M s

it



32 the rati o by weight_of the combined conponents (D) and (E) < to
corrponent (A) is in the range of from3.3:1 to 1:2. 25. A conposition as
claimed in claim24, in which the ratio by weight of conponent (D) to
corrponent (E) isinthe range of froml.7:1 to 1:1.4, and the ratio by
wei-ght of the conbi ned conponents (D)3aQ|\d (E) to corrponent (A) is in the
range of from1.8:1 to 1:1.5. 26. A conposition as claimed in any of
claims 17 to 25, which also conprises: -(F) one or nore chelating agents

for the netal -containing ions, of conponent (B). - 27. A conposition as
clai med ithanyaviocbg eikhtt Q:ﬁ&.hé\hesiabﬂhée eorpbheats -() 2na Q'E)”Dre
conpounds conformng to the general forrmula: [err] (wherein [err] . a

linear; afo donpsient (&ﬁtygaiﬁtherrm&étafa*fsdm n?npvebemtférallphatlc

hydr dcar bon noi ety containing fromto”25 carbon atons; and rl] and x. -

have the game ﬁ@gﬂ%%sﬁno'ﬁ 90 Ala %rdm.lg_g I<'}l i 2 Jl 'q aigﬁheoﬁl&

rrultl-corrponent C Ion as claine any S| al

subst ant Ir:aallf/o aﬁy hw%lelgﬁ't of component (D) to component (E) is in the

range of from 1.7:1 to 151.4, and the ratiq by weight of the
combined con'_tponents (D) and (E) to component (A) is in the
range of from 1.8:1 to 1:1.5.

e 26. A composition as claimed in any of claims 17 to 25,
which also comprises:
-(F) one or more chelating agents for the metal-containing
ions of comﬁonent (B). -
27. A composition as claimed in any of claims 17 to. 26,
which also comprises:
-(G) one or more compounds conforming | to thé general
formula: |

Y : R10_co-o(-cHR!-CH,-0)  -H (IV)
(wherein R'O is ‘a linear or branched, saturated or
unsaturated monovalen_t aliphatic hydrocarbon moiety
containing from to 25 carbon atoms; and R! and x have th_e
same meaning as in general formula I).
28. A liquid aqueous multi-component composition as claimed

in any of claims 14 to 21, and substantially as herein
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~described. 29. A conposition as clained in any of clains 17 to 28, which ~
al'so’inclides an effective anount of a biocide. 30. A conposition as
claimed in claim?29, in which the biocide is or includes hydrogen o
peroxide. 31. A conposition as clainmed in any of clainms 17 to 30, which

al so includes an effective annungggg an anti-foam ng agent. 32. A
conposition as clained in clai m31™ _.in-which the antifoam ng agent is or

i ncl udes a conbi nation of wax, low volatility liquid paraffin hydrocarbons
and hi gh nol ecul ar weight fatty acid derivatives. 33. A conposition as -
claimed in claim32, in which the anti-foam ng agent is present in a

- concegpkaliprgof from0.05 to 2% by weight. 34. A conposition as clained-
inclaim33, 1in which the anti-foam ng agent is present in a concentragijon

of erglO.g tc%myés@{l:i%:ﬂ ggg- claimed in any _o'f.'. claims 17 to 28, : e
which also includes an effective amount_of-albiOcideg
30. A composition as claimed in claim 29, in which the
biocide is or includes_hydrogen peroxide, :
31. A composition as ciaimed in any qf_ _c‘iaims 17 to 30,
which also includes anleffective amount of an anti-foaming W/
agent. | |
32. 2 compositibn- as claimed in claim 31 ,  in whiéh the
antifoaming agent is or inéludes a combiﬁation bf_wax, low-
volgfility liquid paraffin hydrocarbons and high molecular
weight fatty acid derivatives. |
33. A composition as claimed in claim 32, in which the
anti-foaming agent is éreéent in 'a concentration of from
0.05 to 2% by weight.
34.. A composition as | claimed in claim 3.3, in which the
anti-foaming égent is_preSent in a concentration qf from 0.5

to 1% by weight.
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