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METHOD Fo.R CLEANING ALlJMINUM AT LOW TEMPERATVllES 

IeshnicaJ field 

This invention ielara to 1he cleaning of aluminum surfaces. In panlcular, It 

Js directed to the cleaning of tho surfaces of aluminum cans fanned by a cold forming 

operation. 

BacpJJnd Art 

After can formation by cold forming, alwnlnum fines, lubricating oils and 

other conraminants remain on the surface. It is necessary to clean the surface 

thoroughly prior co the ftutbet treatment which often includes the application of one 

or more surface coatings. 

10 Early cleanin1 composiliana for aluminum surfaces proposed tile use of aque-

ous acidic compositions either alone or with added fluoride at tempemtu?U in the 

range of 185 to 200 ° P (85 to 93 ° C). In United Staces patent 4,009,115 and its 

Re--Jssue No. 32,661, BiMs proposed the addition of 0.05 to 0.1 gl3ms per liter of 

hydrofluoric acid as a means of reducin1 the processing temperature to within the 

1• ral)ge of 90 to 13S ° F (31 to 57 • C). Tho compositions proposed by Binna 

pretenbly contain 0.1 to 10 grams per liter of a surfactant which could be anionic, 

cationic ·or nonionic. 

Kini et al. in United States patent specification 3,969,135 proposr.d the use 

of an aqueous acidic cleaning composition conraining a blend of cwo surfactants. This 

10 composldon was also suitable for relatively low temperature use and preferably con· 

tained 0.01 to 0.4 weight percent of a fluoride accelentor. Tho .surfactants proposed 

by King et al. (hereinafter abbreviated as simply •King") were a polyalkoxylated 

straight chain alcohol and a polyalkylene ·glycol·abletic add aurfacsant. The King 

compoaitions are currently used in one or more1 preferably at least two, cleaning 

21 stages in the commercial production or aluminum cans, but not usually in the first 

stage. Normal cumnt practice is to provide most of the acidity in the precleaning 

stage, immediatelf· before washing the cans with a cleaner composition as taught by 

King, by directing part of the acid cleaner washing solution into the pre-cleaner wash­

ing solution, which otherwise c:onsiats largely of tap water, with optional additions 
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of aoid. When a second sta10 ~·Wuhing solution u raught by King is ~ in this 

manner, the mtio between tha two kinds of surlactants normally will be the same in 

tli~ fint stage u in the seC:an~, if nothing - is added to the first sraae solution, 

inumuclt u·na preferential dragout of one ~of aurfldlnt has been obaetved. • 

• Wuhln1 CJPOl'l'dona with solutions that include noniomc aurfas:tants arc nor-. . . 
mally. ~nduct.ed at or allptty below the cloud poJnt. of the washln1 ·10tudon, which 

is the ~mpemture at which. tha surfactant comes out of· or 10es into aq~us 19ludon 

with changing temperature. It is a characteristic of inmt nonionic surfac1ants, includ-. . . 
ing those tauaht by King u noted above, that they become Im soluble :In water u . . . . . 

10 tho tempemmm of an aqueous.~ composition is raised~ At. temperatutu sig-

nificantly below the cloud point of a partic~ compositian1 foaming of the aqueous 

ro.Iudon. generally occurs. quice· easily, and It Is desinl>le ta avoid foaminJ in the . . 
preaent wuhiq ~s. If tho temperature_ of lhe "composition ia too far above 

the eloud point. sepazation of •· :surtacrant flOm Ibo aqueous medlum occurs and 
1s leaas· to a loss of detergent ~ty and. a loss or tile -~ surfaclant ma1erial. 

Accordingly, the praeitt wasJUng opemdons are normally cond~ at.or below the . . . 
claud point where ~ ~eteraent ability of the composition is still etTeccive and 

foamh1s can be minimized~ · 

Diglgsure· qf Jho lnmtjon. 

20 · Problms is> Bo SotmJ by the lnvcnlima · 
While the· methods ~eel above are effective ht cleaning the aluminum sur· . . 

faces, iemoval of oil fmm the u&:ed washing solutions is. necessary to prevent environ-. . 
mental pollution u.Pon discharge of the used solud~. It is therefore an object of the 

present invention to provtde .. a .methOd w* will nOt only bo cost dfectivc but will 

. also allow an easier ~ti~n from ihe u..eci washing solution·of the. oil .which that 

solution has removed from the washed surface.· Another object of the praent inven· 

don is to provide a ~ethod of ~g a~ which win Use dleliaproved cleaning 

method in conjunction With the composition and equipment of the kind cunendy used . . . . 
In the production of aluminum tranf. s~ another object of 1he invert.don is to provide 

30.. a process for satisfac~ry cleaning _at a lower temperature than prior art processes, 

thereby making mo~ economical._ o~don poaible. ·_Other objectS will be apparent 

from the ·d~ption below. · · · · 
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Summgy of tbe lnyeJJtjQD 

In one of its nutjor embodiments, the p1e1e11t Invention is based on the disc0v­

ery that the iatio of the concentmtion or polyalkoxylated alcohol surfactant to the 

concentradon of polyalkyleno glycol-abietlc acid surfactant (this ratio being 

hereinafter briefly denoted •the surCactant n.tio•) that is aptimum for the acid cleaner 

smge as tau&ht in tho King patent already noted above is not usually ·opdmwn for the 

prKleaning 1ta1e used immediately before the acid cleaner. In addidon, 

independently, It has been discovered that the acid composition normally used in an 

acid cleaning soludon u tauaht by King can usefully be supplemented with additional 

,o sulfuric acid for tha pr&-~ stage. Accordingly, one embodiment of the invention 

is the provision of a prewashlng solution composition with these improved 

characteristics before, prefmably immediately before, a convendOJlal acid cleaning 

solution in a cleanm1 operation with at least two stages. 

Both dlese improvements in the pre-deaner solution can· conveniently be 

11 achlevm by adding to it during the course of the washing process a replenisher com­

position that comprises, more preferably consists essendally of, or still more 

preferably conslata of water, aulfurio acid. and a polyalkoxylated atnJght or bmched, 

but preferably sfDllht, chain alcohol surfactant. The content of sulfuric acid in the 

replenisher composition is preferably determined by the pH required" in use of the 

aa c:.omposition, and tbe content of surfactant is adjusted to maintain the srabmcy of the 

composition. In particular, the composition may contain 5 to 50 per cent by weight 

of sulfuric acid and O.S to 40 per cent by weight of said surfactant. 

In the method of one embodiment of the invention. such a composition is adcl­

ad co a washing soludon as a replenisher composition in a stage preceding, prefeiably 

11 immediately preceding, a conventional acid cleaner stqe, such u is taught by Binns 

or King. The use of such a composition as a replenlaher is another aspect of the 

present invention. 
DJralled DM;riptioo of the inyentign 

The pre-cleaner stage of a process according to one embodiment of this. inven­

tion preferably contains both of (1) a component of polyalkoxylated straight or 

branched chain, preferably auaight chain, alcohol surfactant and (Ii) a component of 

polyalkylene glycol-abietic acid Mfactant as taught by King. However, the mtio be-
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. . 
tween~ two· types m.thepze.dcane.r ... of a piocess 8"«C1ing to Chis invention 
prefmbly Is within Ille range.from O.if: ~ to 3.0:1, more p.rofenbly withiri the mnae 

from o~ 7:1 to· 2.0: 1, still mqra preftnbly within tho range fmm 0.9:1.0 to 1.3: 1.0, 
and most preferably within the.ranp fmm 1.0:1.0 ta 1.2:1.0. (Jn contmst. the moat 

pref med range for die secOnd.acid cleaner ~e u tauaht &y XJng, and u preferably 
:usect as the next subsequent Proceas in Ibis.Invention, after 1ho ~eanet 11110 as 

deaibed· above, is ab~ 0.3) .lndepe~ently, the pH of Ilic p!Hleanlns IOludon in 

a process accontlns. to this ~~Ii~ ispm~ly wlthhl die range fmm 1.4 to 2.0, 
mom preferably within tho 1311ga ftom 1.6 to 2.0, or sdl1 more preferably Wlrhin the 

10 . mnp from 1. 75 to 1.BS, ·and .this pH is prefembly achieved by adding to. die warer 

· used for ~ prKleanin~ soluaon only lulftlric add, in addidon to whatever acid i~ . . . 
added by countercurrezit flow hm ~e subsequent cleaner atage solution. 

Ii:i a preferred embodiment, tlie values as deacribecl above for tho pr&deaner 
scap aoluti9n ate. achiovcd by adding to the original solution durin1 the continued 

,s opemdon of the PIOCCll a pre-deaner replenisher composition, in addition to a . . . 
countertlow fmm Ille subsequent acid cleaner soluti~ stage. A pro-cleaner 
. . 
replenisher composition for the. present invendon comprises, more preferably consists 

essentially of, or still mom.preferably consists of,. a stable 8'l1:1COUS soludon of 

aUUUdc acid· with a polyalkoiyla~ straight or bmnched ~ain alcohol surfactant. 

This improved composition ls formulated 1o be used as a mplenisher for the pre­

cleaner wuhiJll solution which is actually applied to the aluminum 1urfaces. It may 

be use.d alone but is prereiabty· f'ormulitecf for :use in co-opemtion with th• typo of 

· compoaition proposed· by Xing et al., ~I succe1slve cJeinln1 ieages in tho can 

washing equipment. Thc.xeJati.ve. concenllatlon of Che components in tbe composition 
.11 of the pment invendon wilt piefembly depend upon lhe ~of system in which the 

composition is to be used, thlt Is whether the composition is to be used alone or in 

conj,uncdon with Olla of r= known cleaning composfdons. 
. . 

It has been found that~ stable ~d satislactory p~ replenisher compo-
. . 

.sltio11 in accordance with the ~t invention can be prepared containing 5 to 50 per 

cent by weight of sulfuric acid and O,S to 40· per cent by· weight. of aurfactanc. 
Pmfer:ably, tho composition contains 30 to 41 per cent by weight of 1wturic acid .and 

4 to 10 per cent by weight ~r iurfactant; most prefenbly 41 per cent by wel1ht of 
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sulfuric acid is used. The sulfuric acid content can be varied clependlng on the way 
in which the eompoaldon is to bo 11sed and any such vadatJon will preferably be ac. 
companied by a corresponding variation in the range of surfactant material present. 
However, once tho acid content has been determinr.d, the surfactant content to provide 

1 an optimally stable and useful compoaition c:an also readily be dcrcnninr.d. 

The add content may require variation depending upon Cho &mOWlt and type 

of matedal to be cleaned from the surfaces being tre.afed. This will vary with the 
type of lubricant used in the can formation and with other factors such as lhe 
condldon of the forming equipmenL 

10 Suitable polyalkoxylated straight or branched chain alcohol surfactants are 
known In the art as nonionic .aurfacrants. ?bey Include those sold under the ciade 

names Antarox LF 330, Teric 16' and Trycol LP 1. These surfactants are known 
to havo a low cloud point and their use in the present compositions usists in fUrther 

lowering tho temperature at which the washina operation is conducted. 

t• It bas been found that· the compositions of the present Invention can be used 
to signlflcantly lower the pH of the pre-cleaner wuhlng solution in use from the 

value that it would have if acidified by countedlow from a subsequent acid cleaner 
stage alone. '11to reduction In pH which can be thus achieved has been found to 

improve the cleaning efficiency of the washing .solution and the efficiency with which 

oil can removed. 

In a piefemd application of the present invendon, the improved composldon 

ls used in the first of two stages of a washing operation, the second stage using either 

a known composition of the type proposed by Kiq et al or a composition of this 
known type modifir.d to ~pmatc with lhe composidon of lho present invendon, 

n The followin1 comparison ex~plo and example or this preferred use of the invention 
wW fUrther assist an understanding of the benefits which the invention provides. 

In a can processina plant including a mulli·staae washing secdon, cans leaving 
tho body maker-trimmer operation section travel on a perforated mat through a pre­
cleaner washing atage (sraae 1) and then wough a cleaner stage (stage 2). In ac­

cordance with the known washinl procedure, washing solution is inidally made llp 

with the desired propmtion of active ingredients. The composldon of the washing so-
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ludon is maintained by the addition of appropiiare re~ compositions to com-
- . 

pensate.for the depletion of acdvematedals as tho wuhins p~uro continues. The 

wuhing soludm is spra.yr.d ewer tho can aurfaca in tho ICmlld -=don and a poition 

of the wuhing composition; CU'l)'ia1 alull\inum, ails,. and other matcdats nmoved 
from the can in s131e 2t aaYels in· c;oun~ to lh;e movement of 'the ans to. 

&cag, 1. 

In a typical operation ulinc a compoaition of th• typo suueated by King et al, . . 
lho washing soludon ued In die atap 2 process contains a polyalkylcno·ilycot-abiedc 

acid aurfa.Ctant blended. With a polyallmxylated stmf&ht or branched diain alcohol. A 

to typical washing solution containin1 appromaately 0.065 per cent of the abietic acid 

dedvatlve. sold· under the trade cleaignation Teric RA 1315 and appioaimately 0.023 . . ,• 

per cent of the. polyaltoxylaled •tlaisht chain alcohol sold under the trade name 

Anrmox LP 330, u well a a~ricaclcl and hydrofluoric acid; provides eipt points 

offreaacid in atage.2 at apH of approximately 1.2. 'l'heamount of aurfactantblend 

1s and acids used in aCcordanc:e with this proces1 may be varied to provide belWeell 3 

to 20 point.t of flee 'idd. 

Tha washing sOlution frOm stage 2 iS counterflowed to scage 1 at a rata deter­

mined by measurlq the amount of dissolved alu.mlnum in t11e sorudon. The amount 
of aulfuric acid in the washing solution is deplefecl beeause the· add dlasolves alumi-

zo num in tho course of its clea;nlng action. 1be balance of active components in the 

acid cleaner washing solution is main1alned, most ptefen.bly by tho addition of . . 
approprlate amounts.of a repleniiher compolltion. (This replenisher compolidon for 

the acid cleaner will nonnally have different c:omp0sitlon from the pie-cleaner 

replenilher that is part of~ ~vention.)-

a In a typical can washer, for a flow rate· of washing solutlo1t fmm stqe 2 to 

sragc 1 of five liters. F. minute, lha~ount of activo acid. cleaner replenisher eompo­

aitlOn is approxima~Y. 6S milliliters per.minute. The rato at which the washing 

· aolutiori from stqe 2 is added to tho stage 1 washing process is. also conltolled to 

determine the amodnc of free aclcl mnalnfn& in the washing solution used in pre­

cleaner stage 1 ~ If du~ acid washing solution is added to stage 1 to provide one point 

of free icld, the pH is appmmnately 2.1. If two po1ncs of tree acid are added by the 

stage 2 washing soiutlon to_ stago 1, the ·PH ia approxim.ately 1.8. 

6· 
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Bumplt Accordtn1 to the Present Jnyontjon 

nae known procus dacribed above can be improved by using a pre-cleaner 

replenisher composition accorcUn1 to lhe present invention. Thus a pn-cleaner re­

plenisher composition as described above can be added to 1tap 1 ro supplement the 

free acid concent of tho total washin&: solution in this stage. Por example, If 

~pproxlmately one point of free acid in stage I Is ccmtributed by Iha counrerflow of 

the washing solution from stage 2, and apprmimately one point of free aOtd IS 

contributed by a preferred pro-cleaner replenbher composidon for the present 

invendon, the additional polyaJkoxylatecl straight or branched chain alcohol added by 

to the composition of the present invention changes the ndo of the concenaadon of 

polyalkoxylated alcohol surfac1ant ta tha concentiatlon of polyalkylene 1lyc:al-abictlc 

acid surtaccant (•the aurlacrant mdo•) from approximately 0.3 to approximately 1.1, 

thus signlflcantly lowering the cloud point of the stage 1 wash.Ina solution. This 

additicm also alters the pH from approximately 2.1 to approximately 1.1. 

11 It has been found that chan&in& the surfactant mtio, by the addldon of polyal· 

koxylated straight or bmnched chain alcohol surfaccant, to the stage 1 washln& 

solution can lead to a reduction of approximately 10 ° C In the cloud. point. The 

extent to which tho cloud point ls lowered will directly influence the extent to whleh 

oil is separated from me washing solution. 

Based on the use of a~rmimately 6S milliliters of active replenisher eomposi· 

tion per minute in the counterflowed stage 2 washing soludon being nqulred to main· 

ta.In one point . free acid in lho ata10 one process, tho amount of ~er 

replenisher composition according to the present invendon required wov1cl be 

apprcmma.tcly 32 milliliters per minute or so liters per day. 

11 Use of an improved pre-cleaner replenishing composition of the invention as 

ao 

described in the preceding example mn be modifJ.ed in accordance with the required 

ftow rates necessary ro achleve efiicient cleaning of the particular cans bein& 

proccased and moro eff'ICient oil removal from the washing solution. In addldon, the 

compolltion of the (generally different) replenisher solution added to the stage 2 

cleanin1 pro=ss can be varied to lake Into account the effect of the improved 

cleaning achieved in the stage 1 process by use of the cleaning composition of the 

present invention. The composition of tho replenisher adde.d to the stage 2 processing 
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inay also bo vaded to allow for Ille. effect, on tho conccntn.donl and ntioa of Its 

active .matmials, of the Rwmal• which _may be Qrded f?Yer lnEO·the stap 2 pmceas, 
. . 

by lhe cans movhlg from_-.~ 1, when an i~~ ~mposidon accordin1 to this 

invention is used for 1he ~ sollltion 'In pro-cl~ stage 1. ~ 

I 
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* e L " s * Claims 

---· -·-- - . . . 

1. A can washing ~ comprising pauing inldally soiled aluminum cans 
through a pro-cleaner washing ataae and a 1ubse.quent acid cleaner 1188e, 

charactemecl in Chat the washiag solution in the pr&ocleaner washina stase comprises 
1 · both of (i) a component of polyalkoxylated ltralaht or branched chain alcohol 

surfactant and (ii) a component of polyalkylene J1ycol-abledc acid aurfactant, which 
are maintained during the course of the proc:ess in a ratio of component (1) to 

component (ii) within the ranae from 0.4:1to3.0:1. 

2. A piocess acc:ordina to claim 1, wherein the ntio of component (i) to compon· 
,_. ent (11) ls within ·the mnge from 0.7:1to2.0:1. 

3. A process according to claim 2, wherein the ratio of component (i) to compon­

ent (Ii) is within the range from 0.9:1.0 to 1.3:1.0, and component (i) ls selected 
from polyalkoxylated straight chain alcohols. 

4. A process accorcling to claim 3, wherein the pH of the washing solution in the 

" p•cleaner washing stage is maintained during the course or the proceu within the 

range from 1.7j to 1.8'. 

10 

5. A process according to claim 2, wherein the pH of the w11hing solution in the 

pre-clt.ancr washing atap is maintained during the c:oune of the pmcess within the 

n.n1e from 1.6 to 2.0. 

6. A proceas ac:c:ording to claim 1, wherein the pH of tho washing solution in the 

pre-cleaner washing stage is maintained during the course of the process within the 

mnga from 1.4 to 2.0. 
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* C L M S * . . 

7; A pmcess. according ta any ono of claims l to 6, wherein tile washlng soludon for 

.the acid cleaner stap mmpd~ ~th of (l) a component of polya'umxylared straipt 

or bmached ~ alcohoi ·amfictant and (ii) a component of polyalkylene 1Iy­
col-abietic acid surfactant~ which ar:e maintained during th~ cour.ie of· the pl'OGeSs in 
a. ntia of component (i) to component (Ii) leas lhaa 0.4:1; durina the course of the . 

proceu, a portion of the ~I solution tiom the acid cleaner stage Is mintercur­

nntly Introduced intO tho pr~ washin1 aolution; an~ durin1 the course of the 
process, a prD-Cleaner nplenlsher" compoaldonconalsdns essendall~ of water, sulfuric 

acid, and a c:om~t of ~ylafed stmfaht ~r branched chain aleohol . . 
10 surfaccant-~ also in~c:ed ~to the pn>deaner washing aoludon. 

8. A process accordins toc;laim 7, wherein the pie-cleaner replenisher composi­
tion:· containi. s· io 5() por ~t by weight of suUVrlc acid and 0.5 to 40 .per eent by 

weight of surfactant. 

9. . A process ac:c:olding ·to claim 8, wherein the pm-claner replenisher composi-
. . 

. " tion contains 30 to 41. per cent by wci&ht of sulfbric add and 4 ta· 10 per cent by 

weight of aurtaccant. 
10. The 1Jse of a .slab1's .aqueous solutibn consisting essendally of water, sulftJric . . . 
acid, and a component of polyalkoxylated straight or branched chain alcohol 

surfactant as a pre-cleaner replenisher composidon to lower the pH of lho washing 

zo solution in tho- pre-cleaning stage of a wuhing pmcess containing .at least ~o srages, . . 
JnclucHng an aCid cleaning .s•go following Said pre-cleaning stage, for cleaning 
initially soiled aluminum cans. 

11. A uao accorc1Jn1 Co cJalm. 10, wherein the pre-cleanet .. replenisher co~tlon 
contains S to 50 per cent by weight of ·sulfudo acid,. and O.S to 40 per cent by weight 

21' of surfactant. . 

12r. A use according ro claim 11, whelein the pre-cleaner replenisher composition 

contains 30 to 41 per cent by weight of ~lfuric acid and 4 to 10 per cerit by wel1ht 

ofsurf~t. 
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