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ably, the solution can be applied by spraying, acidic aqueous coating
solution for coating but the alum nium surface can also be im al um nium
the solution conprising at_least nersed in the solution, or treated by

flow 3 ppmdissolved zirconium at |east- 5 ppm coating techniques.

fluoride and at | east 10 ppm di ssol ved boron, 20 The tenperature of
coating solution having a pH of from3 to 5,- and being free 85 sho
be such that the zi‘rconi'umis chemc- of ferro- and ferricyanide, an ‘
organi ¢ pol ally bonded to.the-al um nj %hydrat ed oxide = neric materral,
chrom um : on__latice the tenperature of t hp5<o| u-
cobal t, . ni ckeblackaned y;bd:mume adldommgai il tudpe bMQ@aufsthdmihea tapidepulimgs -of

[err] \(ferr] Yteto sql uti on bei ng, cap abI e G’Pﬂqnovqmt thermpanPEB‘Pd aé’ffy_%@t th| S,

t hough pr ef’erg,m ﬁe‘sﬂlﬂ&“‘%‘gi‘“&m m‘qf B ml‘:mf{? i Tf?dn‘

and col - 97 00 0rPpaln® BdHES Blr the QR [ Soka] h Jtﬂgxfselabﬁrﬁ%g“ a@atl ng
and provi di ngwae cloiat ed dsuntbed (aB@e,t the [ cedted) ) “faire aﬂgb@tt’,tﬂeﬁadmgtu;eﬁ ﬁe&ﬁu face
whi ch ™@si stss‘f_gg W‘!“elllﬁset??efreﬂfmmeleﬂeff}] ([err]) tend to
produce a duI 2 “ﬁ’f‘ | d ng water fgQr fnosty surfa%%

m nut e pertioodtheredbier b ﬂe&rbd' tdutags CRa Nthib Girsk %ﬁﬂ%d ples, the L6

vari ous f eat uTes puﬁtect has ewese0 [thet | msrs@tf in 951eﬁ0ﬁit&b\h Ehngridul @cidi¢ aueons swia-

surface with <=h%¢‘ef g ] G*ﬁg‘%i ‘i“{'}@ hE?t@Fl effly zecone;feat i hg
sol ution for gf, ﬁ ﬁ oﬁé@c gdd ‘fj‘o _
I onJ

Conpar at i vie &Weﬁt solu di\ﬁthl:}OW&E nhsb& inl RARLT F te Qo (W8 indic ﬁ& qtdj:lglﬁ ar €
now gi ven, thmdghe CRadsy wiger waemrm foh ubd on, Escthef |dences waeepia;be withetheon- -

way of ill ust . ss_hatg’led s AP "i}d et rapiate (caating sqlyrien forng) perjod o gher
the tenper at U Oldhesibl QEESH @vélg‘ﬁ |tégtns g’“:F{P liameg cogtigg tfe
sol uti on, 20hewkiéointiades mmdxgbeenbﬁﬁn amgngolmwtcsn Ulasko,
however, fi r strehclradenMark] isticky |td4pe rfmlrratr"b twsot)mnammsmugh itnpared o the sobt-ed:

tact the sur f %e &otibatFhet h@*@ﬁﬁtﬂl"h&“’%‘ﬁ}ﬁ ortionscfhe pHY indjggrdss stated ot herw se,

ond

the aluminiumnore than 1 mnute. _ _ . surfaces treated
with the solution. identified 40 °: Prior to applying the solution, the
alumin-. in the Exanples were drawn and ironed can 105 ium surf ace shoul d

be cleaned. Available acid surfaces which were first degreased, as neces-
or al kaline cleaners can be used. After clean- . sary, in a mld aqueous

al kal i ne cl eaner (com.ing, the surface should be water rinsed. Al so,
prising 25 w. %  sodium  tripolyphosphate, after the coating solution has
been applied . 58 wt % borax, 4 w. % of sodluntglucoar 45 the al umini um
surface should be water rinsed, ate and the renmi nder being other surface
110 including a deionized water rinse (rinsing active.agents), rinsed
with tap water, cleaned with water that contains amounts of .nmetal by
spraying in a hot agueous sulphurlc acid ions can lead to a-coating. which
has poor <cleaner, and finally rinsed with tap water. adhesive properties).
After the . coated surface The can surfaces thus cleaned were bright 50
has been water rinsed, the coating should and shiny in appearance.

115 be dried. This can be done conveniently in =~ 2) After treatnent wth
the sol utions iden- an oven having forced circulation of hot -air, tified
in the Exanples, .the treated cans were though other avail abl e’ drylng

nmet hods can rinsed in: deionized water, then- dried in an-be "used. After the
coating has been dried, " oven.for two nlnutes at [err] ([err]): 55 jt can
be given a siccative fInISh if-so desired. =~ 3) The treated, rinsed and
dried cans 120 Finall'y;- after the cans have been given the - were tested
for corrosion' resistance according siccative finish they may,. i f so
desired, be to a test commonly used (and referred to in subjected to
pasteurization conditions. Cans the can industry as the "pastéeurization

test"). treated by the process -of the invention.will This consisted of
imrersing the cans in boil- ‘60 resist blackening under pasteurization
condi ing tap water for 15 minutes:. - A cleaned-only 125 tions for at

| east 2, and generally 15, nminutes.. -can surface having thereon a naturally
formed As nentioned above, it appears that sub- [err] filmturned black in
a few mnutes, jecting an alum nium surface to a solution treatment of
the can surfaces with coating of the present invention nodifies the surface
solutions of the invention resulted in the' pro- 65 in such a way that .
zirconiumis chentcally "vision of coated surfaces which were not 130 5
1,483,283 o : 5 : i I



bl ackened or otherw se discoloured in this tape back against itself wth a
rapid pulling test. notion such that
the tape is pulled away from4) Alumniumcans treated with the solu- the
cross-hatched area; the test is rated "excel- 25 tions described in the
Exanpl es were also lent" when the tape does not peel any paint 5 tested
for qaint adhesion Thus, after the cans fromthe surface, othermﬁse it
were dried as described above, the coated "fair" or "good",
:'p§|nted with a whlte base co of_

t
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30 10 thereafter baked in an oven for one minute. In thls flrst gPQpp-
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Tr ade dons. cpntairing potgssium | uozi r conatle Mar k) solptlon] for; 30
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fluozirconate nmasks the effect of the boric acid. shows the pH of. the
bath after the stated nunber of cans had been treated, and al so 25
Exarrpl e 15. cshows the recsults of QUbJ' oot Ag the—cans—t

Thi s Exanpl e shows the effect of the con- t he pasteurization test.

Q
A~ Y

50 TABLE 2 Pasteurization Can Nunber pH Bl ackeni ng 4. 20
None 6 4.70 10 4.90 Slight 12 '
4.99 16 ‘5. 01 22 , 5.20 28 5.30 From t
Tabl e it. can be- seen that, as armunt§ E;fh | ower the pHto within t;] PHe
bath of c 4+ —t i S
consuned and tThe cqs:hhgsfformtdafr@mtlutooanug Hdhi- rdns bfrmenamngdolmm ti%-

our Iitres

&Ct‘f% pn

tifh S %ﬁ“

Pebihnging S €sts. POt aSSi um {1 uozi r conat e beg| ns
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to coat- al umerhrmnandsdndyapmranmoadt@ludance wth preC| pi tate,
coat i nS“soI UE%WIZ "feggr?éx “‘Bﬁ‘;’ ﬁé%f% cl oudy. *pitation of the
pot assi um f | aRlzAwi ty of. t s 70 i D08 ppm;

| ngr edi entos ou}l}tlﬂi@conﬂiﬂiﬁhta g@m § edathigs t O produce coat edﬁpg'hflam ppmv\,hl ch
tend to bl ack@%ﬁi@w Sgsléghésdwhe n[s & HsBos 0.4 g/I5g&Z|l£BT2@Wm $o the
pasteurlzatl é’%sg““ o, F=. 160 ppm
gE,Lﬁ omfiﬁ %n@aafﬁtaioﬁg%t hH'PPtfoz ! rconald /l!)orl ¢

75 65 ‘acid 5.0
g/l (B 905) DANY/1 s gbladiumiffuotiftonite (e baBS Aluniniut ees Ghprei @ch Emya:ssorum n| t rate

10.0 g/l 1ng48@1c2813 not blacken and which have seconds with the above coating. sogquh
coating ‘sol Ui’;{ﬁ”m *"gpe’ﬁﬁ of i Ao O TR R o
applica- of $hi@ Y Ecldd) ﬁe/x id]1 NiiddMrhidhodid nBﬂ %mwoh £ Qad nment

sol uti on e®ntuadeni
acid and sodibays &5
Auger ‘El ec- ﬁlﬂ%ﬁ
of the coate

20 t hat tgg
pasteuri zati

on..ang a‘?"l’ ut j,on’ con
adhesi on testgrhl ""‘3 Unt feﬁ aﬁ“ﬁﬁ?{’[

apparently fromthe tion prepared WaS{‘A:BLk:_;IztI’e

cdoditions sstbdf evatings onnch petiéced apd recyclglemothel Soaing a:athem

?m resiytence prdoppfit tLinfres which e sﬂw@\vgggawf The
§ éildblél eg.tlas thr%’fﬂ A Py «?goeCt rum

E By, al umsnthurpmw&e thC tewanieestmdoj ected

coating forned from t-he . abovenubert of cagu

e, zﬁgrfs@egﬁysuzmﬂ'e S
B‘efner =" and some Ca,

and it contained 0.1 tap

water fromwhich the solution was pre- Mboric acid apnd 0.1 M sodium
nitrate. The 10 pared, wth sone superf I-Ci aIPas;taurb@norpjbak sol ution was
-eval uated at different plfen Nogesa- - | 281 f eﬁia%ﬁ‘mﬁabl > 3 bel ow. The pH of
t he origi n- Conpari son Test ta 17733 Nom 1Y hde-up sol'ution was
7.2. It was there- As. hgs been not ¢d, zbori C aci can pe used after
varied by the addition thereto of nitri7o to|advantage {n the coating
solutions of the acid ijn an amoun{ to givpe the pH val ues set invention.
For conparative purposes,| th€ com | oPth |n tWeTablp. -
30 15 parative tests regortgd beI oW sfygw rpsul ts of TABLE-3 Paint
Past euri zation Adhesi gn pH - -1 Test . Test 1 -
(Control). (No Treatnentf)y 16 Dark br M or| - « Fai | I
| 22 520 _
© 28 s | o Lo
From thé Table'lt can Be' seen that, a's. amounts Wthh lower the pH to: thhm the
o the bath of coating solution is used, hydrogen - aforementloned range :
. ion is consumed and the pH of the' solution .
. 55 rises (Zl:iusd md:ca:.nhng that hyd;'otglfg ion _is Exampl e 16.
: © consum uring. the reaction o coating ' '
~ solution with the aluminium surface). As the Th:lfollowmg co:ft:ng solution rv;:;used tr.l(: 70
. pH rises, potassium fluozirconate begins to :lg:t un:mum surfaces in accordance with.
 precipitate, and the coating solution becomes invention ; :
60 cloudy. ‘Precipitation . of the potassium fluo- S
zirconate decreases the activity of the coating Ingredients
solution, which then tends to produce coated -
surfaces which tend to blacken when subjected K,Z:F, - 04g/1 (Zr—128 ppm;.
to the pasteurization test. This can be avoided . F=160ppm) 75
by replenishing the solution with fluozirconate  boric acid. 50g/1 (B= 900 ppm)

65

- and/or an acid (such as nitric acid) in

Potassium nitrate 10.0g/1



bl ack 2 7.2 Slightly yell ow Fail 3

7.2 - Fail 4 6.2

L Fail 5 6.2 — Fail—6
3.2 Fail 7 3.2 -
Fail Wth respect to the use of a treatnent sodium fluoride, or sodrfrum’
bi fluoride (the solution containing boric acid and sodium nodified

solytions, like the solutions of Table nitrate, it has beén known :

he ofore that a 3 cont ai ned ”01Zd3,2§§”' um . Ooatl ngs- for nmed 35 : bor| c
aci\dYs af - i . e - -
modrfied gme uhovc %uﬂgabmum wmglplmda:npim ca éS( |sm,ndf MQ”rF dﬁ9°él) Lﬂﬂap'l mq!lca' tions were
trans| ucenf 4pmwaesposye mj. ﬁ“@g‘ gden  bRen oS, Al set—tt
has been SEHELL" 80 n‘f&ﬁﬁf’ hu Mé)frtﬁ:pﬁf'él )hakgt of or e
that a golyy aamﬁamecmmmm smbx eapdnake y pos-

borate andhant?groadmg fo&nﬁfﬁoentm: wleve cpat- ncﬁubeﬂsl
metal | i c Ay edlysion ponrgined; pmainky o ’i’fog gﬁ ro
surfaces. Vs Andf o 2y Appae

area dggr . with sb sup&xﬁﬁﬂedbueﬁehww m@mu
regi on of the oxide film See "Some" nfieéatT@h

results whe 3p
the paint a&%ﬂzﬁﬁn %ﬁn Cmé.lc;ncbe}g%;lﬁﬁsaud ﬂ)ﬁn

chem Soc. mv ,anqaq:g@os&;)the 20620, forth in the Table
1971) . 1blovyexagve, testuegmdbéo»s@@w wbneft he test - Conparison Test: Data 8- 16.
70 results reported in Table 3 that tr_eat- ~ This group of results!
shows the use of treat- nment sol utld‘}sﬁési‘ t'e not capabl e -of I mparting ment:
sol utions contaigmmg—ftogride but no|zir- to an afupraidl um|surface coatings
whi ch have - conium zircgni um but no |f IPagedrdetionor | nsdhedier .| 50 the
corrosion resi st ance' and |pai nipﬂadhe5| on a'EesWeI I 1sTe-"E:oati_ ng solutions,. -
cont ai ni ng bot h pf—he—+p ab tvTg  zi-rconi um ‘and
fluoride: In addj Hdé’ﬁ“"tn ‘ﬁé*’ef‘%" g tﬁfkbgov}éf the |én{5ention. | | _

i ngredients set forth injTable 4 bel'qw, each It i 5 also to be noted that
treat nent sol u- .SOIzutior conta@ ned Trji tStigslvaeler i p B#i! anoujnt tions. of . the
type described ip Table 3 werg  suffijcient to inparg,. fo each of the o
solutions 55 npdified 'lby tﬂe2 addi tli on thereta §f TTuori e a pHof 4. .;
Each solution wap spyayed at -g.3ihe sgurce of which Re&s a ni um bi fl uori de:
tenperature of [grr] ([enr]) onto an al um 80 o
1, 483, 283 5 6.2 » 9 Ftitum sprface for a 40 :
second period. The f,‘UI’I zdlt i on test ar¢ glgo reported results of
subjecting the a surfdaces in the Table. TABLE 4 punt Boric -,
Acid Pasteuriza edied2 (a/l) - Fai{g/ ) Bl ackening - ;
Oorrparls ons 8 [err]- : o—4—L ne . Very - !
slight 9 With " respect kktle] use of a treatment s&u& fluoride, or soﬂmﬂ bifluoridée [{ e sl | ght 10:
[err] solution containifly 4oric acid and spdivme . modifed splutions,Jise the olutions of Table . [err] -
0.4 mtrag,_ {9 has beeg/ép%wnsqe;e fore thet a '3, contained n um). Coatings formed 6(3 4

lution  can” be use Oﬁg rom the modified lu-
None 3§| lbma S modic ﬁdﬁmum .nons were translu

on aluminjum s
. anodic oxide_ film even milky in ap
Sli ght by electroche:mcalc[t&&fo ds. Also, it has been ance, anH. flle coated surfacesNdidhenot havAI nost none
15

reportddeiterefofore that a solution contaxnmg_ Qhe bright appearagge that was onigiggllg iP%none 16
[err]

0. 4 borate andn resxssﬁgngﬁze ¥ % q;hgﬁgm‘éfeﬂzﬁed uguur?;.ces 65 [err]

turned yellow when' subjected to the pasteur-

bt %‘ff:;;om 'Jﬁaﬁ P

addOlM dibh Win@®. The surface .
ea!uetld ttodxifdmet pﬂstcbw 2éorrpact

mg ?ﬁm‘é’cect
pH

valuesleect r o- 45
.Exanpl es 17 3&nd 18;
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o0 tHe pa
unm ni um
ion7 I-ngr
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lI 0! semthe

45

50

55

~ compact region of the oxide film. (See “Some
" Physical and Dielectric Properties of Hydrous

Alumina Films”, by Alwitt, R. 8., J. Electro-
chem. Soc., Volume 118, page no. 1730,
1971). However, it can be seen_from the. test
results reported in Table 3 that such treat-
ment solutions. are not capable of- imparting

" to an aluminium surface coatmgs ‘which have

the -corrosion resistance and paint adhesion

of the type prov1ded by the use of coating

solutions of the invention.

. It is also to be roted that treatment solu-"

tions .of the type described in Table 3 were
modified by the addition thereto of - fluoride

the source of which was ammonium bifluoride

ization test, and gave very poor results when

subjecned to the paint- adhes:on test

. ‘Examples 17 and 18;
Cornpanson Test Data 8—-16

mént solutions containing fluoride but rio zir-

B )
Thls group of results shows the use of treat- :

conium, zirconium but no’ ﬂuonde, or. neither, -

as" well as' coating' solutions ' containing both -
zirconium' and fluoride. In' addition ‘to the

ingredierits seét forth in Table 4 below,

75

solution contained mitric acid’ in an” amount ™~
sufficient to impart to’ each of the" ‘solutions .

a pH of 4. Each solution was sprayed at a~
perature of 130°F (55°C) onto ‘an alum-

80 -



18
ppm (F =

(Zr

108 ppm
24 ppm) Wth respect to the solutions identified in
Iabhlo 4 th\lﬂ

0.4

None

R A I~

None and HF, 25

naoted that

(the pH of

the use

the salution vwas :.\rh usted-to 6.6,

of each and t he soI uti on,
'in a treated surface

resul ted

30 which was bright and shiny |like the untreated m nute. period;

was sprayed at a terrpera- of the solutions
ture of [err] onto an alumniumcan for a 2

t he coat ed

can surface bl ack- .10 surface (except for the solutions containing engq
when subj ecjed to the pasteurization plq;sa%gr um titanium fluoride, V\/ry' 0
resulted. t-esfj——r—rr—t-he d T Phstriacon. st e ooy b From
the results r “° ee pasteurization test gre / %epq can be
seen—tQat’, %ﬁﬁspﬁsubefﬁgnﬁf etsﬁa [é:Ir?hT Table. 26.0 g/l -

35 15 ti onw rrproved t he corrosr on resr\g[g@mce of the qu'rr] Terr]

0.5 g/ 1 al unrni ymrsorfacyg,—the—coatiny | ot thud Pas tgunzaflo .

m ni trgbenzene tlai ni ng bgt h ‘Zjgf.apm um- argnfﬂ)uor gg)av Bt] Reningd SUl phonat e
1.0 g/| “host significant li nprovement his soljution - it'ai ns.
cobalt, and Conra‘romeaelﬁmfFest Data 16- 18. |, has - a pH of 5.2, and is
t herefore not a’ 40 20 - .ng sol uf _ 'h'avr ng t hd vfol Ilowr ng in-

sol ution of the invéntiod - was sprayed o_to grledi 8Hfs |WePe E'solused to
treat alum nium|{ am alur ni lKgthsurface atp.a t gnpes.at urfevesfsigans:| - E
[err] for a. 30 decond perli od; the coatr g forngd fromtihe sol uti ¢gn was

col ourless and [lerrif - KSiF, ! 0.4 1./5 gfame | Vefvesdight and. the
bri ght and shiny cogted durf 45 [er I a. < 4.0 g/l
di d not bl ackenyvvhce)% subjlect ed to t he pasto'e4ur- 25 >0 g0 vér“usr%g*rlrt} nift r obenzene
ization test). dul pRonat ¢ K,SbF, _ 0.44. 5 |g/ | None | Skggt A sollution as
18) above, but W t hqut Zr erk:%’ [err] 042 _g{l any

ammoni um zi r conijumf1 uor i{de Eulted ih %410 5.0 | Slight

1,483,283 - | u. KBF, 1.0 10NorR 4 Qdh&t gl Ul Ni UM
surface which bljackened | 6. A process as cl ai med in agy of the pre-

heavi |y when sulyj eclfed t ¢ th&Bﬁasteurr zat-ildh' cedb.nag (IAathcrss;wrien whi ch the
source of the |55 test.: L S borfon i.s
boric acid, borilc_oxide qr r’rﬁbn- |uH1 or? alkalr-??étc “B0t at e. |Exanpl e
19. Exampled. [A pr ocess as clalned ijn any off the pre-}S -

C ear and col oulfl ess coatli ngs were obt a| ned dedi ng -clfai s, in w¢hich the
amount of boron|by ¥praying %8 30 secopd<d-ht [ler rNone55done ' i s ngt nore
than 125 ppm- S _ : ﬁg)brr ght{ and shijny al umﬂn_i um can- s urfaces

W th 8. A progess as ¢llai rred(rn any pf the prle- the ¢oating solfution
descri bed bel ow, 18 cedi ng (@l -al0s®pm)i } Wiaeh ijf | Nonks | deeé red t ¢-adj ust
the-pH of the cgating sqliuti athrsr [err] 0.3 g/l (ﬁr:l-lS ppm
done by adding fitric agid. > ppm : F= 14‘ 5 ppm

9. A process as clai med Mn any_ o p[f"he 65 [errL 062 g/l (B
=11 ppm precedr ng clhai.ns, in which the sol utron |s '
inpart a pH .o}. i ép@rﬁ%ﬁg’gﬁgﬂo pdl; n(‘%?r;g 6!?%“14 srﬁater

to make up toofaﬁhé bolukibas. resul Sm&‘é i 332 cgdi ng
clains, I n Whwiddh wals erigho addi shigly il wdd eminafd pedid cyrﬁrsﬁ-faea‘ bchat ed

surface 8
as descri bed
about 1000 1dn ge
of about 5
surface pr
sol ution use

- e e@xcent. far

5&*&&
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f@rcanabe mrthdt, tlﬁlelghellrpeﬂatsolu-e |sNaNDom err].to 150(250@;1at eds
LOexcept thafSefe coating

W“’é‘f?ﬁ of theoghe- :

LS I

most slgmﬁcant unprovement

20
.cans:
NaBF, -
NaNO, : .
25 - sodium m-nitrobenzene
C sulphonate
.. Zn

Companson Test Data 16—18.

(NO,),.6H,0

Coating solutions having the following in-
gredxents were also. used 1o _treat alummmm

C1sgn

4.0¢g/

45g/1
02g/1

af-neﬂedm Slecreil o 06 pe@eurizgiprduced
teftp've zi rconiumintensity val ue of

aNmler, i N as - conpar @g

%’Srq'f] t &0 (MO
Shets ¢

(thls solution — wh1ch contams cobalt, -and
- has a pH of 5.2, and is therefore not a
solution of the invention — was sprayed onto-

o .a val ue

75

40 :

an aluminium surface at a temperature of.
- 70°C for a 30 second period; the coating

formed from the solution was colourless and'
- clear, and the bright and shiny coated surface

45

" did not blacken when subjected to the pasteur-
ization test).
19) A solution as 18) above, but without

any ammonium zirconium fluoride, resulted in



20 contain boric acid. ceding clains, in which the
alum niumsurface is contacted with the coating solution for VWMT VE CLAI M
1-S: from 15 seconds to 1 minute 1 A pracess for the
formation of a coating 13. A process as clainmed in any of t he upon an /

al um nium surface, in which process preceding clains, and substantlally as

des"\ 80 there is applied to the alum niumsurface an cribed
herfeimbef ore. 25 aci di c aqueous coating sol ution COrrprl sing at . 14, An
al u um surface whenever coated | east 3 ppm di ssol'ved zirconium . at {-east

5 by Mprocess as clainged in any 14$3,283 o pre- DDmfluorlde and a0 | eaSt 10

ppm di ssal waed aeabkivagsuehaiwhich biekersd, hGVAriﬁ)c&s RHihed ih aefdnd o5, and_bei ng
15. An adiedily whepabiegedcoathd peytegrizaioni owdihs)rclalmSB@ fwhigle thf sofirge rob-theands A _—

ferricyarffe, any organic " coating al basynd PR or 'mﬁs %@gxﬁﬂwm ging at 30

pol ymeric mater.i al Eng,ﬁ,[eolm um manganesey, ,,parg,qhysétfq{,evg,g_ Z™r coni um
at | eaSt: lermml@ﬂbab:h werk ebtainddD| yelliel® cluifiis, A1 6 hichllt}rg&tnem of pgash f | uor i de

and at | é& GFOQQSoqt\IéQTFt(ﬁé CQol igmp l ied to the abQmi T-um
bor on, haﬁﬁlﬁ g 33" angmg'g‘m) Er% f {?PY%Q% t| me and at
ee o

such a tem rro- and ferri gyadin [ AR kg bléton, AHis BT at ure as
to form t(NEERBIF,a uni fmsg;ll g;tlaappm,poﬂopemy Mﬂmg&hmblaa& chrom um

nmangah@ and co] aur F&s _S_l 9 f a¢ P on,

cobal t, éél mol y baeifi#; % ed%] ‘;’g‘gl &g l“subj ected to
boi l'i ng ‘WadegT© 't He sol uu‘ol 4 -rlg,tﬁap l) cebsQb Bhithed ﬁrhnﬁ& rea 2 mnute
per| od it does not bI acken. al-um ni uwdnsguclﬁam,emawlunhlth@ luear and col -

: Eg oce%:%&asp is Pﬁa ogiﬁf‘ﬁffa‘ﬁ Pl’e‘bf“l L ETPIHUE Pﬁﬂ leastdOfFov 78i ng a
coat & e el S, Ui “X Roodk b6 AR BailaD, GOAL - - whi ch
resi sts bisanpinddn@ Vi bft aUm:& S0ORE Q- @ chw@mﬁe@iﬁ isGfom R0Ztof IS07R UM ni-trat e,

Zi r coni unsoatedy fsurface rotcedt fite dthet eamigowdyi n(F0%ad 66°Cl.or 'a 2 mi nute sul phate,

zi-r cogj unglm%g'ﬂgcwﬁ‘fg saltion e did ppt gé?ﬁé&'“%rﬁé‘&@i“%fa@ 'Uof?rconat e.
16. A'solu onasfdlalrredlnclalm15,s@ mpg@g,sg@&mgqb,rredln .
ei ther of WHAT.SE CRAIMIEY— n any of cirem A% sedbndsoro I.minute. 100 precedi ng
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subst ast Ia’iidic)hq&ﬁu:d:ﬁﬁmg 4olutibn Iacrnﬁﬂﬂsgsﬁasmq dmm b sifiye Wiiendvitecont | bed

her ei nbeﬂGﬁS’e3 girconimmiyey, leasn SWhbic i prooess sodsinel of any (of diel prer i de i n the

coati ng %F’H‘ ‘f°! gl ﬁi‘l‘ EPEI%“&"& d ‘?$ﬂt‘gtlﬁdlunneoflsl uoti dsohuogrforan gMoni um
SANDERS tllnd f a ufnﬁﬁﬂi'ﬂ:lﬁ solution %:ompnsmg at o

For t13@ Amyhiemammmﬁ um; Qfifgtiess,S misasrppdu dlS’tolMyzuﬁfmuH’th least 5
Chartered mlsbd éamzs ,cl Py fuoride, a-wHatclitﬂstt mpwedof
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clains, - CBaoh Eon:@m 55 géfgolutmn aime, cl

boron is erhcpnr‘éﬁih}e’iﬁﬁﬁ’aqn%@%f Qe aémmsh my B g 151&5‘%5'3%6%}?3?“ s al

bor ate. Epeécedidgecldifds, in which the amount of 7.. AAsolui@c as Slaied Cih aditi@dofi N any of -
t he préé- @'wmum :s:laehast $hpbms ol our | ess cé@ p%?nn » éand) jubstantially as deedi ng cl ai ns,
in which t Hgénﬁ fv}m éﬂgo ° fr b¥Breseconds at - [err] (550 i's
not more g g&ul chgg@ solution is. hydmﬂuom 60 bright and shiny al umniumcan -
surfaces atidf hmﬁmnﬁﬂlpﬁdtces&nammhmnned i N asANDERSGM 8o, .t he coating

sol uti°8n Q! rmﬁfeloﬂ : edi ng cl ai msForl ﬂne\Mpplccmta,ts it is desired to

t 3 o 7r =

adj ust t &, eﬁﬁgﬂ @“Eg’[ﬁ{tﬂl@n t hi s “%"ﬁ_’ggh‘ﬁ“;’m 3“‘ 0.3 g/l (Zr=

113 ppm  fideads &SjlaiMthh”'C acrd. 10" Colhester, ek, - |
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F= 142 5 ppr‘r)

.. Printeq for Her Ma.jesty’s statlonery Oﬂice by the Courier Press, Leamington Spa, 1977.
Pubushed by the Patent Office, 25 Southampton Bulldlngs, London, Wdﬁ IAP% trom S
. _ ~ . which coplea may be obtain L



lerr] 77 7T 01082 g/1”(B = T1 ppmyprecedi ng cl alms, i Wi EH-THE”

solution is [err] - to—rApart a pH of 4.2 applledtothe

al um ni um syrface by, er - to make up to 1 litre

10. A progesy as clal wmﬂmﬁ e pre- ceding clains, in which the .

coating ‘s Eﬁtlon EIe SIS of a coated surfaece 1is applied at
- @, tenpgerat oof at least [err] 70 15 14@3pegluced as descri bed above 10

Aowed a rel a— ([err TTVe 7] rCOﬂLUTﬂI TCETTST [y vatue—of auum 1666

1L,
A process as cl ﬂ‘msﬁ %&& ‘;iF \}‘Ja‘lﬁ{%ﬂw o 6‘1?;?"50 for e
a. which the te ‘f'urels rom 1 errt1 m':dy a6 ;’ &
t he sane way (50 to 660C). exce t that the cimﬁtot alRaliSeidtdl horaxe. used d| d no

12. A procesg as ¢l ai ned FREBRAW-of - th 775P@G)$sas@bmeélunmbc#mmmd
ceding cl ai ' ° gﬁg‘? acElipescltigs it ;?‘@’dthﬁ\ﬁ'f‘?\‘“i ePorBat jng €
sol ution for of h!...*‘ iy Bum umcansurfaces with 8. A process as 115 %@%Cﬁe-to 1
mnute. 1. A prﬂeeamngmluﬁdaedeﬁmbmbdlm of * a cedify tlgifys, ik Swhich xpn()(se&esﬂeasm

clained in any upon an_al n| m surfadme thq PH wh the [soaging eobntion, this is
preceding cl g ngm;%%ubstaﬂ)t?’gérﬁl % ﬁ:gi"é ot aeh] Legntgi e 6s

-al um ni um surfam@,n cri bedobeggl ‘EH, o) ug,e dnNf
sol uti.on conpri 3Ny at 14. toAmp apH o uzn wp ea m&mrsumabyedmbﬂgst 3
ppm di ssol ved z™E®ON| um at | dnsgkexyp to pitg pr Hbéw%@%@dmyrpf&nwmf t he

pre- ppm fluori deg A@; Qoo rgn?f [0 ,
having a pH gf E,foﬂ:i& a; ﬂita?,f:tj:?@"” |}{¢%q%%%:é%’ﬁes f?%na 3?2‘33:?9 70
solution for 8%vd zlmui irftepsity Ovalue lof| atioetr moo,yanlrle%, paeys BI dhitmedCin cimatlo,rng]

al um ni um +t he §-‘b % [ﬁ;ﬁg"s"flﬁg’ [ 190 For apd{bgvé‘r* tepepgtugy i frpm 120519 AdQ _
- -mangdrese, | ea g
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"~ di ssol ved t he soI ut i on bei n pI | ed to t he ialconvacred uwith the ocoating folviemndpra pH
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of ferro- and f ghdnl 4o Vet ‘géeﬂ?;uéo n
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the sol ution be Gk g gﬂmﬁ ek b cBfBhd Qleibd 1HOCEs
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sol-uti-on as .cla ‘gﬂﬁgﬁi?‘g waﬁ' pr Ic 2 mﬁmﬁf of
the as defined Iz A af [cRinid® - ourl @4tiBsurfhc® - 95
whi ch-t he armuntwhdithesouﬁoftaezxsaﬂmni incﬂm m—clmcherdsmnbleukenhlgrwm id5s there-
£ zirgoni um i s%ht Bee 5‘90“5(3‘ jun oitrate, zirconium  aftaf; sgjectpd, tofiqping water fpfp 2 minute .
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her ei nbef ore. preceadpReshadimkied inNeitkti hehé has aeinedcia a0 oftdhans’2 wor. | de’ 1 n 1dve
- coating solutj onrecegmhyottmf |iny whicly tbncmiqunmofco 17urdd Sﬂhmrasddann@r mﬂmm?ém um
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