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AN ANTI CORRASPIHI6TIREAT VENT 5 The present RGTANI9GA4S
relates to an anti - corrosion treatnment of alum niunfzinc alloy

surf aces. In particular, although by no neans excl usively,
10 the present invention relates to an anticorrosion treatnent of
steel-strip having a coating of an Al/Zn all oy. Zi nc,

al um ni um and/ or conbi nat i ons Adf ANTITORRGAION TRRATMENT are wi del y used as
surface coatings, particularly 15 but not exclusively for steel for

protection agai nst corrosion. In practice, however, the zinc or Al/Zn
coatings are susceptible to white corrosion (white rust) or bl ack
corrosiong(black rust) respectively when exposed to t he at nosphere due

to reactlons with nmoisture. Such 20, corrosion is detrinental to the
surface appearance and The REsSfSnl | invemelor EetatesckP 8Bpantires
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life of the coated steel may remain the sanme. Further the formation

of corrosion products generally interferes with 25 finishing operations.
The ability to resist s:mrpm:t@siam, althsugkfbyrad meaher exslasiwelyst ack
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surface wi t h @f céreahtetripahagiagt acooabingeof anpadp@nt iaddognd this type
of treatnent is generally referred
Zinc, aluminium and/or combinations of aluminium
and zinc are widely used as surface coatings, particularly
15 Dbut not exclusively for steel for protection against
corrosion. In practice, however, the zinc or Al/Zn
coatings are susceptible to white corrosion (white rust) or
black corrosion (black rust) respectively when exposed to
the atmosphere due to reactions with moisture. Such
20 corrosion is detrimental to the surface appearance and
generally makes coated steel substrates unacceptable
commercially despite the fact that the overall service life
of the coated steel may remain the same. Further the
formation of corrosion products generally interferes with
25 finishing operations. The ability to resgist such corrosion
is referred to herein as wet stack performance.

In order to inhibit the formation of corrosion on

coated surfaces it is generally accepted that the treatment

30 of a surface with a chromate imparts anticorrosive
properties and this type of treatment is generally referred
to as chromate passivation. However, chromate is highly
toxic to exposed workers and, due to its high toxicity,
disposal of chromium residues is difficult. Further, in

35 various markets yellow discolouration of treated coated
surfaceg caused by the chromate is considered to be an
unacceptable product attribute.



to.as chromate passivation. However, chromate is highly toxic to

exposed workers and, due to its high toxicity, di sposal of chrom um
resi dues iwodeéfescul t. Further, in 35 various markets yel PCEAU99/00419

di scol ouration of treated coated surpaces caused by the chromate is
considered to be an unaccept abl e product attribute. WO 99/ 61681
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to overcone the problens associated with chromat e passivati on,

phosphat e coatings haven herierasl.overcdibacyies ﬁhebméinhcabhaahaaearweht i es
of phosphate_have been 5 found to bﬁ fa{‘gj:nferl L_to the above-nentioned
on, phosp
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white rust o vani teel ~which inc e he ste f ylng to
t he surface g?'grgég%?v ?u%%a %?%%flgﬁe gﬁg gbgggi g‘%@%‘é’?‘&t cﬁlrggpﬁt Al ni ng
nol ybdi ¢ aci treatmembl ybdate in a concentration of 10-200 g/l

(calcul ated as nol ybdenum) and adjusted to a pHof 1 to 6 by addition

of an organic or 15 inorganic acid. However, whilst the anticorrosive
treat nent descri be@s iprtert UB%)%eMO\Am!ngneﬂl tpoRopel vaeeded steel,

It has been f, fge%h&is&f sEQréﬂshﬁﬂi?SﬂBEi‘(}QetQEa@'n(e;ﬁ for ?ﬂé@éxﬁ&ﬂ (?aces

treat ed Wltht ove SO utiton is 1 nferior hromatfe treate
subst r atlds uwhétecrushi ancgadvansredoaternd whichr dacdpdes thestaps @f from

an undesir ab,gp8igghgero thaf sﬁ‘b?EEEOHEah' galvua&%\aerstéaa Wdale dif eat ed
surfaces of such material have heen observed tq change froma pale

yel | ow bl ue 2igigi #oABtIPBAORERHBANGNBRIYPEAE]aCIA oF Jalgddake tithe in
excess of 24aheoh&enffation of 10-200 g/l (calculated as molybdenum)

and adjusted to a pH of 1 to 6 by addition of an organic or

15 inorganic acid. However, whilst the anticorrosive treatment
described in the US patent works well for galvanised steel,
it has been found that the corrosion resistance of Al/zZn
alloy surfaces treated with the above solution is inferior
to the chromate treated substrates under certain conditions

20 and the treated surfaces suffer from an undesirable degree
of discolouration. Moreover, molybdate treated surfaces of
such material have been observed to change from a pale
vellow/blue to a strong green colour when stored for
periods of time in excess of 24 hours.

25

International application PCT/US97/00012

(WO097/27001) in the name of Henkel Corporation discloseg an
anti-corrogive treatment for aluminium/zinc alloy surfaces
which is based on the use of a solution that includes

30 phosphate aniong and molybdenum anions and/or compounds in
which the molybdenum has an oxidation state less than +6.

It is an object of the present invention to
provide an alternative anticorrosion treatment for Al/Zn

35 alloy surfaces.

Accoxrding to the present invention there is
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al um nium zinc alloy surfaces whi ch i s3based on the use of a solution
that i ncludes 30 phosphate ani ons and nol ybdenum ani ons and/ or conpounds in
whi ch t he nol ybden has an. pxidatipn state. | ess than +6. . .
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anticorrosi onaliept serfaterwiicEnitéladesyther steps. of:

According to the present invention there is WD 99/ 61681

PCT/ AU99/ 00419 3 provi ded an
anticorrosion treatnent(df afiomhimgnounthensurfacel leoycawing @fivd ch

| ncl udes he steps of: solution whikh Egh@%@gxgog%r-gﬁ Q(Q)i’-]':gn{é"‘(@f a coating

of ab sol utron I'ch contains ]
nmol ybdenum per litre of the molvbdenumppegoglitre of the solutiagyw, \&tl8fe of

a phosphoric acid, and a y volume of a phdBpRcEidl G, A a 10
(ii) drying the coating to forma dried coating havi ng a

| oadi ng” of nol ybdenum of at PBESace etchant; and 10 ng/n{err] of the

dried coating and of phosphorus of at least 15 ng/nferr]
of the dried nount , of

.. _coét'ng. 15, The ,
2-19 vol dPe% of the phoSbhbr?iEYéﬁgdti‘e ceakIngs t%p TR 3 %gg‘?%’%lng

phosphorus per litre of the having a loading of molybdenum of at least
10 mg/m* of the dried coating and of
phosphorus of at least 15 mg/m® of the dried
coating.
15
The amount of 2-19 volume®% of the phogphoric acid
equates to 9.1 to 86.9 grams phosphorus per litre of the
solution.

20 The applicant has found in laboratory and
outdoors testing that coatings having the above molybdenum
and phosphorous loadings exhibit excellent levels of
corrosion resistance and lower levels of discolouration
than prior art coatings.

25

Whilgt not wishing to be bound by the following
commentsg in this paragraph, the applicant believes that the
excellent performance of coatings having the above loadings
of molybdenum and phosphorusgs is due to the above-described

30 anticorrosion treatment initially forming a layer of =zinc
phosphate on the surface and then forming a laver of
molybdenum phosphate on that layer.

The applicant has found that the excellent
35 performance of coatings having the above loadings of
molybdenum and phosphorus was achieved without the need to
ensure that the molybdenum in the solution had an oxidétion



sol ution. 20 The applicant has found in | aboratory and

outdoors testing that coatings having the above nol ybdenum and
phosphor oygo boaydsngs exhi bit excellent |evels of COr r OPCOMAUISBIAY ance
and | ower |evels of discolouration than prior art coatings. 25

Whi | st not wishing to be bound by the foll ow ng comments in this

par agr aph, |ca bel i eves.th t t he erformance of
coati ngs ha\ﬁl’\?ﬂ:ﬁpﬁe a1 o4 %% witho \i %‘Fy‘ﬁﬁ%nﬂ% ﬁﬁé“gﬁﬁgpﬁﬂﬁﬁ 8i s due
to the above:-rdestcmskmhnstb:am¢ caxchibsvertihisaoweaomeni aBaibyther gasg a | ayer
of zinc ‘Eh9§ heap a f

nol ybdenum p osphate on t ?Q%ﬁéffbé@ﬁoﬁ P@é§§?9$ﬁ1h YﬁP??éﬁgOﬁlg
found that the excellent 35 per f ormance of coatings having the above

| oadi ngs sof ol Y DG Y ANy D ASPARL Eifo P SERE fmaeﬂtw a@oualyﬂ&eg@ﬁd to

ensure that the nolybdenum’in the sol ution had an oxi dati on
99/ 61681 and phosphoric acid that are necesgarxyatgopbtaip the

4 ~ stat epredsct hPéhd‘ﬁné‘ﬁ'dofV' 400VbakPe10SRg Ph? MBS dEn@ACHE at (N the
solution to achiev ut.co as t he, case wi th | nternational
application % hﬁéﬁ%ﬁﬁﬁﬁx@gpen on a range|qQf BP%8n

si tuati on, tﬁmmr@mntbyqﬁapnbfbdﬁaume, thédzﬁ?ﬁsabﬁééﬁt&'ﬁitdoh?&'ff &he
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factors, fioxh esatbggway of exanple, the zinc concentration of the 10
Al /Zn alloy, pH of the solution, and the thickness of the
Preferably the Al/Zn alloy contains 25-75 wt.%
aluminium.
15
More preferably the Al/Zn alloy is aluminium
rich.

Preferably the surface coating formed in step (i)
20 is 3-5 micron thick.

The surface coating may be formed by any suitable
means.

25 By way of example, the coating may be formed by
applying the solution to the Al/zZn alloy surface by means
of a roller-coater.

Alternatively, the coating may be formed by
30 firstly dipping the Al/Zn alloy surface into a bath of the
solution or spraying the solution onto the surface to form
a coating having a thickness greater than 5 micron and
thereafter removing excess solution by means of a gsqueegee
roller or other suitable means.
35
The solution may be applied to the Al/Zn alloy
surface at any suitable temperature.
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: Preferably the Al/Zn alloy c | o/ 5
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al um ni um rich. Preferably the surface coating forned
in step (i) 20 is 3-5 mcron thick. The surface coating may

be formed by any suitable means. 25 By way of exanple, the

coating may be fornmed b | yi th olution.to the A./Zn allo

surface by neans Ofgggfgy?ﬁfycgggegpfuglon appllcathﬂtﬁﬁqﬁﬂﬁﬂﬁﬁ%ﬁ t he
coating may bggfpesedthEn30s°¢irstly dipping the Al/Zn alloy surface into a
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a coating having a thickness greater than 5 m cron and thereafter
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Preferably the sol uti onygppl LeakbPAbIGRRLALH ©f the solution is less
than 2.6 when it is initially applied to the Al/Zn alloy
10 surface.

Preferably the molybdenum in the solution has an
oxidation state of 46.

15 The coating formed in step (i) may be dried by
any suitable means in step (ii) that ensures the coating is
thoroughly dried.

Preferably step (ii) includes drying the coating
20 formed in step (i) at temperatures of at least 60°C.

Preferably, the dried coating formed in step (ii)
is 20~-100 nanometers thick.

25 More preferably the dried coating is 30-50
nanometers thick.

Preferably the molybdenum loading of the dried
coating is at least 13 gm/m®’ of the coating.
30

Preferably the phosphorus loading of the coating
is at least 20 gm/m* of the coating.

More preferably, the phoasphorous loading of the
35 coating is at least 35 gm/m® of the coating.

Preferably the Al/Zn alloy is a coating on a



Is less than 35[err]C. 5 Preferably the pH of the solution is

| ess than 3 when it is initially applied to the Al/Zn alloy surface.
More pref gipdlefsdine pH of the solution is less t han 2.8cTiausn/e0419 s
initially app(Ied to the Al/Zn alloy 10 sarface. - Preferably
t he nmol ybdenumin the solution has an oxi dation state of +6. 15

The coating forngd in,step (i) may be dried by any suitable nmeans in
step (ii) trR¥ehsf®¥tPthe coating is t hor oughl y dri ed.

Preferably step (ii) includes drying the coating 20 forned in step (i) at
tenperatures of at le ; . ably, the dried
coating formed in st ef)f ?‘%O’Lgi‘} iq:shezoqiﬁ)uﬁ%n%sne?%rrlgf{lﬁ%géf 25

More preferably the dried coating is 30-50 nanonet ers t hi ck.

Preferably the ol ybdepuugd At Poid d8fudidfdoontatat 50901 §/at | east 13
gnin{errfyof the coating. 30 Preferably the phosphorus

| oadi ng of tRelrbaenyy. is at least 20 gmnferr] of the coating.

More preferably, the phosphorous | oading of the 35 coating is at |east 35

mmnmferr] of the coating.
grif ] Pgeferably the solution contains at least 13.5
g/l molybdenum.

10
Preferably the solution containsg less than 20 g/1
molybdenum.
Preferably the molybdenum is added as a salt.
15

Preferably the molybdenum salt is ammonium
molybdate.

Other suitable molybdenum salts include sodium
20 and potassium molybdate.

Preferably the phosphoric acid is concentrated
phosphoric acid. The term “concentrated” is understood to
mean that the acid is in the form of an agqueous -solution in

25 which at least 80 volume% of the solution is acid and less
than 20 volume% is water.

Preferably the solution contains 2-10% by volume
of the phosphoric acid.
30
More preferably the solution contains at least 3
volume% of the phosphoric acid.

It is preferred particularly that the solution
35 contain at least 4 volume % of the phosphoric acid.

Preferably the phosphoric acid is orthophosphoric



Preferably the Al/Zn alloy is a coating on a WO 99/61@%%

PCT/ AU99/ OBYQ 8p/61681 . 6 st eel ca{Apr0041?
Preferably the coating is continuous. 5 Preferably the
solution contains 5-30 g/l nmol ybdenum Preferably the
sol ution contaids. at | east 13.5 g/l nol ybdenum 10

Preferably the solution contains |ess than 20 g/l nol ybdenum
Preferably the nol ybdenumis added as a salt. 15 Preferably

the nol ybdenum salt is Brefisrabdy thepsypface etchant is a fluogimer
sui tabl e nol y%ﬂ t ﬁ'ﬂ&%ﬁge hUgL2 08 BaL@3sigen nol ybdat e.
Preferably the p osgho i%oaC| 1S %gﬁ%eﬁ?rg?gg Bhosphoric acid. The

tern1"con5entrated"_is ynderstood to mean that the acid is in the form
of an aqueous sol ution gybferably the solution contains at least 0.3 g/l
fluorine.

More preferably the solution contains at least
10 0.5 g/l fluorine.

The solution may contain other constituents.

Preferably, the solution contains up to 5 g/l
15 vanadium.

According to the present invention there is also
provided an Al/Zn alloy surface treated in accordance with
the above-described anticorrosion treatment.

20
According to the present invention there is also
provided a solution for use in the above-described
anticorrosion treatment which includes 5-40 g/l molybdenum,
2-19% by volume of a phosphoric acid, and an etchant.
25

Preferably the molybdenum in the solution has an
oxidation state of +6.

Preferably the solution contains 5-30 g/l
30 molybdenum.

More preferably the solution contains at least
13.5 g/1 molybdenum.

35 More preferably the solution contains less than
20 g/1 molybdenum.



25 which at | east 80 volunme% of the solution is acid and | ess t han 20

volume% i s water. Preferably the solution contains 2-10% by
vol une of the phosphoric acid. 30 More p t he
sol ution CY¥RPAPIEE! at | east 3 vol urre%Lﬁof t he phosphori E’CS‘;CA%C?QRBM9

It is preferred particularly that the solution 35 contain at |east 4

vol ume % of the phosphoric acid. Preferably the phosphoric
acid is orthophosphori tn orde¥t8/ Gho8stigate the performance of the

PCT/ AU99/ 004 .acl . . Prefer.ald y..f.he surface et chant
s a quoriné%esengoﬁggngﬁgnbgﬁﬁoaﬁa}¥§3€ﬁ §§€§§§%u34ﬁlﬁnu%ﬁie%s°é wet

Preferably ts&asll dJaboratoryaiespextimesds: od dlgminiumiiires ipenels

Mbre prefer afliesdd S k8l GAUA 3% Ardatdithe! Gothticd ddaffldis ip

The solution may contain other constituents.
t he sol ut$ onTeéddeailns up to 5 g/l

In order to simulate conditions expected in a
commercial production line the treatment solutions were
applied by dipping the panels for 4 seconds in the

10 treatment solution and then sheen spinning excess solution.

The coatings on the panels were then thoroughly dried using
a convection air drier.

The molybdenum, vanadium, phosphorus and fluorine
15 in the treatment solutions used in samples 2-8 were added
as ammonium molybdate, ammonium vanadate, orthophosphoric
acid, and scdium fluoride respectively. The
orthophosphoric acid was either 81 or 85% aqueous
orthophosphoric acid.
20

The pH of the treatment solutions varied between
1.5 and 2.2.

The dried coatings of samples 2-8 were-20-100
25 nanometers thick. The dried coatings of samples 2~4 had
loadings of molybdenum and phosphorus above 10 and
35 mg/m* , respectively. The dried coating of sample 5 had
loadings of molybdenum and phosphorous above 10 and 17
mg/m’, respectively.
30

The wet stack experiments were carried out over a
4 week period and at 40°C.

Details of the colour and corrosion resistance of
35 each panel and the conclusion of the wet stack experiments
are set out in Table 1.
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In-order to simulate conditions expected in a commer ci al production

line the treatnent sol utions were appli ed by dipping the panels for 4
seconds i rW@B¥6IEB! treatment sol ution and then sheen spi nnPRE/AMYEUD

sol ution. The coatings on the panels Wre then thoroughly dried using
a convection air drier. The nol ybdenum vanadi um
phosphorus and quorinEtlis bmehbefkbﬁatnantdwﬂeﬂﬂhxtsﬂhﬁﬂtﬂd&ﬁﬁﬂmﬂes 2-8
wer e added ni_um.nol ybdat.e, um .van a aort hophosphoric
aci d, and so&aﬁ?ﬁl PEERLeg dcri v fccfﬂ ance iv% r}?ﬁ)ﬁ k\'aci d was

ei ther 81 or th commalrladqﬂeos;dimun:aardchamﬂles 2-3 had The pH

of thetreat t| fsl - .
The dried coat’ h’&és"%(l?lti %%r\é%:.?% z%%tlvﬁ- ﬁ&%ﬁ%gﬁ)ﬁ% etfesdt hi ck. The
dried coabi ngelumnsamﬂmqadllwd panell mﬁjiaagmlﬁ Troand dedgmi Shcaptls phor us

ﬁggve 10I gggl ngs ot Jmilﬂib (rgndunqeas:] qgtgsép%%sit%ove %ge&g@éﬂﬁﬂs oéfsarrpl ®®

mg/ merr], roaneds bel8y ar@o the untreated aymimiuns zinc exbbey rpansl vef e
carried out Quarid 9. 4 week period and at 40[err]C

Details of the cColour and corrosion resistance of 35 each panel and the
conclusion of the wet stack experinents are set out in Table 1. WO

99/ 61681, ¢ The applicant also carried out trials on
PCT/ AU99/ 00419 9

aluminium/zinc alloy strip using the solutions of samples

2, 3 and 4 on a commercial production line of the applicant
at Pt Kembla, Australia. Solutions 2 and 3 were each
applied by 2 separate methods, namely spray squeegee and

15 roller coater, and then the coatings were dried by hot air
(in the case of spray squeegee coatings) and induction
heating (roller coater). Solution 4 was applied using a
spray squeegee and the coating was dried by hot air.
Production runs of at least 3 tonnes were produced for each

20 solution. Samples of each production run were wet stacked
at 40°C. After four weeks the corrosion resistance results
were consistent with the results presented in Table 1. 1In
particular, samples from the production runs for solutions
3 and 4 exhibited no colour variability.

25

Although the invention has been described with

reference to specific examples, it would be appreciated by
those skilled in the art that the invention may be embodied
in many other forms.

30



[err] WO 99/ 61681 419
10 WO 99/61681t s c|lear fromthe table that the treat egg/Aﬁ'y?)@dﬁ‘S s of
sanples 3-5 in accordance with the present11 i nventi on had conparabl e

col our and sanples 2-3 had conpar abl e corrosion resistance to the
chromated 5 al gnammesel zinc all oy panel of sanple 1 and significantly

better corrosion resistance than the treated panels of panel s 6-8 and
the untreated al um nium zinc all oy panel of sanmpl e 9. 10

The applicant al so carrikd ouantanticoswosionatmeatmaentziak anloy strip
using the SO'“L#QHEn?Lm?QQHEeE%I ng r%a%QQW$fyﬁ‘idﬂ%ﬁ&gé”éﬂelg teon
I can at REndl

line of the app a, Australia. Solutions 2 and 3 were
each applied by 2 separate nethods, nanmely spray squeegee and 15

roller coater, and then {De ceathigy Wer ¢n¥ iRdfiedd dbdting d#Mathe case
of spray squeegee coatings? and 1 nduction heatjng (roller coater).

Solution 4 was applied using golutigg mhich @ ithP 14t TR Rt was dri ed

by hot air. Production rugs19bdanunt ey A iest Wie foDekied, farieach
20 solution. Sanples of each production run were wet staqged

at
40[err]C. After four weeks t h®¥cFoyde R & iRk TIQ AT, angele
consistentygM th the results peeagFalced etehbaitd e and | n parti cul ar
sanpl es fromthe production runs for sol utions 3 and 4 exhibited no
colour variability. 25 Al t hough the invention has been
described with ref er ddde torysiperitlie aoatnzi@sto i fommud dibiedppoatinged

by those skilled in the anliial d NeddMEP!A SRV RERHDEE BY 1eastn

many ot her forms. 30
10 mg/m* of the dried coating and of

15 phosphorus of at least 15 mg/m’ of the dried
coating.

2. The treatment defined in claim 1 wherein the
Al/Zn alloy contains 25-75 wt.% aluminium.
20
3. The treatment defined in claim 2 wherein the

Al/Zn alloy is aluminium rich.

4. The treatment defined in any éne.of the
25 preceding claims wherein step (i) includes forming the
gsurface coating by applying the solution to the aAl/zZn alloy
surface at a solution application temperature of less than
35°C.

30 5. The treatment defined in any one of the
preceding claims wherein the pH of the solution is less
than 3 when it is initially applied to the Al/Zn alloy
surface.

35 6. The treatment defined in claim 5 wherein the
pH of the solution is less than 2.6 when it ig initially
applied to the Al/Zn alloy surface.
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11 CLAI MS: 1. An anticorrosion treatnent of an

al um ni umwonessBl oy surface which includes the steps of: PCT/AU99/00419

(i) formng on the surface a coating of ai2 sol ution which
contain 5-40 grans of nmol ybdenum per litre of the
solution, 2-19% by volune of a phosphoric acid, and a 10
surface etchant; and (ii) drying the coating to forma
dried coating . 'I‘he treatinepta defidnedy 0 amy yowenofh theat | east
10 mg/nferr] 4 ﬁH (ﬁﬁﬂjéﬁejéblutzon contains pbegrgpius of
at least 15 ng/ err| of t r|e at1 ng.

2. The tre M ned |n claim1 wherein the AI/Zn al I oy contains
25-75 wt. &0 al um nium 20 3. The treatnment defi ned in cI ai m
2 wherein the Al/Zn allo |s alum niumrich.

treatment defined in afyy ondthft GFRAtment dafined ip 20 ﬂﬁﬁrﬁfntgﬁep (|)

i ncl udes for Brubdding clatmd WitereDRttNg SYLaPDbY i B@ntaensohtt Leasto the

f I I r r fol han
§|5E§Pr?lcl. oy 13. ss&JI%el}?bdgnso ution application tenperature o ess tha

10 9. The treatment defined in any one of the
preceding claims wherein the solution contains less than 20
g/l molybdenum.

10. The treatment defined in any one of the
15 preceding claims wherein the molybdenum in the solution has
an oxidation state of +6.

11. The treatment defined in any one of the
preceding claims wherein the solution contains 2-10% by
20 volume of the phosphoric acid.

12. The treatment defined in any one of the
preceding claims wherein the solution contains at least 4%
by volume of the phosphoric acid.

25
13. The treatment defined in any one of the
preceding claims wherein the surface etchant ig a fluorine-
containing compound and the solution contains at least 0.3
g/l fluorine.
30

14. The treatment defined in claim 13 wherein
the solution contains at least 0.5 g/l fluorine.

15. The treatment defined in any one of the
35 preceding claims wherein the solution contains up to 5 g/1
vanadium.

A )RR O
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clai ms wher & pH of the solutlonlsle than 3 wh
initially applied to the Al/Zn all oy face. 35 The
treatnment defined in claim5 wherein the pH of the solution is Iess

than 2.6 when it is init#tlklyAn Al/Zpplaildey eutkage /hatl hag beehateeated

WO 99/ 61681 in accordance with the c o/ 4824 9
12 7. The treat manta'n e1 |°rfer(f| n any one %éé ﬂefzned in

precedi ng cl ai ABYuABEPE the PIecerddma cladimes. 5-30 g/ | nol ybdenum 5

8. The treatnment defined in any one of the . preceding clains wherein

the soluti cont ai ns at east % r mol ybdenum 10 9.
o]

The treatmeht defined intdny 5n§°a'lutt’1‘?é‘ e ckh fghe | ankdcortesiont he
sol uti on cont atpeatmeatt defined :|.n glnly @ie/biterblalms 1 to 15, whichkO- The

treatment define R_an e Jof 15 Rrec cl ai ns V\/nereln t he

mol ybdenum i n Fﬁgu‘ébf’ﬂ‘t g‘&ﬁaﬁ 8 %zgn %116?19 uRe $713% by volume of
11. The treat nthe pbhbsphdrie amidonand thee etchditecedi ng clai s wherein
t he solution contains 2-10% by 20 volunme of the phosphoric acid.
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precedimyg claims wWherei nm the Sol ution 907[ ains up to 5 g/l vanadi um
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10 mg/mZ of the dried coating and of phosphorus of at least 15 mg/m?2 of the dried coating.

An anticorrosion treatment of an aluminium/zinc alloy surface is disclosed. The treatment includes the steps of forming on the alloy
surface a coating of a solution which contain 5-40 grams of molybdenum per litre of the solution, 2-29 % by volume of a phosphoric acid,
and a surface etchant. The treatment also includes drying the coating to form a dried coating having a loading of molybdenum of at least




