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electrolytic treatment of a metal with an electrolyte

containing an organic acid or a salt thereof by the

liquid power feeding method.

It is widely known to effect surface treatments
such as formation of oxide coatinés and electrolytic
etching on metals such as aluminum by subjecting such
metals to éiectrolysis. These surface treatments are
carried out by methods which can be broadly classified

as batchwise or continuous. Treatments of the latter

type are capable of mass productlon and, therefore,

are adopted for electrolytlc treatment of wvarious
metalllc articles such as building materlals, and
electrolytic capacitors; _

In the contihuous' electrolytic treatmeot of a
thin metallic sheet, for example, it has been cus-
tomary to feed power directLy to the metallic sheet
being treatéd by means of a metallic contacf roll.
Recently a method - for the _electrolytic- treatment
of metallic objects by liquid power feeding instead
of the power feeding by direct contact has been

proposed.

as been proposed.



The term"liquid power feeding" as used herein means a nethod for
i'ndiréctly. feeding power through the nedium of the electrolyte. Since
‘this 'nethod does not require direct electrig contact at any point 5 2
thé object under treatnment, it is sonetinmes“alter- natively called a {f.&
"non-contact electrifying method". This® nmethod is described in derarl,
for exanple, in "Wrking Surface .Technique", Vol. 29, No. 10, pp.
17-21 - (1982). . Electrolytic treatment by the 10 | i qui d power feeding
method is particul arl yreei ttalthe TOiquiaDt powers feedingpeeat tised "R8teOh a
thin sheet or foil of nmetal. The'feasibility of this particular nethod of
el ectxot ysis in theansmeermethodr dductimiimdctdlye cfeedirig cpowencthooaghade
of Al or Ta, for exanple,, 15 is presently underway. In the process of

el ectrolytic treathentmediwgy taf sthequelegnakylieed fgneet Hdds t method
treatnment for the _desired formation.is obtained, by. feeding power to an
anode di sposed i nd9RSaR8Hi EeFUHER BéESFFge-SﬁEH-FnEHPtéﬁH g& ¥ PRLBE

di sposed in forpin 0y C r n nd _copnti nuouysl| assing aspetallic
for | under 't Peat nbhe thR ghiSRELERGRE: seRAteRal: | 185, HoBRtInRE, AFEEY The
nmetallic foil is L7ed aghwaen, t h par : IS LgGted to
electrolytic oxi dgtg?:%é%ﬁi Iéegq'fl \gﬁcﬁ onﬁ?lfémggﬁgg%]gt %gggh\?m]’?g%#tﬁgﬂgga ) .
-anodi c  power fegHisg meeHd@r i nNidesatdbeds iAN détrle, WdH Nekbfpler m ng
conpartnment. Electrolytic treat- nment by -the liquid power feeding net hod,

t herefore, . in. "Working Surface Technigue", Vol. 29, No. 10,

pp. 17-21 (1982). Eléctr’olytic treatment by the

W - 10. liquid power feeding method is particularly suitable
for continuous high-speed treatment of a thin sheet

or foil of metal: The feasibility of this .particuiar

method of electrolysis in the cdmme}r.'cial production

- of electrolytic capacitors rr;éde of Al or ‘Ta, for example, -

.15 . is presently underway. In the process of electrolytic

. treatment using this liquid power feeding method, the

treatment for the:desired formation is obtained by feeding

power to an anode disposed in an anodic power feeding

compartment and to a cathode disposed in a forming

N 20 cémpartment and continuously passing a metallic foil
under treatment in an electrolyte which _fills both
compartments. The metallic foil is polarized between

the two compartments and is subjected to electrolytic

A 3]

oxidation while functioning as a cathode within the
25 anodic power feeding compartment and as an anodg
within the forming compartment. Electrolytic treat-

ment by the liquid power feeding method, therefore,



necessitates additional use of an insoluble anode capable of w thstanding
use in the electrolyte. As the electrolyte, a solution of an amoniumsalt |
of an_inorganic acid such as boric acid or 5 phosphoric acid has been
usgd Recently, a solution containing ah amoni um salt of an organic acid
hds - n denonstrated to yield nore desirable results (as described in
the "Handbook on Metal, Surface Techniques", page 677 (1976) published
by Japan 10 Industry News and in Japanese Patent Application Laid Open SHO

S6(1981) - 1406p8kesSothibs NAIAOHGHARS RPN GIECPOR! Cth Ul G T QYldgs stabl e

service over a long period in an efectrolyte containing an organic acid-.or
a salt thereokapible, oftwhessthaedi il flsieCitht the &RdddraiyitelUt an 'l

electrolytic treatnent of a netallic object using the I'iquid power feeding
met hod with this eRecttin ytedecArodjitect of sbhutibnvesf i an iagmiomifpmovi de an
excel l ent process for electrolytic treatnent of a 20 netallic object by
the |iquid poRedts eedi mp neimesgansiongaghde| s@ch olas eboshtai atid) ar or gani c
acid or salt.thereof. This . invention grovi des a process for the

electrol ytic PRESPRERLCOAGH: dasy beeanuardet r BRGEBLIE, acaRlaitdong an .
organi ¢ acid gf3,38ihqg' & ot "SI &£ C8n' WU POUEL ¢ Phae |1 aui d
power feeding )
' been demonstrated to yield more desirable results
(as described .in- the "Handbook on Metal Surface
Techniques", page 677 (1976) published by Japan
18 Industry News and in Japanes'e' Patent’ Application Laid - \J
Open SHO 56(1981)-~140618). So. far, no anode has been
reported which provides stable service over a long
period in an elec:trolyte containing an organic acid or
a salt thereof. ﬁ'hus, it has beeén difficult to carry
15 out an electrolytic treatment of a metallic object
using the 1liquid power feeding method with this
electrolyte.

An object of this invention is to provide an

excellent process for electrolytic treatment of a
20 metallic object by the liquid power feeding method
using an electrolyte containing an organic acid or -.

salt thereof. .
This invention provides a process for the
electrolytic treatment of metal with an electrolyte
25 containing an organic acid or a salt thereof, which

comprises feeding power by the liquid power feeding



4 et hod of feeding power through the nmedium of the electrolyte cell and
usi ng as -an ‘anode for the liquid power feeding an jnsoluble anode s
conprisi'ng a substrate ‘of a corrosion- resig&ant netal and an.el ectrode *
coatinrg containing at |east sonme iridiumoxide: This invention, by the,
adoption of the above- described insoluble anode as the anode for liq
power feeding, enables the electrolytic treatment of a netall
_0Object to be effectively carried. out by the 10 l.i qui d power feeding

nmet hod usi ng as ecd raof gggg f : t] 0 L jani c
‘acid’or a salt E"%g'lrj%bfc,% j’%gér‘“{‘%e, npﬁeei,g&ag%ﬁgﬁqn%o}ﬁl%hr%&ég_%?% r%q'te,éeﬁcﬁg?%fore,
provigdes an extreaRiy iengling 3l QRORAMAE £ kb UqBRARds FddGhg OhyticC
‘treatnments of nmetallic 15 objects such as the formation of al um nium
“electrolytic capagisdifold @anddepevhprivingl &i shpsttyt&nsf easédyrosivh-
process of this invention permts effective use of known el ectrol ytes,
-cont ai ni ng vari ouedirsiantc metal andsad selbetrofle " coBtdmygl esorofaorigayii .
~acids 20 ugabl e advant ageously herein include saturated mono- carboxylic .
acids such as forati degsitd somgedirdddumdoxpéepi oni ¢ acid, and N-butyric acid;
saturated dicar- boxylic acids such as oxalic -acid, malonic acid,
succinic acid, and adipic acid; and alicylic dicar- 25 boxylic acids

- such as those discloserhi® JapantienPatippt thebl d€sstivn LaiFd-{RenaSbize-

- 56(1981) - 140618. The S

- : described insoluble anode as the anode for liguid power
-feeding, enables the électrolytic treatment of a
metallic object'to be: effectively carried out by the

10 liquid power feeding method using as the electrolyte
therefor a.solution containing an organic acid or a

salt thereof, for example, 'énf ammonium salt. 1It,
therefore, provides an ektremely beneficial economic

effect of enabling electrolytic treatments of metallic
15 objects such as the formation of aluminium ele-ctrolyt.ic‘

capacitors, to be performed efficiently and easily. |

The process of this iﬁvention-permits effective

use of known electrolytes containing various organic

'é N acids or salts . thereof. Examples of organic acids
- 20 usable advantageously herein include saturated mono-
carboxylic acids such as formic acid, acetic acid,
propionic acid, and N-butyric acid; saturated dicar-
boxylic acids such as oxalic acid, malonic acid,
 -succinic acid, and aﬁipic,acid; and alicylic dicar-
25 boxylic acids such as those disclosed in Japanese

- Patent Application Laid-Open SHO 56(1981)-140618. The



5 above-described el ectrolytes are generally prepared by adding amonia to
aqueous sol utions of organic acids such as those nentioned dbove. - Research
to find an anode which is suitable for 5 5 liquid power feeding, as
deserib above, in the electrolytic treatnent of a netallic object in
thi‘s.e@rol yte has led to the know edge that an anode with a coating
based the presence of at |east sone iridiumoxide neets the description
satisfac- 10 torily. The present -nvention. has resulted fromthis
know edge. Pl atsbowe-dedcirébdd ebechrbbytedesre Welndyalldsebmsparmi®ebyal s for .
anodes, have high oxygen evolution potentials such that, in the . - '
el ectrol ytes cadding iuMia ctgaagueocusi golupdeonessifnprgaavicoadisgise  wd
groups, they cause these types of organic acids to induce el ectro-
chemical reactis¥¢8 3schhese MRNKRANRD @BQ¥€-on. An anode possessing a

coating based on th resence of .rut henuim gxi de.apd ,used .i.n-the
el ectrol ysis of sod?ﬁ eafsp’ | 5rideant FBPasxgﬁﬁFg‘,~lsp(§é’§'§§? for

relatlvely | owatudiaaenoReal uEbgs Rt onid ladlibiLher ani0aul 4! ol

resi stance to Corrosio es Use€ “present

nvention. By 16eAtbagiic ?&}é&&@ﬁ;ﬁ’oéﬁe%shﬁ‘@tm:ﬁé eghbjode ¢patimg 25
contai ning at |east sofe iridium oxide has been denon- Strated to possess
an oxygen evol ¢lieotrpdytet i hhs| Q¥d to the knowledge that an anode
' with a coating based oﬁ the presehce‘ of at least
some iridium oxide meets the description satisfaé-
10 torily. The pfesent in_v'ention has resulted from W)
‘this knowledge.
Platinum. a_l?d lead, which have been uiaely used as
materials  for anodes,  have 'high' oxygen evolution .
potentialé such that, in ‘the électrolytes containing
15 oi‘ganic acids possessing carboxylaté - groups, they
'c.ause these types of organic acids to indlice electro-
chemical reactions ‘'such as the Kolbe reaction. An
anode possessing ‘a coating baéed on the presence of
ruthenuim. o.xide.and used in -the electrolysi's of sodium
20 chloi_:ide, for example, possesses a relatively low \J
hydroge_h' evolution potential but offers insufficient
resistance to corrosion in the electrolytes used :
in . the present- invenf.ion.-- By contrast, an
anode possessing an electrode coating |
25 - containing 4t least some iridium oxide has been demon-
strated fo possess an oxygen -evolution potential low

enough to preclude the organic acid in the electrolyte



enough fo preclude the organic acid in the electrolyte -6- from
‘inducing- ah undesired electrochem.cal reaction of itself, exgiggts
an ‘outstanding resistance to corrosion under working condition nd
~provides anple stability to withstand |ong-termuse in conmerci al N
-operation. 5 The anmount of iridiumoxide in the coating.:s not
particularly limted. However, 40 nol % 8r-nore of iridiumoxide in the
- -oxides in the oxide coatings is preferred. The insol.ubl e anode possessing
‘the coating c&APBIi niNPHELAR | 8BstYRPRITFY diRMAHERN AT e CEASELARt eBF Dy |
-coat-- 10 ing ﬁf subsﬁratg of a tc%rrasion-resjstant t al &usually a
"val'v€ netal " tG6hTas HOIEET D 3b) OWEER3PRAPUNT BRI BRENER orf® oF OFAOERBT
formof a mxture or Ld_so L o, et her, wi a lati A aet al
(Pt O UGBk ey AR ELSPRE G i e e SeBER: n SR SMRATEKD

group netal, Jclﬁ witﬂ%téﬁdoibﬂgﬁﬁ’érrﬁ‘ 090 P A d B HAUR fBladlion I L 1S

13preferred to also |nclule I'n e coating an.oxiQe of Ti,;Ta,.Nb, Co or
M. The& m Xi ng propahkl odndfntsush nBtidiuaxi seids BAt tHReoatdiddl Ly not

slismted but is not nore than 60 nol % of the total coated netal oxides. 20
-:The coating pagtith@arapoddmiced. beiousvedyce hyl% her mebhedoef irhdd ol
‘decomposition of a salt of the netal of which the oxide is to be fornmed, as
~ disclosed in dapdecie Pheecakid®sibincité oaxiBH@oalGngslI&]l pr2fedsed.
" .(corresponding to U S.P. 3,632,498) and Japanese Patent Publication
. SHO ' The insoluble anode possessing the coating contain-
ing at least some iridium oxide can be constructed by coat-
L 10 ing a substrate aof a corrosion-resistan§ metal (usually
a "valve metal" such as Ti, Ta or Nb) uith iridium oxide,
alone or in the form of a mixture or solid solution together
with a platinum. group metal (Pt, Ir, 0Os, Pd, Rh or Ru)
such as rhodium, an oxide of another platinum group metal,
15 or an oxide of.a non-platinum group metal. It is hreferred
to alsa include in the coating an oxide of Ti, Ta, Nb, Co or
Mn. The mixing proportion of such metal oxide is not speci-
fically limited but is-not more than 60 mol% of the tatal
coated metal oxides. |
| The coating on the anode can be produced by the
method of thermal decompoﬁition of a salt of the metal
of which the oxide is to be.formed, as disclosed in Japanese
Patent Publication SHO 46 (1971)-21884 (corresponding to
U.S.P. 3,332,498) and Japanese Patent Publication SHO
25 48(1973)-3954 (corresponding 'te U.S.P. 3,711,385), or by
| any other known method.

Each metal oxide in the coating can be a non-stoich-

iometric oxide, an oxide possessing lattice defects or



25 48(1973)-3954 (corresponding to U.S.P. 3,711,385), or by any
.-other known nmethod. Each netal oxide in the coating can be a non-stoich-

iometric oxide, an oxide possessing |attice defects or = -7- a’
stoichionpBnic netal oxide. |f desired, the resistance of the anode
-to c‘orrosw’ can be enhanced by interposi ng,_between the netal substrate
.and the coating oxide, an inter- nediate |ayer of an oxide of Pt, [err],

or. an oxide of a5 valve netal. The - electrolytic treatment of a -
metallic Obegt deBibReaREESER! ddReANbRMuLS CaFT IRy, DYl PPt beance
above- described insoluble -anode as the anode for ‘liquid power .-
feeding. 10 of the ddbdd h€o VRGNt | §an O¥iedadriHhc of 2fﬂyﬁ%@fy@%in&f'
foil, iron or an alloy thereof is generally used.as a cathode, a suspension
. type pl at e- shapeglyddrs ot bl ge baiDdeubsttists asd aRe abodeihgr okiqe) dapoiveter-

- feeding, an organic acid salt such as ammonium adipate at a
-concentration media@boleyed F abto cadiget of20Bt, gShPber of sansedidas afh a

.felectrolyte, and the conditions of a tenperature of [err] to [err] and

.- a currentd densvalvefmatalo. 20 [err] are adopted. O course, these .
-electrolytic conditiops may. be sujtably  varied,, depending ,on_the kind of

metal subjected 20 12t rRIRFEFRIENF t i CFMFES ¢ i96n & P%éaéFéEtr%PQ?%F

~used. The fol{owng DoDSLLE {h09,8X80P §5:30d:1 6983k} VEsing the above-
described insoluble anode és ‘the anode for ;liquid power
feeding.

10 In the-.electralytic oxidation of aluminium foil, L
iron or an allﬁy theréof is gene:ally used as a cathﬁde,
a suspension type plate-shaped insoluble anode is used
as ah anode for liquid pbmer feeding, an organic acid salt
such as aﬁmonidm adipéte at a cbncentration of about 5

15 to about 200 g/liter is uéed as an electrolyte, and the
conditions of a temperature of 10° ﬁo 60°C and a current
density of 1 to 20 A/dm® are adopted.

0f course, these electrolytic conditions may be
suitably varied; depending on the kind of metal subjected

20 to treatment and the composition of the electrolyte used.

The following non-limifing exémples.and comparative
eXamples are given to illustrate Furfher the present inven-
tion. . |

EXAMPLES

25 Ten inéqiuble electrodes were each préparéd by coating

a titanium plate, measuring 100 mm x 100 mm x 1.5 mm, with

various metal oxide compositions having iridium oxide as a main component.



: . descri bed con

exanpl es are given to illustrate further the present inven- tion. EXAMPLES

.25 L " Ten insoluble electrodes were each prepared by coating
~titaniumplate, measuring 100 mmx 100 nmx 1.5 nm w th various anEEQ

oxi de"-conposi tions having iridium oxide as a nmain conponent. - 8-
.coating of the electrode was effected b% t he thernmal deconp05|t|b
‘method, i.e., by applying a hydrochloricC acid solution of the chloride
.of the nmetal used for coating on the titani um substrate and heating the

substrate with 0 ted er
‘tenperature exceed:né%%ﬁ ?P %h g@ e'g%gduce ceg&té&tgﬁé thgrmal
perfermnce ayqbhaage g%otormttﬂg ppver f agdli ngho ndey taheh?lag\ﬁe]béic\lric

tions el ectrol yfic oxidation of alum nium

:For conparis@eid stAuitaeH opl&tr%mdeelmtﬁr@aﬁe@fl Tsed #oedcwathngt,
Pb, Ni and Ti pl-ated with Pt-1r, and Ti coated with [err] were prepared and

.- put to the sama tewsé. tihenglactsundasapeepiicdhaatdndi rhel osditisSratewentikan
. 15 and those prepared for conparison were tested in an electro- lytic
_trseat nentd at thear giepgsitedr enpatilegsithegon udinngaias & ect r Gleyperanure
- ammoni um adi pat e agueous solution of a con- centration of 50 g/liter, as
normal |y usede*6ee@Ae9ePBBPFe- |ytic oxidation of aluminiumfoil, as the
-el*ectrolyte and a plat
. o y [)é%c elecgrode produced uwas tested for performance
as the anode for liquid power feeding, under the above-
described conditions for electrolytic oxidation of aluminium
\f‘ 10 foil. For comparison, various plate-shaped -electrodes
of Ti plated with Pt, Pb, Ni and Ti plated with Pt-Ir, and
Ti coated with RUDZ-TJ‘.U2 were prepared and put to the same
test.
The electrodes prepared according *to this invention
15 and those'prepared for comparison were tested in an electro-
lytic treatmeht at uérying' current densities, wusing as
electrolyte.an ammonium adipate aqueous solution of a con-

centration of 50 g/liter, as-normaliy used for the electro-

lytic oxidation of aluminium foil, aé the electrolyte and a plate of 18-

s ' . - : ' ‘
20 8 stainless steel (SUS 304) as the cathode at 40°C. Aluminium foil was
fed continuously_through_the electrolyte and subjected to anodic oxidation.
¢ . The resulgs obtained are shown <collectively -in

Table 1 below.



20 8 stainless steel

(SUS 304) as the cathode at [err].

Al um nium foil,

was fed continuously through the electrolyte and subjected to anodic

5

.5
20

(95:5)

oxidation. The results obtained are shown collectively "in Table 1
- bel ow. Yabl e 1 Coating on Current Service Life Anode
Denstty of Anode (nol ratio 5 -9 - conposi tion)
(Alferr] (days) Exanple 1 [err] 10
60 2 [err] 5 . ~ 135 3 [err]
10 © 80 10 70: 30) 4 Sanme as above
213 5 same as abovizle i 360 6 -
Jerr] 10 (60:40)c t -
[err] 10 Coatlng (75'25)D igv EDSerVJ.ce g fe
180 g o tio > 198‘T65 35)
s 10 [err] composition) (A/dm ) 12Qad35 5)
Examplé
1 Ir0,/Ti 10 60
2 Ir0,/Pt/Ti 5 135
3 IrOZ-Tazos/Ti 10 80
10 (70:30)
4 - Same as above 5 213
5 Same as above 3 360
6 . IrOZ-Tioz/Ti 10 60
(60:40)°
15 7 Iroz-Mnoz/Ti 10 95
(75:25)
8 Same as above S5 180
.9 IrOz-NbZOS/Tl 5 198
(65:35)
20 10 1r0,~Co0/Ti 5 120




Tabl e 1, continued Coating on Current Servi ce Life Anode

used,

- DPensity " of Anode (nmol ratio 5 ' conposi tion)
(Aferr]) (days) Conparative Exanple 1 Pt/ Ti
- 10 - 72 Pb ~ 10 3 10

3 Ni 10 .19 - 74 Pt/1r/Ti

10 1 (70:30) 5 [err] 10 5
~(55:45) 15 When t he anodes of Conparative Exanples 1-5 were

they invariably had very short- Sabliecd,| cbatipaed and the el ectrolyte
. and enitted an of fensi ve odor due to the el ectrocheni cal
. reas¥ion of adipic acid such teetiost orued us€usrentie andereio® Lifeecane
“inpossible. In contrast,

'fbeeane col ored

-~ present inventi

~ spans and enabl

-+ 25

el ectrol ytlc tr
- okganic acid or

10
W

15

N 20

| 25

n_LhéE&ﬂﬁdes_o ERERBLEY 1
on were used Ody Fafited suf% émmgtly |l ong.service life
¢ thout a¥$P¥F}ficulty.

ed the electrol °F&t88 ont i f

oing results, 1t Is evident that the
PR

e

Examnle |

1 Pt/Ti 10 7

2 Pb - 10 3

3 Ni 10 7

4 Pt/Ir/Ti 10 1
(70:30) |

5  Ru0,-Ti0,/Ti 10 ' 5
(55:4 '

when the anodes of Comparative Examples 1-~5 were
used, .they invariably had very short service life
spans and the electrc;l,'yte became colored and emitted
an offensive odor due to the eléctrochemical reaction
of adipic acid such that continued use of the anodes
becane ﬁmmos5ible. In contrast, when the anodes of
Examples 1-10 according to the present invention were
used, they exhibited sufficiently long service 1liife
spans and enabled the electrolysis to be continued
without any difficulty.

From the foregoing results; it is evident that
the electrolytic treatment of a metallic object in

an electrolyte containing an organic acid or a salt

~to the

of a netallic object in an el ectrolyte containing an



 electrode coating conposed of a m xture of 1rl

thereof can be carried out in a stable manner for a long tine when an -~
i nsol ubl e anode possessing an el ectrode coating cont ai ni ng. ' , at
|l east some Ir oxide was used as the anode for li.quid power 5 f eedi ng.
- 12 - M5 1. A process for the electrolytic treatment of a netal with
an el ect te containing an organic acid or a salt thereof, conprising
feedi ng power by the liquid power feed- - i ng nethod of feeding power
through the nediumof the electrolyte and using for said I'iquid power
feeding an insol o) cROPLI.SILkRg. bgt r at I | Qf)-I esi st ant
metal and an out@?AIg?ogf(r:]t'%‘i engaa?ﬁ'gggon %lnﬁlggs%r%‘gﬂ'?i g“?atf’;%%c?x%oer.r % —

A Process accor digigy t eifd Ayt ophCrel N H1AHIAS tiodd podlsifipdeydias cul
| I iumoxmpean_teomdeofa
- -metal sel ected fegxsptrddei gontingt al UmeoRik@RhEAY cobal t, nenganepsasind

m xtures thereof. 3. A process*as claimed in Caim1 or 2, wherein the
15 iridium oxsae Tonekitdet gas 4Bednalstotire amode fidr limiidxpaesx n t he
.el ectrode coati ntg. 4. A process as clained in Caim1 or 2, wherein the
: 5 eeding. '

o g———

o\

a



coatjing was formed by .thermal deconposition of a salt of the metal of the

oxide. 20 5. A process as clained in agﬂmu V\/nerei n an .
internediate oxide layer is formed between th aﬂﬂmwmm’ng and |
met-al- substrate.. 6. A process as clained i*n &ny‘precedi g cl ai
wherein the netal being treated is alum ni 25 7. A pr.ocess _
‘according to any preceding claim wherein said electrolyte contains the:
~amoni um salt of an organic -carboxyl.ic agigk ' A process; for the
electrolytic treatnent of a netal, subs@n&r’ﬁly as herei nbefore 'descri bed

in any of 't he 130 E)ﬁarﬁllc?c%s]s tpog-othg electfblﬂ?i@l tr@hth&h e of“’hécmetgi‘s
~ beer™ el ectrol ytlcally treated by a process as clainmed in any preced |nc1;
claim th an electrolyté containing an organic acid or a salt

-thereof, comprlslng feeding power by the liquid power feed-
5 ing method -of feeding power through the medium of the electrolyte
and using for said liquid power feeding an insoluble anode comprising.
& substrate of a corrosion;resistant . metal and an outer

electrode coating containing some iridium oxide.
: 2. R process according to Claim 1, wherein. said insol-

10 uble anode has an electrode coating composed of a mixture
of iridium oxide and the oxide of a metal selected from
titanium, tantalum, niobium, cobalt, manganese and mixtures

Y thereof. }
| 3. A process as claimed in Claim 1 or 2, wherein the

15 iridium oxide constitutes 40 mol% or more of the oxide
in the electraode coating. | . .
4, A pfocéss as claimed in Claim 1 or 2, wherein the
coating was formed by thermal aecompcsition of a salt of
the metal of the oxide. _ '

20 S. A process as claimed in any preceding claim, wherein
an intermediate oxide layer is formed between the electrode
coating and the metal substrate.. '

8. - A process as claimed in any preceding claim, wherein
the metal being treated is aluminium. '
25 7. A process according to any preceding claim, wherein
N said electrolyte contains the ammonium salt of an organic

carboxylic acid.

8. A process for the electrolytic treatment of a metal,
N substantially as hereinbefore described in any of the
30 Examples 1 to 10. _
v g. A metal article which has been electrolytically

_ treated by a process as claimed in any preceding claim. .




