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This invention relates to inprovements in o~ relating $o mijkv

white anodising of aluminium and 1ts alloys. |

Hitherto it has, been proposed to amodise aluwirium

and its alloys to a nearly milky white finigh in the following
e !

1. Inorganic p!.mntat‘ion of the anodic oxide coating
produced by the oconventional anodiging processes.

e hntal process employs an oxalio acid solution
containing salts of thallium, sirconium or t1tanium.

3. Addition of 3% of sirconium in the form of a ®a sulphate
complex to the sulphurioc acid eolution gives a white
soating. .

4, Uning titanium complex compounds with a mixture of
culp!mrlo.aoid and oxalio acid, a white coating e
obtained. '

8. Opaque éoatings can also be obtained in a mixture of
ohromic acid, boric acid and/or oxalic acid.

- 6+ Ancdising in the conventional solutions and post-
treating with aqueous dolutioq- of aluminiwm nitrete,
nitric acid, phosphoric acid eto. to give a white
coating.

7. Anodising in a mixture of sodium carbonate and sodium
phosphate to produce anopague white oo»\ti;xg on guper

rity aluminium,
purity al 2.
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The dravbacks sssociatad !*th the Aftherte kno;n
processes are that -

te The first process is diffusion controlled amd hence

sontrol is very difficult to praducs a white coating.
2. Opaque coatings produced by tha second, third and fourth
procesaas require costlier additicn sgents and soreover,
these are not available in India.
3. The coating obtained by the Pifth procese is yelloulieh

grey and moreover, the disposal of chromic scid ie
alsc & prablea.

4. The specimens treated by the process given in (8) alvays

possoas the silvery white appesrance of a cleaned

metallic surface instead of a milky white colour of e

pigmented surface.

S, Saventh process is not suitable for aluminium alloys
because it produces a greyish coating.

The main object of the present invantion is to obviate
these disadvantages by using a much simpler process for
producing a nearly milky white co-ting which involves
sbundantly svailable chemicala and which can be obtained
from iocal market at a comparatively lover cost than that

are nacessary for the processes hitherto mentioned.

The madn findings underiying the invent ion cansists in
anodising af aluminium and its alloys in an aquoous bath
comprising the following?

4. an alkali metal carbonate 0.1 t~ 10% more preferatbly
0.5 to 2.5% .

2. a suitable complexing agent in amounts of 0.1 t2 15%
more prefsrably 0,25 to §£ and

3. an cccolorcior 0.05% to 1% motre nrafersbly 0.1 to 0.5%
st a temperature of 30 to 80°" more preferably hetueen

A4S and 55°C for 5 to 45 minutes more preferebly 20 to 30
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The new result fioul‘i from tha new Pinding ia that aen
opaque coating vith a miiky uhite asppearance suitable Por
descorative, protective and srchitectural spplicetions on

sluminium ard its alloys can be produced.

The novel featurs of this process ia that this coating is
best suited for multicolouring, i.e. in preparing namaplates.
The oxide coating produted is porous and sbsorptive and
hence it can be colourad vith crganic dyes and 1nor§on1c
pigments. The coating aleo requires a final sealing
tceatmant for improved corrosion resistance,

The follouing typical examples are given to illustrate
Aoy the invention is carried out in actual practice but not
tu limit the scope of this invention:

EXAMNPLE 1

28 aluminium (minimum 99% A1) plates were polished,
degreased and cleaned in 10X sodium hydroxide and washed in
uater. This was Pollowed by acicd dipping in 10% nitric
acid for desmutting. Then the specimena vere washed in
ap water and ringed in distilled or deioniewd water and

unodising carried aut under the following conditionss

Sodium carbonate 1.0%
Glycerol 5%

Sodium fluoride 0.5%
Temperature 45%¢
Current density 1-2 A/dn’
Voltcie density 10-30V
Time ' 25 minutaes

After anodising the plstes vere vashed and dried. The
plates had an opaque milky white finish.
EXABRLE. 2
3§ siudminium plates (containing 1.2% Manganess, rest slumlniumd
wace cleanad as in Ex. 4 snd anodised under the follouing

c:nditiona: -4 -



Sodium carbonate 2,5%

Polyethylene glycol or

Polypropyvlene glycol 1%

Qodiu- fluoride 0.3%

Temperature s8°¢

Current density 12 A/d-2

Valtage 10-20V
lmes 30 winutes

Tne plates wers beautifully uwhite anodised and eppearance

a8 very good,.

EXAMPLE 3
265 aluminium alloy (4.25% copper, rest ;luninlu-)plctoo

were cleaned as in Ex. 1 and anodised under the following

conditions?

Potassium carbonate 2%
Glycerine 5%

Pot assium fluoride 0.1%
Tamperature 50-55°¢C
Voltage 10-30V
Currant density 1-2 A/dm2
Time 30 minutes

The plates were anodised to a whitish finish and
appear ance was @ood.
EXANMPLE 4
Super purity asluminium plates wvere cleaned as in E€x, 1

and anodised under the following conditions:

Sodium carbonate 5%

gthyl alcohol 5%

Sodium Pluoride 0.05%
wetting agent 0.05%
Teaparaturs a0’ ¢
Voltage 10-25V )
Current density 1-2 A/dm
Time 20 minutas

The anodised plates vere of milky white colour.



28 slumisium platas uvere cleaned ae in £x. 1 snd

ani: i ~80 yndnr the Poiloulng conditionss

Scdium carbonete: 2.%%

LBTe 0.%%
Jodive Plynr ide .18
{oaparatures 60°¢c
Jocltage $-20V¥
Current density o2 Afdef
Time: 20 minutes

- white
fhe plates were ancdised to a milky Pinigh,

EXaMeLE &

3% aluminlum piatasr wera clesned s in Ex. 1 and

an-giged orvisr a3 Feiiowirg conditions?
Potaceive cartrnalse 4%
Soulum gluunnate 1%
Potasaium fiuotide G.2%
Temparsture so®c
Voltaye 10«25V
Current density 0,6=2 A/an2
Time 25 minutes

The coating ohtained is of ailky whits colour,

*hg main advantages of this present invention ere -

5, Tha chemicals involved in this process sre cheap ashd are
avalliable indigenously. '

 #. {his process is best sulted for multicolouring, i.e.
inm preparing namaplates.

Dated thias 24th day of December, 1978,

Sd/--
Asstt. Patents Orficer,

' ific & lnou.tflll
Council of Sclant Rasearsh
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THE PATENTS ACT. U0

COMPLETE SPECIFICATION
( Section—10)

IMPROVEMENTS IN OR RELATING TO MILXY WHITE ANODISING
OF ALUMINIUM AND ITS ALLOYS,

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH,
Rafi Marg, New Delhi-1, India, an Indian

Registered body incorporated under the Registration
of Societies Act (Act XXI of 1860).

The following specification particularly describes and ascertains the nature of this invention
and the manner in which it is to be performed :—
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This invention relates to improvements inm or relating to

milky white anodising of aluminium and ite alloys.

Hitherto it has deen proposed to anodise aluminium and

its alloys to a nearly milky white finieh in the following ways!

I. Inorganic pigmentation -of the anodic oxide coating
producel by the conventional anodising proocesses.

II, Bmatal anodisging process employs an oxalioc eoid
solution containing salts of thallium, sirconium
or titanium.

III. Addition of 3% of sirconium in the form of & sulphate
oomplex to the sulphuric acid solution gives a white
anodic coating.

IV, Uaing titanium complex odqpounds with a mixture of
sulphuric aoid and oxalic acid, a wbit'e oxide coating
is obtained.

V. Opaque coatings can also be obtained in a mizture of
dhromic acid, borie acid and/or oxalic acid.

V1. Anodising in the oonventional solutions and poet treate
ing with solutions of aluminium nitrate, nitric aoid,
phosvhoric acid eto. to give a white coating.

VII. Anodising in & mixture of sodium carbonate and sodium
phosphate produces an opaque white coating on super

purity aluminium,
-8 -



The draw baocks associated with the hitherto ‘new ,roa:

, oOnees are th-t

a) The first procees is diffusion sditrolled and She

ooating is only superficial. The control 1is very

difficult to obtain reproducible white coating.

b) Opaque coatings produced by the II, III snd IV

processes require costlier & addition agents amd

more over these are not indigenocusly available.

o) The coating obtained by the V process is yellewish

grey and more over the disposal of chromic scid is

also & problem,

d) The articles treated by the VI process always

possesses the silvery white appearance of a oleaned

metallic surface instead of a milky vhito'colour

of a pi}ment.d surface. Hence this process is nos

cosmmerxrcially used.

e) The last mentioned process is not suitable for alu-

minium alloys because it gives a greyish occating

on most of the alloys.

The main object ef the present invention is to obviate

these disadvensages by using a much simpler process for producing

milky white coating whioh involves abundantly available chemicals

and which ocan

be obtained from looal market at a ocomparatively

lowver cost tham that are nesessary for the processes hitherto

mentioned.

The main finding underlying the invemsiom. ongn&- o

-
e

ariodising of alu-iniu- and its ulley- in an agueous bath cemprising

.o.stto 2.,5% of an alkali -otnl onrbc-nto, 0,28 to 5‘ of a siuitable

cemplexing agent and 0.1 to 0.5% of an accelerator at semperature

betwveen 55 *0

exide ocoating

65°C for 20 to 30 minutes to produce & milky white
at a ourr'nc density of 0.5 - 2.3 A/d-’

The new result flowing from the mew finding is that an

epaque oxide coating with & -11;y vpito appearance suisable fér

9
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decorative, protective and architectural applicétiéﬁ. on '
aluminium and its alloys can be produced,

The present invention consists of process for producing

& white opaque oxide ocoatings on aluminium and its alloys which
oomprises the at‘ﬂpo of polishing, degreasing, alkaline ocleaning
desmutting and anodising in an agqueous alkaline solution
oontaining sodium and potassium carbonate and baving a complexing
agent from the group consisting of glycoriﬁo, polyo;hylono glyecol
polypropylene glycol, EDTA, ethyl alcohol and an accelereatorxr
solected from the group consisting of fluoride and silico fluoride
and adjusting the anodseing tinq so that the oxide coating
formed on the surface is milky white at a ocurreamt do;oity of
3.5 = 2.5 A/am®

The novel featurs of this process is that the oxide costing
so produced is suitable for nultioologring 1i.e., in prepariag name
slates. The oxide coating so obtained is porous and absorbtive -
.nd hence it can be coloured with organic dyes and inorganic
pigments. ‘

The following typloal oxamples are given to 1lluatrate
how the invention is carried out in actual practioe but n;t to
1imit the scope of this inventiom.

EXAMPLE=I

2S aluminium (miniumum 99% Al) plates were polished,
Jegreased and cleaned in 10% godium hydroxide and washed in water
This wae foilcvod by acid dipping in 10% nitric acid for de-
snutting. Then the spocimens were washed in tap water and
rinsed in distilled or deionised water and anodising oasried

sut under the following conditionst~

Sodium oarbonate 1.0%
Glyoorol. - 5%
Sodium fluoride 0.5%
Temperature 63°0
Current density " 1.0 A/dm?
véxugo 10-30V

2% minutes

Time
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After anodising the plates were va‘eod and driod;. The
plates had an opaque wmilky white finiah.’
EXAMPLE=2
38 aluminium plates (containing 1,2% Manganese, rest
aluminium) were cleansd as in Ex.1 and anodised under the

following conditiona:

Sodium carbonate 2,%5%
Polyethylene glycol or

Polypropylene glycol 1%

Sodium silico fluoride 0.3%
Temperature 5%°C

Curront density 2.8 2.0 A/am?
Voltage 10-20 V

Time 30 minutes

The plates were beautiflly white anodised and appearance was
very good.
EXAMPLE-
268 aluminium alloy (4.25% copper, Test alumintium)

platea were cleaned as in Ex.l and anodised umnder the follovwing

oconditionss

Potassium oarbonate 2%
Glycerine 3%
Potassium fluoride 0.1%
Temperature 60 - 65°0
Voltago . 10 -.30 \ 4
Curvant dansity 0.5 A/am?
Time : 30 minutes

The plates were anodised to a whitish finish and

Appoarandoe was good.’

RXAMPLE-Y

Super purity uluianiu- plates were ocleansd 4ds 1in 31{1

and anodis«d under the following ccoanditions:
I



Sodium carbona e 0.,5%
[ ]

Bthyl - 1cohol ‘0;25“
Sodium fluoridae 0,234
Temperature 60‘0.§
Voltage 10 .25y
Current density 2,3 4/an?
Time 20 minutey

The anodised plates were of milky white ocolour,

EXAMPQ.-:
28 aluminium plates were oleaned as& in Bx,! ang anodised

under the following conditions;

Sodium carbonate 2.%%

EDTA 0.5%
Sodium fluoride 0.1%
Temperature 600
Voltage 5 - 20v
Current density 1,0 Afam?
Time 20 minutes

The coating obtained 1s of milky white eolour.
The main adventiges of this pressent invention are =~

1. The ochemicale involved in this process arq chonp
and are available indi , onously, .

2, Thie process is best suited for multicolouring,
{.8., in preparing nameplatesa.

A process of forming white opague oxide coating on
aluminium which involves the anodising of cleaned alum.nium
articles in an aqueous ooluti&n conslisting of 0.3 to 2,.5%
sodium and potassium carbonate and 0.25 to 5% of a complex-
ing agent from the group consisting of glyo;rino, polyethy-
1ne glyocol, pclypropyltno glycol, EDfA, ethyl alcohol and
Intaining 0.1bto 0.5% of accelerator from the group consist-
lng of fluoride, silicofluoride at temps. of 55 to 6%%0 for

) = 30 min., to produce a wmilky white opaque oxide coating at

©w CD of 0.3 - 2.5 A/am2,
12
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t: A nrocess for produoing white opaque oxide cocatinge on aluminium

and {'a alloys which comprises the .’5ps of polishing, degreasind
alkaline cleaning, desmutting and anedieing in an agueous
alkaline solution containinz 0,5 to 2.%% of an alkali metal
ocarbor ate such as sodium mnd potassium ~arbonate, 0.23 to 5,0%
~f a suitable complexing agent from the group cur?cisting of
glycerine, polyethylene glycol, polypropylene glycol, RDTA,

ethyl alcoiol and 0.1 to 0.35% of accelerator sleocted from

the group consisting of fluoride and silico fluoride aé
temperatures batween 535 to 65°C for 20 to 30 minutes to produce

s wilky white oxide ocoating at & ocurremt density of 0.5 =«

2.5 A/am?

Dated this 22nd day of December 1976

PATENTS OFFICER,
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
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