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Feom the es rlzaet ox g@rieﬁag thet war has had with
metals to the present day, he has been plegued with the
problem of aarrasiﬁm; Vﬁaryéﬁimn‘%akﬁﬁ on maﬂg'farma,
some of which ure b%ﬂ@fﬁﬁiﬁl, but most of which are a
source of constant troutle, WMany methods of delaying
and inhibiting the cayraéimm.fate have been #ﬂvaﬁcaﬁ,amﬁ
perfected as the yesrs have passed, but still serious
prabl@mé of uﬁmﬁ&ﬁ,imygr%anaﬁ exlst,

One method of controlling corrosion lg '*"sgr coabing
a ms%éi with a second metal that is not as ggé@@pﬁi%le
to corrosive actlon, such as nickel plating of steel.

The process 1s esgentially the passing of an él@aﬁ@i& :
purrent through en aggrﬁ@riat@ solution of th@ aaltg of
Viﬁne of the metale, & ﬁa@JQf which is used as one al%w%rmée;
The protective metal deposits from an lonle asiatiaﬁ
,.ﬂ@ém the bage m@ta1 @hiah serves as the aaawﬁé;elag-rmﬁaa
r?ﬁ@.film}%haa d&@@sitéﬁléa%s s & new suyfage‘éaé,é@fra@es
 at a rete @ha?amteriﬁti¢ ﬁf its own physical @?ﬁ?@éﬁiag§
ﬁlﬁ&inmmli@“@ﬁé éf'ths lightest snd potentially

ﬁh@w@%@b metals %ﬂﬁ%ﬂg It has excellent agr?asaon resig-

ftanm@, and therafar@, iﬁ hes been suggested tha, alum&ﬁmm
be used s a cosbing fo@,m@%als that are more susceptible

to eorrosive sochlon.



It is the purposs of this investigation t@aataﬁg

-~ the gcssi&ilitiag of uging;ﬁhﬁ inorganic molben 3312 

- systems %lamiaﬁ&-ahia?iﬁe‘; alkali chlefi&é, sluminum
fluoride - alkali fluoride, alumimmm sulfide - alkall
sulfide, aluminum eyanide, aluminum fluoborate,
%iﬁm&nﬁm,fefmﬁﬁa aﬁé alumirnum thioccyanate as electrolytes

for the electrodeposition of sluminum.
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II. LITERATURE REVIEW

In order to obtaln a thorough understanding of the
. ressons for and the principles invelved in the study of
‘ths,@lacﬁr@ﬂapaai%ian'mf‘&iamiaumg a survey 6f the

literature was made.

History of Aluminum

To trece the story of aluminum it is not necessary
to go back wery far, since alumlnum 1s 2 recent develop=-
mente.

Dlscovery af.&l@@mmams, Aluminum wag first recog-

nized as & metal in the middle of the eighteenth ﬁ@mtury{gl}s
It was 1809, however, before an attempt bto a@par&ta it

from its oxide was mﬁ&é'%y'ﬁir Humphrey E&vy‘lﬁ).~

This
abtempt was ﬁaﬁe by pessing an electrie current from a
voltaic plle through a fused bath of iren and sluminum
oxlde. The preduct was &n éll@y,@f aluminum which could
not be gepareted, Devy abandoned his gearch at this point,
but he had contriduted &@ the neager kn&wlg&g% of the
metal the important ﬁigadvarg'ﬁhat the sluminum oxlde
conld be reduced,

oersted(54) produced the flrst metallic eluminum in

1824 by gently heating potassium smalgsm with aluminum
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ehloride and then distilling off the mercury, leaving =
amall Iump of sluminum metal.
,@éh&%ﬁggﬁ} repested Osratedts experiment in 1827,

tat wag unable Lo reproduce the results. By us %?a

S

metallic potagsivm in ﬁ%a@ ef the sm5lgam, he produced

£

sluminum a8 mehallic ﬂmwi@r, In further experiments

g
in 1844, ¥Wohler i %ﬁ%%*h aluminun metel to begin
the study of its grﬁgﬁrti@azaﬁig

In 1854, Deville(1®) improved on Wohler's method by
gubstitutlng sodium for potassiume. In the presence of
godium chloride, a double salt - Hallehlllz - was formed
with the excess alumlnuwn chloride, This szlt acted as a
flux, thus allowing thﬁ small particlss of metal %o
coslesce, Deville set up the first plant for maﬁufaatnring.
glumimus in Hanterre, E@&ﬁaag and produced about €0

pounds of the metal at about 27 ﬁ@lla g per pound. In
{12

1865, Castner ) ﬁ@velmggﬁ a2 cheaper wethod of producing

w

sodium whieh eventually led to the production of 500

pounds of aluminum per day at about four dollars per

‘3’1’!

pound. In three years of operstion, appr mximat@lv

Eﬁ@,éé@ pounds of aluminum were produced by the Deville-
Gastper method.

patented & procesgs in 1BE8B in whieh

i
o
£
=
Edt
u

aluminon fluvoride was employed as the szource of

and ueging sodium as the reducing agent. Pure granular



aluminun Pluoride WL; heated %a %ﬁ&-eQ and dropped into
molten zodliuvm. The sodium fluoride produced in tha 
resction formed 2 slegz under which the sLluminum collected,
He elaimed that the aluml auﬂ'téaﬁ was produced was very
oure and the @ﬁﬁiﬁﬁ‘ﬂxﬁ‘ﬁﬁﬁﬁ more effisiently.
The present y?égesa for commerclal pro duction of

slmaltensously and independently

aluminum was developed sl X D
by Charles ¥, Hall in the Tnited and Paul E&rault

use of cryolite ass the electrolyde In which pure sluminum

oxide was diseolved. Electricity of low volbage, high

the fused bath. The container
was of cast lron with a heavy cavben liming, which served

e the egathode. The snode was 2 carbon rod that was

suspended in the moltlen 8@11 iene The aluminum oxlde was
decompozed by the ﬁmr?amﬁ, while the eryolite was un-

affscted., The aluairnun metal, at 1000 °0, was heavier
than the eryellte and therefore, setiled to the bottom

the electrolytic cell. Oxygen was liberated at the

£

Heroult did nod immediasbely commerclalize on his

~discovery, bat Hall saw the @@ﬁ 3%i@1i bies and in 1888
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=,ﬁ1nvinxw Wes SOOn ﬁll&ﬁé at aboub one ﬁallar @ﬁv Q@mﬂﬁ

‘-f?whiah forced the algs§§;{af the godlum r@ﬁaatiﬁn ylﬁata
g "‘._"'“;\J 1gn1* ' '

Fraaant ?fsﬁmatﬁcn satﬁ@ﬁs; Thﬁ %ﬁﬁ%rﬁi&la @F ‘the

fﬁﬂlimﬁer@alt process ar&:méaﬁ tedgy fﬂf lagrge ﬁbalﬁ Prow-
duetion. of ﬁiﬁminumgf:&m,ﬁlgstr@lgﬁig csll is m&éejuy,ﬁf
&'é%?aﬁg eteel %@xﬁréﬁaftﬁ’iww'iﬁﬁhﬁﬂ‘thiak,»@itbﬁr~
gireular or ?@@ﬁ&ﬁgﬂiéﬁfiﬁ‘ﬁhﬁ@ﬂ'h&?iﬁg 8 éaﬁ&mﬁ'liﬁing
e1x to ten inches thick, The eize of the cell varies
wi%h.%h@ nomber of awpéréa.wf GE??%@%‘?QF which it is
' %aﬁenﬁeéﬁl The amperage may vmyy,f?ém‘ab@ﬁt‘@ﬁﬁéjta 

—g@,dﬁﬂ a#ﬁarascﬁﬁ}.

Appros iﬂa%elg fifty cells are conneche
ed in serles at from &&g,tw mwg volts each, Enough oryos
lite 1s used in esch cell o dls EG7V@ shout ‘ifﬁg pounds
of purified aluminum oxide., The bath is k%gt'ﬁﬂlﬁﬁﬁ at
about 950 °¢ by tmé-hﬁ@ﬁ‘ﬁiﬁgipaﬁgé‘in the ﬂ&é&trmlyais;
Esch cell 1= amgahla mf ﬂﬁﬁﬁﬁﬁium sbout 1850 pounds af
gl&mimum'pgr ﬂ&g;_ §§ r@ximqtel 045 ton of @&rhan %lﬁ6tw
:.ﬁéﬁ@ i»'%&quir%§ ﬁaﬁ aboud ﬁwl'tﬁn of awyaliﬁ@ mmﬁtbbe
 §@§1ﬂc$d for ev&ry ﬁmn of sluminum mradua&&fls}

. ula%tralvﬁie i@finin@ of Aluminums &l&m&num.yraﬁmaaﬁ

‘by tﬁ@ Eall @?ﬂﬁeﬁﬁbwa a&l&@m_l@s& than 87 p@r+eant oUres
,ﬁ@ﬁp@qfﬁg) ﬁaﬁelan@ﬂ 8 @f&ﬁ?ﬁ& f@r refining eluminum glec
tralytis&l&y to produce aymeual thet 1s 92.99 per cent

pure, ﬁ@apas laﬁ%ﬂtﬁﬁ this procesgs in 19@l¢
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The aluminum ta b@ refined 1o alloyed with copper
and silicon and rests in the vobtem of & cell under a
layer of o Iuzed mixture of cryolite end aluminum snd
barium fluorides nesrly saturated with slumina., The
%Emgﬁraﬁuﬁa 1s between 900 and 1100 o, é.taiak»éﬁuﬁﬁ

thet is rich in slumine sﬁliﬁlfiﬁf on the walls of the

eell insulstin

v-&-i

sluminum 8%?@%@% flsatakéﬁ this %nﬁﬁ, and conbact is
made by graobliie electrodess, The sluminum 1s eoversed
with a'f?gzﬁm erust of the bath, except where the
siﬁatraéea dip Iinte ite ‘The ﬁﬁllﬁ operate al from

five to seven volbts and sboub ?0 GO0 8 *ﬁﬁ?@ﬁibw}

Goeting with Aluminum

While the lﬁatfﬁéap ogltion of slumlinum has not
proven econowleal 2g yeb, other methods of coveriang
surfaces with this metsl heve been devised which are

. {21)
setisfactopy for some applications .

Calorlizinz. Oalorizing le & trade nsme lor alloying

slnminum with sheel ﬁg-éifzusimm. The depih of penstra-
tion of the aluminum~iron alloy ranges from 0,005 to 0.040
imehfgg}, This elloy surface usually contalns about

25 per cent alumlnum. It mey be obtained by three

methods; retorting, packing and dipping.



Revolving ﬁ%ﬁ&?t Caloplzing, Prior to 1%*”

the metal ta"b&fm&lﬁri%@ﬁ.waa packed into a'mixture

filler

ﬁ

ilmﬁlg ﬁiviﬁam alumxﬂ&m, alumina, and
dhﬁﬂ as ammaﬂi At Gﬁlﬁfid@ to fa ﬁmai@'ﬁa thﬁ a@@%inug
- The a@mtaiﬁﬁr W%&’ﬁﬁ%i@ﬁ @ﬁs tight in & hested; reo-
volving vetort for from four to six hours at 1550 %o
'1V&Gv?Fg The &ﬁ@fagﬁ”@btﬁiﬂaﬁ wWas an ala@iﬁﬁﬁéiraﬁ_
alloy abaut’ﬁaﬁﬁl'ﬁa‘ﬂ,ﬁﬁﬁ inﬁh.tmiek.&ﬁﬁ conbalning
&@G%ﬁ‘%ﬁv@@? eémt‘alamimmm;' Tne surface wes britile
and weak, whieh led bo the modern improvements in
this process. The only @$s§ﬁﬁi&& diffefﬁmeé'in the
pew and the miﬁ métheﬂ is that %h@,@ﬁl&riﬁeévaurfgaa
is hest t?ﬁﬁﬁ@ﬁ f@r'ffam twelve ﬁaftﬁaﬁtgwfear'hamﬁﬁ
at t@@p@?%ﬁﬁ?@& frém_l&ﬁﬁ o 1200 @FQ__fﬁiE‘hﬁﬁt
~ trestment increases the depth of penetratlon and
imprafaﬁ ﬁhe ﬁ?ﬁﬁ%ﬁﬁi&& of the surliace, Tﬁ@ Tew
émrfgﬁ@ is gﬁn@rallg heet snd corrosive F@ﬁidt%ﬂﬁ
| as well &s being ductile &nﬁ»ﬁmughfﬁi’ﬁg}‘

Pack 6&%&?&31&@; The only difference in this

mﬁth@ﬁ ﬁnﬂ the rot&tﬁﬁw retort e that the btime of

h@@tzmﬁ is 1@&%8?'&%& the ﬁ%&@?iﬁiﬁ@ Cﬂﬁﬁﬁin%r~§@~

a 3,

m&iuﬁ St&tl&ﬂm@? ﬂﬂrlﬁﬁ tha tra@im@mt¢ This method

el
i1s used for aerticles that would be demaged by

tumbling! 68},



A

Dip Celorizing, The article to be treated is

thoroughly cleaned with a fimxy such ag zimnggmm@ﬁiam
chleride, to r@mmve the oxide film, and then 1s dipped
imté‘a bath}wf m@Eﬁ@m‘alumiﬂmmill)* Subsequently the
article is heat treated to fscilitate ﬁiffﬁgiaﬁ.

In the spraying method, eluminum in the

form of &‘%ﬁiﬂ_&ﬁripjéﬁ{ﬁiwa ig fed into &ﬁ_@l&#ﬁfiﬁaliy

or gas hﬂaﬁaﬁvah&m%efg-wﬁara the sluminum ls mﬁlteﬁ, The
molten sluminum is théﬁ sprayed through e nozzle by gas

- pressure onto the bease m&ﬁ&l{gl). The surface @hﬁaiﬂ@a iz
very perous and agnﬂa%u@mﬁly iﬁ‘nﬁ% very reslstant te cor-
rosion, but 1t does offer some protection sgainst oxidation,

Hot Rolling, Aluminum may be bonded to iron by

heating thin sheets of aluminum and sheeb iron to &bouk
350 °¢ end p&ﬁﬁiﬁg.ﬁh§m ha%W®@m ?911& that press the two

- sheebty ﬁagatﬁeyf@gii The combined metals sre @uhj@aﬁ@&

to a second rolling to give thickness and to strengthen .
the bond. The result is & uniform coating of the iron
with the sluminun, esch metal retaining its own praparﬁi@ﬂ;
The method combines %ha‘styaﬁgth wffié@m with  the

corrosive rasiﬁham@a of aluminume

Painbing, So called aluminum 9&iﬁﬁ€53) i1s & mixture

of several lngredients) the aluminum i1s the aoctive agent

in preventing coprosion of the wmetal to which the pair ~
in preventing coprosio £ the metal bo which the paint ls



a@@li@ﬁ; Powder made rom pure aluminum sheebs bg-ﬁtﬁm@ing '
inte small chips end then hammering inte thin follelike
pleces is miﬁ@ﬁ with’a v@hi$1@, such &g v&fﬁiﬂﬁ}_iggﬁugy,
h?mmgimg liquid or %@éiéd vils, to make the ?ﬁiﬁﬁﬁ This
paint is @ayami&lly\gaaﬁ ag & moisture resistant sgent,
end is widely used ﬁéﬁ&mﬁ@ it mﬁy be esslly sapplled like
stendard @éimtﬁa e |

Thermal Eveporstion, One of the new methods for metal

coating which h&s'b@em‘&ppli&& to sluminum is th&rmai
@V@y@f&%i@ﬁi%@3; This method results in 2 thin £1ilm which
iafﬁ@fim@ﬁ as & gtéugtﬁpé ﬁaa@ntially fragmentary, without
the ordered arramgém@nt,af erystal labtices. Dvaporation
@ﬁy be scoompllshed @y héatim@-a,@atﬁl wire in a\véry high
vasuum - 1@”§~millime@@r of mercury - by mesns of an
slectrlic current or sxternal source of heat. At a suffi-.
clently high vacuum the metel will tend to evsporabte and
diffuse towsrd sn article to be em&ﬁ@é; Since the spticl.
is much cooler than ﬁha metal source, the metal will con~
dense, thus forming the coating. The physicel cordition
and adherence of the deposit is affected by the presence
of zoses, a8 well as the distance between the evaporating
source an& the recelving surfacé, and by the bteuperature,

Sputtering, A second new development involving a

high wvacuum technique for coating metals with aluninunm



{
st
0

i

iﬂ 3nmttﬁriﬂf{@@}¢ Very little 1s Inmown aboubt the
mechani sm si the sputtering reaction, oubt it i1s believed
iﬁaﬁ,wﬁ%m an ore is struck between fwo pleces of the
@ﬁﬁe ﬁ%ﬁal in & ﬂigﬁ‘?aﬂﬁﬁm, radicals op iam‘ éf’@@e metal
are liberasted from the surface. These lons o ?éﬁiﬁala
geem to have a charge wgish‘may be attrascted to the |

cathode by Impressing & ne

&F

ive potentisl upon 1t. The

electricelly created radlcals migrate to the cathode
8LCH yﬁﬁ seuu needed for this work s in the range
of 1 to 300 mlicrons

Zpubbered metal coatings do not oxidize sasily end

g,.n

they are rﬁmargabzg shable and chemically pure.

Puged Selt l%ﬂtf@l?ﬂi&

Tﬁe glas%r@cﬁ%miqtfy of fused salts presents many
problems that ere not involved in the use of agusous
ﬁﬁiﬁtiﬁmﬁg' The tesxperature is 4 @%@g-@fﬁ%i@@l @f@@ﬁrty
when desling with molten salts, while it is of only

minor imporbtance with agueous &almﬁi&ﬁg§1}@ Chemical

>

side resctlons and corroslon problems sre much more

prevalent w&bﬁ mmlt%m salteg ar

&
S:P

sed a8 electrolybes.
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A Samﬁuetiyit%«ffﬁélﬁ@@ galts are good aaﬁﬁﬁnﬁﬁra of
?@E%ﬁ%ﬁi@iﬁyfl}@ & ﬁﬁﬁ:ﬂ”i%@“ of the condue %1@1%;@% af
‘mmlﬁ@n aalt@ and @bawﬁ @5 sguesus scolutions in T&i;@ i
indlcate that they are ﬁiﬁw lﬁvz er for the molten salis
but are in the same renge. wﬂﬁﬁ&ﬂﬁi?iﬁ? mﬂﬁg,aﬁﬁﬁ;ﬁlmﬁﬁﬁ
linesrly with incersase in tempervature @@aemf nk VﬁP? hiﬂh
%@m@@f&ﬁﬁ?@ where condueblvity lags behind bempersture
inerease. in ﬁ@wt cases the effect of t@mm@ra*“r@ pen
be secounted for by the decrense %m&ﬁ@ﬁg produced iﬁ ths
visgoglty of the mﬁlt,
| The conductivity of fused selt miztures f&il below
the ecalculsbed values agﬁardiﬂg to the law of mixtures
end in some eases fall below the conductlvity of any of
thﬁ»@m?a 6@&@@%@&3@& |
ﬁ@s,m?@m@v% of econductivity of fused salts may use
mally be aa&@mgli&heﬁ by regulear %@ﬁh&ﬂ&; %amtaa&iféﬁ}
‘and Yamoyutl and Siskdo’ %@} published methods of med-
suring conductivities of fused salts and fused salt
mix‘iﬁ‘aﬁﬁsﬁa g

P

Feraday's Lews snd Fused Selte. Richards and

5oE “ : VQ“ : i o o i Foy ‘-*rv B 3 4 2-"" Py »n
.@ﬁail{‘g} ﬁﬁﬁkﬁﬁfﬁﬁﬁ‘ﬁnﬁ h@lf@ﬁﬁﬁ@infﬁui heve defended
the spplieation of Feraday's lews bto electrolysis of
fused salts. However, the csuses of low current effi-

gliency in agueocus eolublons are scoeleradted in molten



Tgé%ﬁ I

CA Comparison ef the w?%ﬁifi@ ﬂmm@aativiti&s of %alt@n

. 3mlts s “@w Eagr@gg Above Thelr Melting Points

ﬁm&,ﬁg&aauﬁ Selution ﬁﬁnﬁmaﬁiviﬁi@g“gg‘gg%fﬁg

. ~ | N “Spesific
- Holten Salt Tenperaturs, °C Conductivity,

S ISR R 17415 9 .
NeNOz | B8 1,022
KN0g | ses 0,645
cacly | 800 - 1.900
KpCOg 800 | 1,950
Zncly | 800 | 0,00185

pol, | s28 . 1,596
a0l ss0 5,500

- | SRR SpeciTtio
A%le@m el % Conecentration, . . :
&5luiien normslity g“ggzjgévig§s

0,197
0,068
0,025
0,079

ﬁ&ﬁl
Agliog
}@m%@%

ﬁa$ﬁﬁg

WM b

Allmand, A, J¢ and He Jo T ﬁllinﬁh&m’ The Frinaigl&& of
Applied El&atraahamiﬂtﬁy,” Pe “gé. Bdward Arnold Cos,
London, BEang 1&&&, 1981,
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salt baths, Veloelty of dlffusion and of chemicsl

renchlon sre both muﬁh ﬁf@ﬂﬂ&ﬂg Therefore, unless -

snodie and amﬁy@ﬁia grﬁﬁumna are ﬁawwfuliy x&ol&t@ﬁ

e from one ammthpﬂ, fﬁ@m ﬁh@ aetlion mf the al&”traivt@

amﬁ from the sir tﬁ@ yi@lﬁ@ Will h@ mmﬁh.le@a %haﬂ,
those c&lﬁulmﬁaﬁ by ﬁara&av*& lawss |

~ The &ﬁi%f CAUESS of i@@’@abh@ﬁgfﬁffiﬁi@mayiar@a
,.gﬁigtiiity of the ﬁléatv@iyt@ due té %he high tempersa-
%mﬁ%,A&iffuﬁian of @ﬁeJéﬁ@da @?@ﬂ%ﬂté; fﬁrmaﬁién of
metal f@gvﬁmﬁva@ti@n of the ﬁtmamﬁh@%a§%53'

_%ﬁt&l¢ﬁﬁmu‘ L@r@mz (48) muﬁi@aﬁ 8 @?ap@rﬁy ef molben

gsalts that %@m&w to ﬁ%ﬁ“@ﬁ%ﬁ current efficlency and cause
devistlon from Faraday's laws, XfiﬁJmﬁtal, sﬁah“a$‘$ima
or lead, is melted under one of its fused salts, as lead
chloride or zinc chloride, the salt will be unaffzcted et
low tamyﬁyatmfagg'ﬁgt'&ﬁ higher temperatures the molten
mebal sg@ms to volsbilize and form an @ﬁmiiih@iuM‘mim&ara
with the Tused salby Tﬁis @h@ﬁameﬁan may be alse pros=
ﬁa@@ﬁ by mdding & small emount of a reducling agent to the
‘baths While the ammuﬁt'gf‘m%t&i iﬁﬁiﬁé@ﬁ in ﬁhg %aﬁhvia
m&%‘gra@t, it tends to &ﬁﬁ%m&@ly &ffﬁét the yleld, since
th§ ﬁ@t%i in the "fog" form is nob sugeepblble to chemiecsl
atbacks It 1 believed thed &hﬁﬁa fegs are colloldal in
nature, but the fﬂﬁﬁ@ﬁ'ﬁh&t egulabe #h&iw &c%imn% ars

not thoroughly understood.



Voltase In ?agmﬁ 3&&%&@ In aquecus ﬁalutiﬁﬁﬁ the

i @l@a%?um@%awﬁ foree of colls depend upoen the aa%v@gffaﬁ’ﬁw
of th@”a;ﬁﬁﬁraiytﬁ*“?}efjwii% guré fused Eﬁieﬁ, uﬁﬁﬁﬁzﬁfﬁf
‘ ﬁi@n éw@@'ﬂﬁﬁ enter %k@.@iﬁﬁ&r@, end th%rufafa? pﬁ@g@@im&ﬁy
algutfamativa f@fﬁﬁ deper 1y Oﬁlﬁ.f‘ the natuee gf th&

--&1@@% rodes, slectrolyte and the temperatures In pure fused

alte the ﬁiﬁﬁtramﬁ?i?$~f@yaﬁ'@m& the decompositlon pa& 350

i“;j

%,

tial sre éssentislly the same. In 8 minture of wa14m, the
electromotive force depends upon the concentratlon of the

aa;ﬁ.ﬁﬂfﬁaﬁgwmding:*a the W@tﬁl’aﬁﬁé &8 the cathodaes

fnode B fec £ In the electrolysis of fused salis, it
frequently heppens that the voltage rizes suddenly end the
smperage decreases and s hias sing sound is heard Q%metﬁ%
ealb ﬂ@{4“} The anode appears to zlow owlng %o the Fforma-
tion of innumerable iittl@ sperk dlscharges. This @h;maw
menon iz known as %hé:aﬁéﬁﬁ'&ffe&t;

Duping the normsl courge of slechrolysis, gas bubbles

are constently escaping &b the anocde iﬁ_& smooth snd
regular orders ﬁhﬁﬂ the anode sffect soours the gases

f@ﬁm # ziim around the anode which nolds the molien

slectrolyte awgy fram“ahe The anode effect is

yaﬁ%i&ﬂlﬁrly ﬁ@ﬁ&d‘@iﬁh high eurrent densltiss,. Zt'may be

s

mede to diuw peay ﬁy removel of the gas layer, %fiﬁw may be

&

done by st iv ing, raising the snode ov ?%vﬁrﬁing the ¢urrenbe

o



o

-y .«’“"

an ?thﬁi} Llone At hizgh currest densitles

the v@3*=; dpss not increase llnegrely with the current
deng iiv€1) This phenomenon iz due $3'the sxhaustlon of

iovis nesr the ezthode in sgueous solutiong and cen e

eyt@ﬁueﬁ to explaln the seme phenomenon In fussd selbs,

if the ildea of ions ls extended to include fused salte.

{78 )

T@mkiﬂibﬁ} antl Walden have shown both experime ztgliy
@um mathenatically that lonlization should be extended

o melben salbts.

ns

=

Some information as to the behavior of alumlinum
salts and lons in the presence of an slesctric current
was available, onalidepration wag also givﬁm to tﬁ@
Q%iiiﬁg of alumlnum tc F@giat COProslon,

Eleatﬂmil ting on Adumlpum. For over thirby years the

Qlw trodaenosition of other metals ondo aluminum suriaces has

remained one of the concerns of the eleciroplating industry.

During thie time meny processes have been patented, but only

in recent yesrs have sabtlelactory methods been @st&bli%h&ﬁ{§0>,
tizfectory plating on aluminum has been arb@gma@

largely by two m@thﬁda{bU}g One conslisbts of elestrow

chemical oxidation of the eluminuwm and pletincg upon the

25

oxlide film, while the second Invelves the use of a2 sodium



¥

zincate dip, This dip lmparts a zine film to the alumlnum,

,Whi@h,ﬁabgagzﬁ tly

¥ mey %@ gz abed with other metals,

ﬁluwﬁﬁnm agvag'ﬁﬁaﬁﬁ. 'ﬁﬁnmiﬂam has & high sffinity

for oxygen, gwﬁﬁ%%y f&rmzww 8 p?@ﬁ@ﬁﬁl?? oxide film

UDoT 6XpOIUre to an ﬂi}ﬁwrﬂ%@%fiﬁg,ﬁ?mmﬁf”
‘rs’iTé’thiﬁ film is ordin nerily only aﬁﬁuh‘agﬁﬁﬁﬁﬁﬁﬁﬂimah
 @%§&&, it @f”ﬁﬁtival“ Qﬁ%ﬁﬁk%ﬁ further sttack unless
rewoved or p@n@i ratbed by sh@miﬁﬁl-er mechanical action,
hdventage hag been taken of thig phenowenon in the |

+ The various exide finishes

{:ﬁ

finishing o alm%auaﬁfﬁ
areg obiteslned Mv treating the wluﬁinum to be coated
anodically in warious elesctrelybtes in sueh a mannep
that a th in, inert amé dureble sluminum oxide costing
is obtained on the ?&ﬁﬁl surface, The Tilm formed is
very hard and offers excellent abrasion and corroslon.
protection to the underlying metals Some of these
filme are clear and Lranc w&r@mt while éthﬁﬁﬁ.a?@
colored in varying ”e%xf@$ of brewn, grey and silver.
The m@&haa of mnodliec film formetlon is not complicstsd,
In pnedizing, the zluminum is made the angéa, and

riseldin

s:z
=
5

o
Pt

—.t

alectrolytes capable

o

tef

oxygen on electrolysls

gre used, Exswples of electrolytes include aﬂramic,

?’33—“
selfuric, phospheorlc and %@ﬂiﬁ aci ’3}






























