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PATENT SPECIFICATION

Application Date: Aug.2,1923. No.19,838/23,

Complete Specification Accepted : Nov. 3, 1924.

COMPLETE SPECIFICATION.

Improved Process of Protecting Surfaces of Aluminium or
Aluminium Alloys.

We, Guy Duvstax Bencoven, a
- Dritish subject, and Jomy MeArTHUR
StuarT, 2 British subject, both of the
Royal School of Mines, London, S.W. 7,
do hereby declare the nature of this
invention and in what manner the same
is to be performed, to be particularly
described and ascertained in and by the
following statement:—

face is
treated.

The temperature of the bath is kept at
40° C, at least and the bath may be
stirred during the ftreatment. The
voltage must be carefully regulated to
suit the other conditions; when the latter
are those already named the following
procedure has been found suitable: —

now immersed and becomes
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The morphology and mechanism of formation
of porous anodic films on aluminium

By J.P.O'Svrrivaxt axp G.C. Woobp

Corrosion Science Division, Department of Chemical Engineering,
Unaversity of Manchester Institute of Science and Technology, P.0O. Box 88,
Sackville Street, Manchester M 60 1D
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ALO, AP} OZ/OH-§

Choi J. PhD Thesis, Max Planck Institute (Halle, Germany), 2004.
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7T a e t e . mo_
Swt. %o HPQ2 My p ¢

Crystallized

S Ot O fr] : skeleton ™——___
Al,O3, x,H,0

l dzj hdzed?2 tC MdH
Al,O,, 0.24AIPO,, x,H,0 Amorphous/

internal part

F. Le Coz, L. Arurault, L. Datas // Mater. Character. 61 ( 2010) 283. 12 ,



M



<

PacmeopeHue Al

v

YoaneHue

6apbepHoO20 cros
v

Yeenu4yeHue
duamempa nop

HaHeceHue
Au KOHmMmakma

v

AnekmpoocaxodeHue
Memarnnoe

ac "H'®o t hoom?™

<

Cr, Co, Ni, Fe,,Ni,, Cu, Ni/Cu,
Zn, Rh, Pd, Ag, Cd, CdS,
Pt, Pt-Ru, Pb, B,

Yige: g dnismdsidHs jiczsndziseaduin §-ds dz
brozy

G dsiteds wedzts 22 ypSutsidal d ¢ Iz
dudzg g s e Odspryguin d -
sdn.@dprug dzd W 14

H
dz
ffy vl

\

\
| TN



ac "H'®o t hoom?™
< < <
7 . . . . .
4 IV
5- I I |
dnekmpoocaxdeHue g 41 1 g
mMemannoe < M_f e
E o0 2 4 6 8 10 12 14 16 18 20
AR EEE R :
" —
- |
TP
14 4
— 11 '’ haN
D ki T ; I 5 T 4 I . T = T T
0 1000 2000 3000 4000 5000 6000 7000
t/s
B @ acd i dnes 1) O de QLo Issyeterduuriznyulsy 38ngudzgHlssd ¢ &z L
Septsie y dsafag v bpe ds jraxdgismcp dzdmadz@ saspaVolsipy o i

S. Valizadeh, J.M. George, P. Leisner, L. Hultman // Electrochimic&/A2@01) 865 |
A. Ghahremaninezhada, A. DolatHICS Transactions 28 (2010) 13 |
D.A. Bograchev, V.M. Volgin, A.D. Davyddsiéttrochimica Act@6 (2013) 1 335 |
S. Blanco, R. Vargas, J. Mostany, C. Borras, B.R. Scharifker // J. Electrochemical Society, 161 (2014) :



ac "H'®o t hoom?™
o ~  Ye cC ot e ¢

- * * < < *

/01l te.df A, D, = 50 dzdsD,,, = 104 dzds
¢ dzi o lsiets € e d s, @:deizd,& NONjSDY, 0,1 M NiCl,, 0,6 M H,BO,

b 35 C T
Deposition potential E, vs (Ag/AgCI): L 80+
304 ---- 0.8V Il -
o "09 V "_;1/'-
25{ ——-1.0V o 60-
“" ------ _1 .1 V ’4” ./ i
§ 20- 12V o JE S, 50-
< - 7 £
’ = 404
E s E
o 5 30-
10+ o
20-
] 10-
0 T TaTe T 04 J— 9 -

08 10 12 14 16 18  -20
E, vs (Ag/AGCI) / V

0.1

E,, 8./0zdet j4d510.020m ) t(its@mdaints ds - e dats@fs tseozdz jv dzdo v o5 O Is| i
Q i e 5o 13/ ey /o 15 ez @0z ozey © dsidzth Ay =i ls@rizs i Oy 1 j| 8

K.S. Napolskii, 1.V. Roslyakov, A.A. Eliseev, D.I. Petukhov, A.V. LukBs@ihes. P. Liu, G.A. Tsirlina // 1 6
Electrochimica Acta 56 (2011) 2378



R t h o

< ——

0,01M Na,PtCl, 0,02M HCI
E,(Pt) = 0,1 I tsris-dAg/AgCl

Bi51 6o 5 derm t5vifa A8 6 o ORizif dats o548 ez o7)187a nifl (5 0z 2 OFs. /
iz @ dlzts fry/lsrite/[z2:C teHzdedz@ i ouE2 u dudzebozia J

dzdf
HdO




C &y
e 0 ept t
* *
y 7~ T\ Vam
(H t h oo a nm e ®
— < *
Guzgnolsitets dzg IsSCHYQHH 0§ /5 H,$O,
'0,5 T I T 1 ' 1 ' I ' I ' I ' I i I
-110_ - 9-0 @& ]
_e- 9
1 k
_5)_1,5_ /&‘:‘ox:t: : &2 )
= ; o " :
-2,0- o . " -
~~ E Q/ | E
o -2,5- ; s = .
] 'S u ]
Ie - == - NepBbli UUKN E -310_ 0* " Q’ S aZ/ fl'] d3 ]
12_' .'II' BTOPOW LKA -— - o4 [ e 14
] X (@) -315_ | | u 1,6 T
o O = 40] €= - 5.8 ]
5 ) | . 12,1
< | 454 o o 187 ]
z2 f® - - - [Cherstiouk O.V., 2008] -
= 1 '5,0 T T T T T T T T T T T T T T T T
-4- 0,40 0,45 0,50 055 0,60 0,65 0,70 0,75 0,80
-8- A E, tS IS dZ i J q
00 02 04 06 08 10 12 14
E, otH. OB3
K.SNapolskij P.JBarczukS.YuVassilieyA.G Veresoy G.ATsirlinaand P.JKulesza// 1 8
Electrochimicacta 52 (2007) 7910.



"7 e o eRht
(’H’\ t h o o mmet *teh

< — s *
Oz rSolsie s § 4eidf s, @R M RagRhCl + 0,5 M NaCl
b dsrisej gpls @y WEH,SO, 5 f

g/Ccm?

03 00 03 06 09 1.2
E vs. (Ag/AgCl) / V
A.P.Leontiey O.ABryley K.SNapolskil/ ElectrochimicaActa 155(2015) 466.




Ty

"’”eoeRht

t h o ommet “t eh 0™

OzgnSols e s @& M H,S0, + x M NaNO,

0 (@) o
-20 -
-40 < Nitrate concentration:
| —=—0 M (Rh/AAO) -10 1
-60 4 —*—0.005 M (Rh/AAO) o~
| —v—0.005 M (AAO_Au) =
801 120 O
100 ; -
_100_ . :g: _20 E:rit%c;o:ncentrahon.
] . "~ —e—0.05 M
-120 - 40 . . —+—0.005 M
| 200 * o . —— (0.005 M (wires on GC)
-140 1 | 2 4, Cb‘ 28 10 -30 - —v—0.001 M
045 000 015  0.30 02 01 00 01 02 0.3
E vs. Ag/(AgCl) /' V E vs. (Ag/AQCI) / V
Monted yeOvedziem dgs bdRdpByw tf/deiddy ®te Soigsapsdidds Y o |
M lertedh y@anp§ e CaRdirsmizdidsed)c o Gz ds B ¢ 5w reh Agsdy [sahze tfrisiH

20




.7 e e & e 0 e t

T * < * *

Ni_ ALLO, (Dy; = 50 dzcLy, = 18 3945 Co_Al,O, (Dg, = 50 dzoBLCQ yik
Ni (€viz pa = 3,5224(2) j Co(c J 9 &=25109(4); , c = 4,
10{ . < a1 10{
. | =,
05{ ! I o5y 1
= 00 L3 = 00
-0,5- 1, = 715 05 + 1, = 7710
' . 1. = 70 ¢ o 1, = 810
-1,0 . cla—-ﬁ—/— , ——u” | | | | i -1 ’O - '—I'—I=l=|:=:=';.'. ' ' _
-600 -400 -200 0 200 400 600 -1000 -500 0 500 1000
H, d3u H,  du

[ Ocdzd sdzr | f)odsdEEsSotOy sMP@ &Y tsj H j dv & Is
1) sl Oo sd5 dzO dats dzd Is j 2
2) W stedOC bstetsd dzOdesfistelz § sk te

3) CtodMis OSSO dUj ME 52 Stodj dsOydy 2 66

Tefopn TN o ®, & 7o TUEM /b S msm@s edst e 97t m o ¢ 4(2009) 69, 21

i




