Journal of Electrochemistry

Volume 8 | Issue 1

2002-02-28

An Investigation of Inhibition Mechanism of Cerium for Aluminum
Alloy 2024-T3

Min hua SHAO
Yan FU
Rong gang HU

Chang-jian LIN

Recommended Citation

Min hua SHAQ, Yan FU, Rong gang HU, Chang-jian LIN. An Investigation of Inhibition Mechanism of
Cerium for Aluminum Alloy 2024-T3[J]. Journal of Electrochemistry, 2002, 8(1): 15-21.

DOI: 10.61558/2993-074X.1444

Available at: https://jelectrochem.xmu.edu.cn/journal/vol8/iss1/2

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol8
https://jelectrochem.xmu.edu.cn/journal/vol8/iss1
https://jelectrochem.xmu.edu.cn/journal/vol8/iss1/2

* : Td :0592-2189354 E mail :glin @xmu. edu. cn

(59871043)

Vol.8 No.1
2002 2 H. ECTROCHEMISTRY Feb. 2002
:1006- 3471 (2002) 01-0015-07
( 361005)
Ce Al , .
(SMRE) , CeCl3 2024- T3 Al
(SEM)  X- (EDS
Ce Ce Al
, O, ,
;Al ;
TGl172.4 A
6 Cr( ) Al . Cr
() , 1982 cr( )
(EPA) , . Hinton
Arnott , Lad* ,ce®t , v NdT ) Al
, 3 Ce cr( ) (141
50 10000x10° % CeCls 3 Ce NaCl Al
Ce NaCl 41 Hinton'™™  Isaacs (5] ,
Ce Al Al,O3 Ce Al;0s
(451 ce Al Al
H Ce 1
1 3 Ce .
CE [4 10].
(SMRE) , (SEM) X (EDS Ce
1
2024- T3 Al ( /(%) :4.5Cu, 2.0 Mg, 0.5
:2001-05-23



2002

Fe,0.8 Mn,0.8 9). 8 mm, 3 mm ,
300" ,600*  800* , 1P m Al,Os (
0.05u m) . ,
NaCl CBC|3'7H20, s NaCl CeC|3
7HO0 3 0.01 mol/ L 1.242 g/L. CeCl3 3d ,
263A 5210 (FRA)
1mV/s. 0.1 Hz 100 kHz.
(sCE). Philips XL 30
(SEM)  Phoenix 60S X- (EDY
(1], 2mmx2 mm. 10 min ,
20
2
0.0 { o'
_ aoPB
' a
~ 041 £ 29995
2 L1 o
2 g B,
£ 08, Eg a go
o
g 102 8 0B
S -1.2 4 =10 ﬁgooooou
. fao
-1.6 +— T o 10— T . ' w ' r
e 10°® 10 107 10° 107 10° 10" 102 107 T 10* 10°
' iA & em” Frequency/Hz
1 Al 2024 T3 0.01 mol/L Nad 2 Al 2024 T3 0.01 mol/L Nad
CeCl;3 (a) s CeCl3 Bode CeCl;3 (a) s CeCl3
(b) 3d (b) 3d
Fg.1 Polarization curves of Al 2024 T3 in 0. 01 FHg.2 EIS Bodeplots’ of Al 2024 T3in 0.01 mol/
mol/L Nad , the sample untreated (a) and L Nad , the sample untreated (a) and treated
treated (b) with Ced;for 3d (b) with Ced; for 3d
2.1
1 Al 2024-T3 0.01 mol/L Nad , CeCl3
3d ) Ecorr 150 mV , 2
’ Ecorr Ep ( Ep - E(I)TI’) ’ Ep - Eoorr lAl
( ) , Al NaCl
(41, 1 CeCl; ,



1 Al 17 -
1 2 Al
Ce
( 2 , ,  CeCl3
Ce
2.2
3 CeCls Al 2024 0.01 mol/L Nad
(oh Al ,
( 33, : 1.2mV.
. 2h 2.9mv( 3b).
2.5h 24m/{ 30).
( 12 h ).
. SMRE
Al /
.Liao  Wei Al ,
Al (121,

) ‘
i

y
I[ﬁ“l |i|w i

©

3 Al 2024T3 0.01mol/L Nad
Fg.3 SMREimagngof Al 2024 T3 in 0.01 mol/L Nad at openrciruit potentid after inr-
memrsnonfor 0 h (&) , 2 h (b) and 2.5 h (c)

4 CeCl3 CeCl3
4a 3a , . 1.8 mV.
.2h 0.8mV. 8h
, Ce
a-
Ce3+
SMRE : CeC; Ce
,a- , ( 4a).

(8 h) ,Ce



. 18 - 2002

() (b) {£)

4 Al 2024 T3 1.242g/L Ceds
Fg.4 SMREimaging of Al 2024 T3 in 1. 242 ¢/ L CeC3 at openrcircuit potential ater

immerdonfor D h @) , 2 h (b) and £ i1 (c)

Cels 3d  2024Al 0.01 mol/L Nad , SMRE
. .12.5 h
( 5),
Ce Al . , Ce
( ) pH
Ce :
[13] , Ce
3
2.3 SEM
6a b Al CeCl3
0.01 mol/L Nad 2h SEM
5 Cedl; Al
2024- T3 0.01
Cedls - 6b mol/L Nadl
Al2024 2 10U m . 12.5 h
EDS , Ce Al . EDS
,Ce 4 CeO» , Fig. 5 SMRE imaging of
CeO, Al,0O3 4 1. treated Al 2024 in
0. 01 mol/L Nad
7, ater immergon for

12.5h

pH ,@3‘!-



6 Al 2024 T3 0.01 mol/L NaCi 2h SEM Cedl3
(), CeQs (b) 3h
Fig.6 SEM :uicrography of /Al 2024 T3 dter 2 hin 0. 01 mol/L Nad ;the sanple urr
ireated (a) ,treated (b) with CeQsfor 3 d

7 Ce SEM (8 EDS (b)
Fig.7 SEM micrography of some Ce oxides particles around a Cu rich intermetalic com-
pound (a) and their corregponding EDS ectrum (b)

/ . pH Ce
, Ce \ , \
Al 2024 Ce LAl CeCls ,
. ( (D) )
0, +2H,0 +4e - 40H" (1)
2H* +2e - H, (2)
pH , Ce ,Ce3* (3

24 © 1994-2008 Chi cademic Journal Electronic Publishing House. All rights reserved. http://www.cnki.ne



. 20 - 2002

Ce®* +3H,0 - Ce(OH)3+3H" (3)
,Ce(OH) 3 , Ce,03,Ce(OH)4  CeOy
, .Ce :
, . Al 2024
3
1) (SMRE) CeCl3 Al ce’t
a- / .
2) Al 2024 . pH No
Cu Ce . 0, (
) , , Al

An Investigation of Inhibition Mechanism
of Cerium for Aluminum Alloy 2024- T3

SHAO Min-hua, FU Yan, HU Ronggang, L IN Changjian”
( State Key Lab. Phy. Chem. Solid Surf., Dept. Chem., Dept. Mat. Sci. and Eng. ,
Xiamen Univ. , Xiamen 361005, China)

Abstract : Cerium compounds are promising inhibitorsfor auminum aloy. However , the inhi-
bition mechanism is not very clear. Scanning microreference electrode( SM RE) technique was used
to probe the potential imaging of Al 2024-T3 in NaCl and CeCl; slution. The results of SMRE
showed that in NaCl solution a severe localized corrogon occurred on the surface of Al 2024 eci-
men at once and maintained for along time. The corroson activity of Al aloy in CeCl; decreased
with immerson time and disgppeared finaly. Additionaly , the competition of inhibition and ag-
gresson between ce®* and O~ on Al aloy wasin gtu monitored in CeCl; by SMRE. The corro-
gon of Al 2024 treated with CeCl; did not occur until it wasimmersed in 0. 01 mol/L Nad for
12.5 h. Polarization curves and EIS a9 showed the redstance of the treated Al aloy to localized
corroson gpparently raised. Scanning eectron microscopy (SEM) imaging showed that the Ce
converson films covered on the aloy surface were non-uniform , and most Ce concentration located
on the Cu-rich particles which acted as cathodic stes generally. The Ce converson filmsinhibited
the localized corroson of Al 2024 by blocking the transmisson of O, and elctron to the second
phase particles.

Key words: Aluminum aloy , Cerium conversion coating , Scanning microreference electrode,
Inhibitor
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