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Corrosion and electrochemical behavior of binary aluminum
alloy in alkaline medium

MA Zheng — qing,ZENG Bo - wei, TENG Zhao - yang
(School of Materials Science and Engineering, Central South University , Changsha 410083, China)

Abstract; The corrosion rate of hydrogen evolution, open circuit potential, galvanostatic polarizations
electrode potential of Al — Me (Me: Mg, Zn, Bi, Sn, Pb, In, Ga) binary alloy in 25 °C 4 mol/L. NaOH
alkaline medium was studied respectively. The results showed that the hydrogen evolution rate of aluminium alloy
slight increment when the Zn, In elements is putted in the pure Al, when Bi, Ga elements is added to the pure
Al, the hydrogen evolution rate of aluminium alloy has no influence ,but the corrosion potential of aluminium
alloy shifte positively . In contrast, the hydrogen evolution rate of aluminium alloy reduce to some extent, the
corrosion potential shifte negatively when other elements ( Mg, Sn, Pb) is added to the pure Al . Besides, the
electrode potential of Al — Me binary alloy shift negatively slightly when Mg, Zn,Bi,In is putted in pure Al. the
electrode potential of Al — Me binary alloy shift positively substantially when Sn,Pb,Ga is added to pure Al.
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3-1 Al -1.0%7Zn 5-1 Al-0.05% Pb 6-5 Al-0.4% Bi 8§-5 Al -0.2% Ga
3-2 Al -2.0%7Zn 5-2 Al-0.1% Pb 7-1 Al-0.01% In

3-3 Al-3.0% Zn 5-3 Al-0.2% Pb 7-2 Al -0.03% In

1.3 RWH*E

Braafis HHKZIEE AL - Me — 50442 H
WARXFETE 4 mol/L NaOH 4 Jiz v 1) 567 T AR L S A7
B 171 P 308 A A 0 L, BB &0 R (mL - min”! -
em ™).

HELBR L (2 76 IM6ex 78 HiL Ak 24 25 45 I 3 A D
LK3280 A=y ARG IE Al - Me 054 1E 25
C 4 mol/L NaOH A Jit H (- il A it 2 48 v it £k
£ S T % L A

PR WEFEHAR A 8 G G FH AR, F AR AR
AR 1 oem® SHBY R P R, R IR B 4
em’, B H K : He/HgO (1mol/L NaOH) . 4} Ji :4
mol/L NaOH & ; /- IR E .25 C.

2 BER50Mh
2.1 HhEEXR

Al —-Me —J0&47E 25 C 4 mol/L NaOH 4} J5i
H BT SRR 1382 R, 3R 1 Al AR
Wra 24 0.25 mL - min~' + em 2, Al - Mg &4
MIBT A AT Al BT S S, H Rl Mg & &
BT R HCRE N, A 0. 8% Mg ) Al - Mg &4
TSk A 0.12 mL « min ™'« em ™, FEJEHF
Al - Mg &4 703l # v, A2 A 28 — A0 Al Mg,
N BEABAR" e el P P e s A, ok £ 4 3 1 P

P T FRLDa 2L, () Bsp A= BB 0 PR TS il e ) Mg
(OH), MEAE ALK, N T Al 547 B fil
PR, BERAIR T AL Fr JEg e %6 foff LT 4ol 1 BB 4 1.
LB RINA 4R Zn I, — 51, Zn HIES
NaOH J i " A= &<, [ B AE B A 3o 7K i R
Zn(OH), 5 NaOH Jz L, ¥ 1k B & % T K 1y
Na,ZnO, ,fifi Al [/ 3 s Tk, BIZE NaOH 57
L AEICE Zn K Al - Zn S E T EEE, Y
Zn FEART 2% BT SR ZRE Zn 5 i B i g
K, Zn Fiilid 2% HAT A #RMICR Zn &
AR LA K. fELi4R A 0. 02% Sn B, Al - Sn
B e E PR IGE AR, Sn 55 0. 1% ,0.2% [y Al
- Sn G HRA P B N T AR T A
B Sn FEKTF 0. 2% B, AT S0 R bk,
RN K TFAER b S 2. AEgi4s i A Pb B, Al
- Pb & HEM Ph & Mk, XY Pb &N
0.4% B}, Al - Pb & &t &l iR 2 /)y, 200 0. 14
mL - min~' - em 7?24 Pb &M 0.4% B, Al - Pb
BT E AN Pb S RS INEA R A, 42
0.15 mL * min~' + em 2. FER-FAE Al AR
Pb,Sn E BN ICER HJ&H T Pb,Sn HATR
AT LA, S FAR b S i A 7 21 B, M T 48
il 1 B G AE——r EUS, AT RRATR T S .
(R e — G, DA S A s,




90 IR ERFONE == [ S RN B )

2014 44529 %

OV F b S W36, RPEA AR AT S B i 22, S i A
FHRA PR, TEAEEE A Bi, Al -0.01% Bi &
ST EA#EZE K 0.26 mL - min~' - em 2, Al -
0.2%Bi 54 M EH®E%E K 0.30 mL + mn~" -
em ™, HMTEGE R KA Bi 5 5 34 0w 36 K. 7404
A In (& /NF 0.03% B, Al — In &4 FEm
A BT BT S AR S AR AR Y In IMA R R T
0. 03% I}, Al — In & & ZEHR A 5T P AT s R T
afifh, HBEMA In 5034 2, B S0 T E 2 10 A Wy
K. 4l AL Hpoin A 9 Bi 5% In B, Bi, In BBER A
S S AR A SN, (HIE: B AR P 9 45 AR 5 B AR
PER Bi, In A4 B GO0 i FE, Tt 9 T8 ok o 1 3, DA T 8
P AT S AR T AR fE2E R P Ga 1, 2 Ga
FE/NT0.02% 5, Al - Ga 5B Z0H R FE Ga
BRI LF- A BUE ; 2R T 0. 02% 1), Al - Ga
B4 BT U AR T GH G R s RS T B AR
Gtk Ga JuR 5 AL A BLHOUL G B R 1ok, BHAR Ry
BT, (B Ga ELAT R s BT Ao iz, BELAS:
TR, S F AR Al B N s, T A AR, AT
AR LTI U s R H A el —E S
—JT T, P IRRAR ARG, R TR 5 F, el T ek
AR U P T HE v M S v A 4 A
N, T35 T, T TERAR AL 5 NaOH [z 3z 1 [ i,
Ga 5 NaOH i, A1 i By Sk e s oK.
2.2 FFEREAL

Al - Me —JGA4:7E 25 °C 4 mol/L NaOH 4 Jfi
H T AL ANER 2 B s, Mg & 5B Al -
Mg & 4 T H A7 B2 AR, 24 Mg & 5/ T 0.8%
I, Al - Mg & & T L AL RE Mg & 3 1145,

4 Mg FHRAKT 0.8% i, Al - Mg 5 4 T i HL AV
B Mg &5 BRI RSB Al - Zn B HTF A
(2B Zn BRGNS A 8 (H RS R BE /D, Y
Sn FH/NT 0. 1% B, Al - Sn 4 IF i i 07 ] 2
8852 Sn &R KT 0. 1% i, JF % B A7 ST IE
¥. Pb & E/NT 0. 4% I, Al = Pb 546 1 JT B HLAL
Wt Pb (93 T 62 8%, {524 Pb 5 KT 0.4% )5,
Al - Pb B P HLALEE Ph 3 i A2 fL /1N, B
Ph il 0. 4% Jo 3 B AL B R A R 3 A AR
&N Y Bl &/ T 0. 1%, Al - Bi 54T
LR Bi S IUL-P B B, 2 B &
KRF0.1%f, Al - Bi & 47 # L ALFE Bi &5 44
NGRS In JIIAGE AL - In 5 6 9 IF 3 WL A2 1] 65
W3l , HEE In &EAHNM A, DEA Ga( <
0.02% ) XF Al - Ga & I i HL AL AN K, I i
HALEE Ga & 3 L AL, H Ga & H
0.02% Ji , Al - Ga 54T AL AL R 185

1.6} ~Al-Ga ~
N 0.67,
L4k T
. iz £ 04 ~ Al-Bijlsn
& < - . Al-7
g 0 2 02
E 08 B
Eé 0.6 05
= 1-In Q
< 04 ﬂAl—*Bi g AARE
028, AP Al-Mg
0 1 1 1 1 1 1 1 J
0 05 10 15 20 25 30 35 40
TR R %
HA1 Al-Me 444 25 C 4 mol/L NaOH 4~ Ji & ¢4 47

cem?)

Z.i2 & (mL + min™'

£2 Al-Me &4 425 C 4 mol/L NaOH 4~/ 84 FF % %, 45 (V)

. Preods/  Jrg . Mralss/ i . Mréetdse/ itk . Mraims/ PiN
W aLemin e | T Glemint e B | 2 (ebeminte e | 0 (alemine o fi
- cm™?) /V - em™?) /v - cm~?) /V - cm™2) /v
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