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Effect of Lanthanum Content on the Comprehensive
Electrochemical Performance of Aluminium Alloy Sac-
rificial Anode in the Marine

PURIED G & S N ¢ S S A T P S & - R S
LIU Xin',CHENG Kun',CHEN Qin',CHEN Qingkun',LI Chengdong',DUAN
Jizhou? ,ZHANG Jie?

(L FF BB R IR 2660425 2. P EBFEBCETERTILAN . IR L 266071)
(1. Qingdao University of Science and Technology.,Qingdao, Shandong, 266042, China;2. In-
stitute of Oceanology,Chinese Academy of Sciences,Qingdao,Shandong,266071,China)

WE LB HYH T Al-Zn-In-Si Z 067 FHAR G I0AS [7] &5 & B b 9 76 £ o0 R (La) B, L A fb 27 P fE 19 4 B
AR R MK PR T T d ARG B P Ak 22 P RB Y La WS, (75 3% Yol ad A5 4000 ¥ 2R 5% . 5k A XRD 4047 .
WA il 4R A8 3 BT CETS) RS A 30 in 3 00 45 07 15 B 58 & La 48 6 4 0 4% PR 9 JF B85 F 7 T 406 WL 7 i
TE A AR DL SR A SR AT R B L R AE ML . DS R La BN A SR T 48 & 4 5 PR AR IGO0 ] M 7R AR 2
L IFRfE 2 09 A8 Aot H = AR R (R RE B A5 5 E1S 3% 36 B & La 87 A 4 W0k BE AR IS 10 1 A 2 R AR B T o5 okt
B R R I AR Ak M 3R I A i fE La 5 58 G 46 005 42 BH AR 19 68 ol vl 67 78 0F , 1% Ak P A 72 25 5 1 f  D0 4ak
FEFRBIMA La J5 A G AR A B RECEAE TR, [FRLE 2R MM TR La ATH RSBG4S
G PE PR AR 2 1K T i F Ak S PR R L I La By 0. 290 AR & S WA FHAR F T R i e

KW R WA E O BE4E WK

RESES . TGL74,TQL50 MHEARIREG A XEHS1002-7378(2016)03-0168-06
Abstract:[Objective] Different content ratio of the rare earth La was added to analyze the
electrochemical mechanism of the Al-Zn-In-Si based sacrificial alloy anode to get the L.a con-
tent of sacrificial anode with the best electrochemical performance in the marine environ-
ment. [Methods]The open circuit potential, working potential,dissolving morphology,current
efficiency and polarization behavior of aluminium sacrificial anode containing L.a were tested
by using of XRD analysis. polarization curves test, EIS test and constant current test in a sim-
ulated marine environment. Additionally, the electrochemical mechanism of the anodes was
also discussed. [Results] The existence form of solute elements in the aluminium sacrificial
anodes was changed by adding La element that had different influence degree with different

contents; the induction period and development

period of pitting during the activation dissolution
Y B #3:2016-04-10

EER AN FRA978—) , &, Bl R, FENF WAL 4
Ja AR JE 5 B 5T, E-mail : 365770551 @qq. com, _ _
o PN 25 T B BE S T2 I H (20140501 3-4) e 1 curves showed that the corrosion potential of a-

process of aluminium sacrificial anode with La

were observed by EIS spectrums. Polarization

luminium sacrificial anode had become positive
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and the activity of decreases with excessive element La;the constant current test showed that

the current efficiency of aluminium sacrificial anode had been improved after adding La.

[ Conclusion)The electrochemical performance of aluminium sacrificial anode are improved ef-

fectively with proper addition of La element in seawater. The current efficiency of aluminium

sacrificial anodes reach the peak while cotaining 0. 2% La.

Key words: electrochemical performance,la content, Al alloy,sacrificial anode

0 35

LA 52 8 XCYAR & 4 6 4 PH AR BIK 2l i A7 5 L L
BRSO K AT R i TR A BT A
2555 A Ry A BH AR R O 47 8 3 B 45 10 0 o 15t
H . 22Kk B AR 3 BoR B e JF B B
A BRI R I i T R 1 G A BH R O i 56
IR LD — TR PR BT T A BH AR £
FELEFERW] AR BH AR AE DRI Hh B AT o 5 R Z
AP AR K 2507 LA, B N5
BUAE FF 1 OC T8 B 1 BR B2 N 19 M0 RHIE 1 5 17 4 1) it
58, BT et R R0 B N AT S 148 & &
FEPE A A B B R ., [T ARSRERIN T
TR R 58 T A4 A B 1) £ 4 1 i N AE SR B AT E
AT —E 1 TAE L1992 4F NACE #4517 R W], 36
58 v i e T AN 52 e G A B AR X A4 R A DR B 1 RE
Fischer 451 I\ S 6 44 BH B 44 4 114 2 il H ple 1 3t 56
SR BB, Espelid 209 % Al-Zn-In 4% 1
WA TR 3K, B 45 S 2 BH A2 4 A BH A B
78 JE] 0T ) B DR AP RN A BT R A L AE AT A B AR
F, O i T R I ] B A0 PR R Y R A R T
ANEFEAL, WA RER A FE R M 3.5 MPa &
T R UL S 0 A Y L B R A R R TR L T — )2
FEXT S50 09 )8 1l = ) 7 2 5 35O AR R A T L
L RE T B M A TR PR 5 R 48 G 4 WA BH A 1 i
W In TR &I, GRS A Al-Zn-In 4% FH
WA R Vg PR AR T R T T VS A A AT S ol 1 %
WP Zn JTE B B0, R R 0 Ak PH R AE R T B
BE N BB R AN B B, BRI oY R
BIARIR 25 10 T In ST R 5 43040 T 48 FL 44, X B A 1)
FE I A5 R IR FE VR L T St T & AR & AR I Y )R
PR A PR TS C R 5 R AR 4R W 45 AP
B4 JE A AE 5 W, 5 e PH AR A 35 Ak s A ot BH R 1% S
PR Dl R . CAR T ST DN s JAnfof 41 e 4 4k
FHA. 78 TR 25 A T 1A 95 e 3% P 8 WA Y i i F 9 o
MZ—, Al-Zn-In-Si & 4 AW E H w8 H &
12 BB A K TR 5 AR A W BH AR L AR 4 B (La)
TG E I BE S M R 1Y /N R RS 3 BB, ol

il 1

AR B B R b R A O PH AR 05 Al P R L 4R
FL UL R0 o DT P4 £ 4V P A B R st L
FR R B 5§88 9] R X5 L VS AN [R] 5 o L oY R T
F La, Al XRD fi7 51 4301 W Ak il 26 . 228 3k B 40 F
FEL L AR 5 43 F La %F Al-Zn-In-Si 2 4744 FH
e AL b 27 PE BB 9 A R AR - 3R AR AT A A% P A AL 4k
SEPERERY La VRN,

1 #HE57FE

1.1 ##

F25 0 4 T AR 326 P ) R RE A 99. 99 %6
fRIBREE L 99. 99 %0 Y BEEE L 99. 99 %0 Ik 48 &2 . 45 ik v )
B4 (Al-24. 0% SO FIER 5l (8] & 42 (A1-10% La)
&L FRBCH L2 1,

T A s e B A A IR A BR S H] Y PS-6403D
U Y5 BT A 7 B9 PF9SOSE Al il 1 i it | ifg
KR AR A B 5T A A A 7= 1) ZX25a 7 L B
R E B (C41-A. V), S2B B NaCl 45
23500 25 Ry 43 A Sl 5 T KON T I 8 T 1 e Ak
Ab BRI K
®1 EASHEHERLERS

Table 1 Chemical composition of Al sacrificial anode

p-R=2 JGZ 1t Element content(WT %)
No. Zn In Si La Al
xH 5.81 0.028 0.12 — allowance
1= 5.81 0.028 0.12 0.1 allowance
= 5.81 0.028 0.12 0.2 allowance
3= 5.81 0.028 0.12 0.3 allowance
1.2 A&

R 1 R AR R A & i BH ) (Al-Zn-In-
Si P BH B 5 I K 8 85 06 A BH B KRR i T AR
16 X 48 mm’ [ A #E , — 34T @3 mm M AR L. &
Je B 4 AN IREEBH R HEAT XRD 3%, 3% FH = B #e fAk
F (B DAE 3% NaCl i W b #E47 H Ak 27 % Ak it 40
FELINRTE 3 ho12 ho24 h.48 h,72 h 2L HiBH T
7R GB/T 17848 — 1999 3 47 46 vy, Wi i
S
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1, Auxiliary cathode; 2, Experimental container; 3, Ad-
justable resistance; 4, DC Ammeter; 5, Electric meter;
6,Power supply; 7, Digital multimeter; 8, Reference elec-

trode; 9, Anode sample
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Fig. 1 The circuit diagram of testing apparatus

2 EHRE5HMH

2.1 HHHH

& 2 AL, S AR La JE R & &R R, 2
SRR A A b AL JC R AT I U 0 R RE L BE A Y
AL M RE R AN . 2 0d SR ER A AT X L
SR RT AL b SRR AR A Y Al e Zng sos s
AL XTI AT EF IR (111) (200D, (220), (311) & T
Xof IO B AT SRF I 3 Al 15 Zmo, 505 R I Y AT SR 068 2Ry (2000
(220) f T8 XF W A7 5 0, B La & & 09 15 i, 0
FR B B S WIS R, R La BN A& &0 E
SRR, WA oAl FIRIR T A S TR IRE R
B U TR T R A ETE A Zn UL PIE
A AEE AP .

24

i
W
F=
(111)
(200)
L (220)
LGy

Intensity(a.u.)

x# h

10 2I0 3IO 4I0 5IO 6.0 ; 7IO 80
2-0(°)
B2 SR G A m BE AR R A 5 1
Fig. 2 Diffraction patterns of Al sacrificial anode samples
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Fig.3 EIS of Al sacrificial anodes immersed in seawater
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Fig.5 Polarization curves of Al sacrificial anodes
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Table 2 Electrochemical performance parameters of Al sacrificial anodes

o . Ty R 9 o H i
45 TF %L AL (V) Average workin Theoretical Actual Current Consumption
No. OCP. VotegntiZVI(V) g capacity capacity efficiency rate
P (A« h/Kg (A - h/Kg) % (Kg/(A +a))
x#-1 —1.095 —0.96 2 529.90 89.0 3.46
XE-2 —1.056 —0.98 5 853. 05 2 691.38 94.0 3.25
x#-3 —1.078 —0.97 ' 2 720.32 93.0 3.22
> verage —1.0 —0. 44. .0 3.3
HIH A 1.076 97 2 644.49 92 1
1#-1 —1.094 —0.97 2 633.16 92.0 3.32
1#-2 —1.086 —0.94 2 850. 46 2 606. 56 91.0 3.36
1#-3 —1.071 —0.95 ' 2 716. 31 95.0 3.22
H#I1{H Average —1.083 —0.95 2 651. 20 93.0 3. 30
2#-1 —1.094 —0.99 2 632.97 97.0 3.33
28-2 —1.109 —0.97 2 847. 86 2 575.73 94.0 3. 40
24-3 —1.123 —0.96 ' 2 604. 04 96.0 3.36
H#I{H Average —1.105 —0.97 2 568.75 96.0 3.41
3#-1 —1.056 —0.93 2 660.90 94.0 3.29
38-2 —1.062 —0.98 9 845. 27 2 635.31 93.0 3.32
3#-3 —1.074 —0.98 2 686.99 94.0 3.26
1l Average —1.064 —0.91 2 877.40 94.0 3.04
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Fig. 6 Corrosion appearance of Al-Zn-In-Si sacrificial
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