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Tab. 1 Composition and property of aluminium alloys

Al-495Zn-1%Mg-In-Ga-Ca & &MHAR(WLI%) T P

- I :
In Ga Ca (mV, SCE) (%)
1 0.015 0.008 0.008 —1035 58.1
2 0.015 0.012 : 0.025 ~ —1060 58.4
3 0.015 0.018 0.045 —1000 59.9
4 0.020 0.012 0.045 —1050 89.5
5 0.020 0.008 0.025 —1095 82.6
6 "0.020 0.018 0.008 —1050 88.8
7 0.025 0.008 0.045 —1040 89.6
8 0.025 0.012 0.008 —1075 75.0
9 0.025 0.018 0.025 —1095 88.5
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Fig. 3 Effect of calcium content on the property
of Al-49%Zn-19,Mg-0.022%In-0.0129%Ga alloy

0.022%In-0.049%Ca alloy
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Fig. 4 Transmission electron micrograph of

structure detected from aluminium alloy

I, &gz AL IERS, BRBCEFE; Ca HE% 0.04—0.08% I, BKBERER; E—PHs
I Ca B& R, BURHE TR, T B3 W B =i % o

3. e &L N

135 B E 6 N Al-4%Zn-1%Mg-0.022%1n-0.012% Ga-0.04 % Ca IO HT 25 B LA 4,
BEPAERTHRRTRBYINE MHRpHE (ERHLFELE). X-HEHHE
BT R ONTRMA, BoMERRDEY Fe, Si, Zn K Ca, {HRERI Ga, Xt
In, Ca ZHEESPFEE _MEN,M Ga M54 UEBNERE L.

4. sBBEAR HYiETL

SEBRTEH KR A SEBR AL {29 —0.73V(SCE), REERP RGNy, A BAA ST
# Zn, Sn, In, Ga, Hg %ERiEM. HMELLEERBEE LB, 2B H
&R, R, H AR RS AR AL

In FERTHOEME, 7 155°C B4 0.01%, H2, Ma4th In Bl



2 3 KEXE: BRXESEMEMRONE 153

i, In 4258 —ABRAT.
IA In BFHYLIERE,TE 3% NaCl IEHEPFIA S5 X 107mol/L In** J5,58

(99.7 % )R R A5 SAMINA 107 mol/L Zn®, X HLBABALAFEF N FRMA
" 1 Zo*t ¥, BAABEHE(E 5. BA-REMEERN, BEEBIBRT, B
REFHEE L. BEEAREMBENE, REREABILEFEEE 6)o

iH,(mA/cm?)
|

<

T
5
> B
s
s
-3

-
W [ -

g 10 i 12
t (min’) : : : .
Bls SIABEFREEANER B 6 $5(99.7%)# 3% NaCl + 5 x 10™>mol/L
Fig. 5 Effect of introduced cations In>+ pepirh fE B BARAL 1k B R R MR R

Fig. 6 Corrosion of aluminium (99.7%)
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Fig. 7 Effect of indium content on the ne- Fig. 8 Effect of purity and introduced cations

gative difference effect of Al-4%Zn-1%Mg- on the negative difference effect of aluminium
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STUDY ON HIGH EFFICIENCY ALUMINIUM
ALLOY SACRIFICIAL ANODE

Zhang Xinyi, Wang Yuanxi = and Huo Shizhong
(College of Chemical Industry, Dalian University of Tecknology, Dalian 116011)

ABSTRACT

One type of aluminium alloy sacrificial anode with high current efficiency of 95.6% and
potential of —1.09V (SCE) in seawater was developed by alloying aluminium with zinc, mag-
nesium, indium, gallium and calcium. The com positions were arranged by orthogonal design.

The result of electron miscoprobe and X-ray analysis indicated that gallium distributed
homogeneously, but indium and calcium precipitated out as secondary phase.

The effects of In, Ga and Ca on the electrochemical properties of aluminium alloys were
studied. The experimential results of introducing cations into 3% NaCl solution showed that
the activation of aluminium anode were mainly due to redeposit of In®* or Ga®* ions on the
anode surface.

The effects of alloying elements on the negative difference effect of anode were studied
with the method of hydrogen collection. The decrease in negative difference effect was caused
by the alloying elements in solid solution or in secondary phase.

Key words . Aluminium alloy, Sacrificial anode, High efficiency.



