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# B T1988F 5 AEXREAFAERRRPOREILTERAEARSERN Zoin,
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0.01%,LI M Ti 4 0% Al ZEAF#HERN SRS 2N REH.
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Tab. 1 The content level of alloying elements
SBAFE Zn In Bi Ti
—KE(L,) 2.5 0.02 0.01 0
ZAKEL) 3.5 0.025 0.05 0.01
=KFE(L) 4.5 0.03 0.1 0.05

12 FBI/ERAREREENNE  SRESIRE GB4948-85, FIFEH R & Al
5o TETRBEROTRIAIRRRL, B 200m? (UERRME A L RTER, KR E L W&, FRYR

* PEBEREATEN-125, BAK,BHETI939F 12 A-HRR.
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Tab. 2 Orthogonal testing table on content of alloy elements

P Zn In Bi ! Ti Al
1 L, L, L, L, %
2 L, L, L, L, 2
3 L, L, L, L, 2
4 L, L, L, L, 2
5 L, L, L, L, 2
6 L, L, L, L, &
7 L, L, L, L, ~
8 L, L, L L &
9 L, L, L, L, %

EIRE B BRFEN 1mA /cm® KB 240h; A+ FHE BIEEHIRARE K, TRIHR
FRAUERZBA —Ro SEEENEMHRAK, WEBRARMA DT830 BMFXT
Fi#. BWAEKEN HDV7 RERMM, RAERREL M, A co REIHIRLRED
AR LB R, TREREITERENLREARURBRKE,
LA RE TRETIHHE:

S 7 HCu B EWFREBHNREE(A-h)
SEFRES, Z A+h =
LR AR (A-h/g) AR (o) 1)
Bk e TR TR
FM (D) = LHRE AR (Ah/g) X 100 )
RFEHRE(%) m i AR (Ab/g) (2)
HeNEBEESE E=((4+x+By+Cez++----- ) (3)
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i 2R -
1.3 BRI R R R IR ARE  TRERIE, BN
T HORE o =M R M L, FE B IR S (IR Do RB A 1%H,PO, + 4%Cr0, (kR
1ES) T 80CTE%E, UERRMEENER =Y, BERERENETBETYS.
BT ETFHE, B SR SN S 0 KRR, TSR, RE RS
4 43 IR % 3 4%, 8D 2 43, RS % 1 4
2 BR5iti
BRI AL M B B, IR AR P R I B R R E R AR A, BT 3,
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B FEIAR B A b BERO AR 2 —o0 AR D HLE SR A WA IR KO BR B T /F o fr 4 B 25
—1.05——1L12VZ[fl, K 3IANUES: BTASTENERRR, FLRiy 9 FIER
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Tab. 3 Properties of Al anode samples

B 1 2 3 4 5 6 7 8 9
BipHEE(A-bh/g) 2.93 2.92 2.92 2.90 2.90 2.90 2.88 2.88 2.88
TEREARE(A-R/g) 2.69 2.02 1.87 2.05 2.18 2.71 2.24 2.68 2.69
B =(%) 91.90 | 69.10 | 64.10 | 70.50 | 75.00{ 93.50 | 78.10{ 93.50 ( 93.40
B Rr(V,SCE) ~1.05| —0.93| —0.93! —0.93 | —0.98 | —1.10 | —0.93 | —1.09 | —1.09
BN EER Ll RE mE mE RE wnH RE R wE
845 2 1 1 1 1 4 1 3 4
FREEMIRE w5 B8 | B85 | A8 | X858 | B8 | KBS | B4 n5

TrERAEZ R, Hlme Zn f9—KF(2.5%)F 3 FrPAML% 1,2,3 S, BT TIEHEAL
B4y B1%: —1.05,—0.93 f1—0.93V, BIZFNNY —2.91, HibfRkE, REHE
K 3 MNKEROEHES, RREMERNMIZE, |RERMERA, ZMTESENOEL,
MFARATERALRM R ; RZMEmt/N, W& 4 RELIE D, Bi MHEBRTIEEA
EWREK. BN IHREMAEN 3 NKEEENLHE, AIBH: Zon WRSE
BA=ZKFERE(4.5%,0.03%); Bi, Ti H—KEEE(0.01%, 0%), NESTENE
FEEMERY: Zn, 4.5%;10,0.03%;Bi,0.01%;Ti,0%,
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Tab. 4 Effect of alloy elements on closed circuit potential

X g Zan In Bi Ti
1(—KESBEARER M) 2.91 2.91 3.24 3.12
HN(ZKFEEBARER 2T 3.01 3 2.95 2.96
HI(SAFS B RRLER 2T 3.11 3.12 2.84 2.95
I/3 0.97 0.97 1.08 1.04
I1/3 1.0 1.0 0.98 0.99
HI/3 1.04 1.04 0.95 0.98
B’z 0.07 0.07 0.13 0.06

22 HETRRKASESHHEMHRAREENER  FHEARNIEELER Ak &
BEWAERRBL R, SREFBERELRLIERET, HREFHTMHEE, X
BRARREXRPELHAEERB P Cu BEH IR, TEFES RO Xo ME
3ADIEN: 9 MR EREER T8, 7 2.88—2.93Ah/g 2, HEKEER
H 0.05A-h/g, fIEfIMEIREABAMERK, : 6 SHMKN 2.71Ah/g, il 3 S5
BALA 1.87Ah /g ZEZAAAZE 0.84Ah/go  XAESUPT LB 3 S B HY & P BEAR 1 A8
Ao

ATEENREEMANRARALE, EiERALRRERE R, AR R
EBRA@ORETHE, R, Bk, WRARRGEERT, ZREZRERDY
ZRGEITE, ¥R S MERMERSE, £@dTRIIAK S, JUEH: TR
Bi PiRZEMERAK, R Bi (S ENFERAERAEEZWHAE, EEWXYMEE B SEHN
i, AR R R R B MR, B, TR Bi RESEN—KF (0.01%); TXK Ti
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Fn In ZEROIGIN; AR RIR AT NS, RRESBRNERA=ZKESR], L4
MR ESESBING: Zn,4.5%;1n,0.03%:8i,0.01%; Ti 0%, 5 2.1 HiTiRHyLs
R,

%5 SLTENEFHEHE®

Tab. 5 Effect of alloy elements on curent efficiencies

KB Zn In Bi Ti
{(—KESEIXBLER AR 225.10 240.43 278.81 260.26
N ZKEERRRER 2T 239.01 237.59 232.69 240.61
NIZKESBRBER 2R 265.05 250.97 217.22 228.12
/3 75.03 80.14 92.94 86.75
11/3 79.67 79.19 77.65 80.20
11/3 88.35 83.65 72.41 76.04
E 13.32 4.46 20.53 10.71

AFTAR, TTF In MEREREE, RAERROBM, ENR 5 POREERS,
RREERN, HHX—FROEREALBPIEAN h SREE - EMR/IOE
HEEHEN, Hit, REHROEHEREREEZMAKREBEERE T EMFI—
AR BT, ER BT ik, T DAL SR B S S B Y & M R AR o
23 SETRRESENHEREHRSOERERNOER RS ERRER |
RBEBDEBEF, MERERET EEVORIKN, MR- DR, XHH T
BEEA—BELTHEORES, Al BFERE BRI EREZEMLE, A, Aek 43
TR, B BOE BB E 2% R — M RRR R R R, MER I FILIEN: 9%
WELB LU, R E LR ERRKNER. 6,9 SHERRIF, ®E EJLPK
A ME K, HEXRA, HRRgEtE S, RERENR RS BIERE S0
2,3,4 SPAMK, XE KB TRE~Y, LPEAFBRNESERE, AR, B3
BRI, RE B R AR RS,
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Tab. 6 Effect of alloy elements on adhering corrosion products

K S| Zn In Bi Ti
1 (—KERRARER 2T 4 4 9 7
I(ZKFSERRRER SN 6 5 6 6
HNI(ZKEEERRERRAD 8 9 3 5
1/3 1.33 1.33 3 2.33
/3 2 1.67 2 2
11/3 2.67 3 1 1.67
wmxE 1.34 1.67 2 0.66

RAERLREROLCETE, ERLRE 9 FAREM- DR EROES, 23T
BIAZK 6, AILIEH, 0EK Bi (UEMEK; In f1 Zn RZo In f1 Zn MUREMEE R,
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EFFECTS OF ALLOY ELEMENTS ON PROPERTY OF
Al-BASIC SACRIFICIAL ANODE

Guo Gongyu, Zhang Jinglei, Hou Baorong, Sun Keliang, Wang Yunmin?®

(Institute of Oceanology, Academia Sinica, Qingdao 266071)
+t (Chemistry Department, Taian Normal College, Shandong Province, Taian 271000)

AssTRACT

Using the orthogonal method 9 types of Al-basic anodes with different amounts
of Zn, In, Bi and Ti were studied in laboratory (in 1988). Anodic closed circuit
potential, discharge capacities and current efficiencies were measured in seawater.
The test results showed that the closed circuit potentials of the 9 types of anodes
were different. The most negative potential was —1.10V (S. E. C.) and the most
positive was —0.93V. Their actual discharge capacities were obviously different.
Nos. 6, 8 and 9 anodes had higher current efficiencies of about 93.5%. No. 3 anode
had the lowest current efficiency of only 64.1%. Calculated results showed that
the optimum content of alloy elements is as follows: Zn, 4.5%; In, 0.03%,; Bi,
0.01%; Ti, 0%, Al balance.

Key words Alloy element Al-basic sacrificial anode



