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Abstract

In this paper, two alloys of Al-0.5Mg (0.5% Mg) and Al-0.5Mg-0.2In (0.5% Mg 0.2% In) were added
with Zn of different contents. Through a variety of analysis methods, the impact of Zn and In ele-
ment on alloy structure, corrosion property, discharge performance, and electrochemical perfor-
mance of alloy anode, has been explored, and the optimal alloy composition has also been ob-
tained by analysis. In plays an important role in this experiment; after In adding, the activation
capacity of aluminum alloy anode and the electrochemical performance were enhanced signifi-
cantly, while the open circuit potential and the discharge voltage were rapidly stabilized; alumi-
num alloy defects were reduced, and surface oxide film became loose and incomplete; hydrogen
evolution corrosion weakened significantly and corrosion rate lowered. Zn can refine alloy grain,
so as to make aluminum alloy organization dense, reduce the alloy defects and inhibit hydrogen
evolution corrosion, but at the same time it would reduce aluminum alloy activity, and the open
circuit potential and discharge voltage would positively shift as the increasing content of Zn. With
the In content of 0.2% and Zn content of 0.2%, Al-0.5Mg-0.2In-0.2Zn alloy has the best overall
performance; its Open Circuit Potential (OCP) is -1.716 V (vs. Hg/HgO0); the corrosion rate is 0.064
mg-cm-2-min-1; and 10-mA constant discharge cell voltage can reach to 1.527 V.
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¥EAI-0.5Mg (0.5%Mg). Al-0.5Mg-0.2In (0.5%Mg 0.2%In) B &E&HHFEINAFRSENInCE, Bl
PRIV, SRR AZn. InTEXSEEMREEHEA. Botkee. BORMERE. BRI,
FHAMBERRKESRS . nENTEALRKNRAER—FIEFEERNITR, MANE, S58HK
TEEE T HAEVERE R ER S, FTE AL, M BEERERE; BAS0ERS, REENETEBE
WHASE: hEammRss, RBmERE B, RuREFE. Inli8akaa&ih, f5es
HABB/HE, BOEERE, MHEEEMEaREM: E2RRESESENE, BEInS B M, 7
BEAr. BEHREEER. YInSEN0.2%, ZnSEN0.2%M, Al-0.5Mg-0.2In-0.2Zn& & HE BRIFH
Li4fE, FLOCP (Open Circuit Potential)’§-1.716 V (vs. Hg/HgO0), J&Mi#E# 40.064 mg-cm-2-min-1,
10 mA{E JEJH S 44 Bt FE R FTIA 1,527 Ve
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SPEREMRZIE, WRIN—E B Zn Gef G BRI PH AR BRI 5 I BRI KT &1 & 4 BHAR IR FH 22 . 2004
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Al Al-Ga-In-Sn-Zn-Mg-Mn & B Fl 7 4R 6 &, 2 Ja G Id A B PR AR A S LM BOib , R X Le 4
PR & 47 80°C + 4 mol/L NaOH + 2.8 mol/L NaAlO, HLffir, £ - 45/ B ith ) L7 25 A 800 mA-cm 2
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HAiin Mg TR EINA ST AR i f), 155 T-1.84 V (vs.SCE), {HININ Mn £ {H454 4 H JE Tl
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(RO e s Mg U E 3 P 3t R v ot B A A o RS b ) S0 P 3 KB . 2013 4R, AR RESE[12]H1 4%
H 7 HAAEE A RS AI-0.5Mg-0.1In-0.1Sn-0.1Si FL UGBS & 4, KL% & £ 1E 4 mol/L ff) NaOH
FELARVL T BT B LT L B s R 23 Sl 31 7 —1.80 V (vs. Hg/HgO)#1 0.105 mg-em “min*. 2015 4E, f&
THAE[I3]HR T8 - KM R R ) LA 25 ok 3 SRR BH AR AR A i B 8, I I SEBGAIE B T e 1 1E
e, JFH AR e R T A R A B A SRR AR - A, R AT ORI S 1 R 1 4 R
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By, TESRBRIE F ARV R A S FRARORT B b SRR TS B RIE A . 4R A S BE R A A H:
1.0%Ga, 1.0%In 0.5%Mg #11.0%Sn, B, HEREAM, Hooslds, i Hiza 0% 0E ik $)-1.845
V. Bk B IR B A B 11.22 mAJem 2, T EUE R ELAE, S 1.077 x 107° mL/(mm?min). {HZ, 5
Sn, Ga, Infistbi s, EAMAFIFR - i, Eafmia - SR ali A, MEH
RERAMS . HT Zn 5 In ML, BAEMEEEESERBIER S ARG T), N 17k BIEERe b1
G & AR 1 RIS PR Ll AL 22 P RE ) B e ARSEBR AR Zn RAREB S In 177 R B4R & 4 1R Rk
Ao [FNF, Ga Al Sn fEHIBH R ZES] T — MEWAEH, 7P RA, %S5 T B X A
JCE . HLA BT S0 R FH IR R A B naR 1 s

[ 52 AR, N T Z RGN, e 99.95% 440 (Fh EAR) PE MR & & ERE, k. B
BE BERL(_EIEE HOR AR AR BR A R 25 43 318 99.99%. 99.99%, 99.99%. —NEf& 20 mm, 75 80
mm FEA SRR I R R AR L . AR AR R R 22 150 g 7 4G . ARTE R 1 A b BB kAT LR, 36 PR
R AP B AR PE R T I Ve %, IE SR BB TR RS TERUERAK S . GeniRED
HABHRRE G ke, RASEEOERETHAEN). KA PSRRI 3T 15 H

1) WMt HARE RS I N A st b, AT IR (TEZ AL R AR SRR L), U 8105 =4 e m 4
Thak, AE154R%5EME 5~6 min A7 A 3IE k.

Table 1. The composition design of the experiment

* 1 BREHIM IR

AR S Mg (%) In (%) Zn (%) Al (%)
1 0.5 0 0.2 R
2 0.5 0 0.5 RE
3 0.5 0 1 RE
4 0.5 0.2 0 RE
5 0.5 0.2 0.1 HE
6 0.5 0.2 0.2 R
7 05 0.2 0.5 SR
8 05 0.2 1 R
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Figure 1. Open-circle voltage of 1#-3#
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Figure 3. Constant-current discharge of 1#-3#
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Table 2. Thecorrosion parameters of alloy specimens of 1#-8#

=2 -SHE A SR HE MBS

P b 1# 2# 3t 44 5# 6# T# 8#

J& i 26 (mm/a) 97.6296 160.6589 152.4153 65.8482 59.4050 27.9648 30.5933  35.1262

AR 2 ERE. 2 In S84 0.2%, Zn F &M 0.2%I, Al-0.5Mg-0.2In-0.2Zn &4 B A RUFIN4E
PERE, JEREEZ Y 0.064 mg-em >min %, 10 mA TE U H LR AT IA 1.527 V.

SEV#Ek (References)

[1]  sEms%, FRET, BLE, 2% ZRA-FSS MM LD] ik, 1992, 22(4): 152-154.

[2]  sEms%, FSF, BLRME %1 FRETSSHEMmPITAN]. BIEEAR, 1993, 33(1): 11-17.

[81 J5utt, AR, TR Bk i), BIEH AR, 2003, 27(3): 274-277.

[4] A%, k&M BbHSW e S SMRIERMET D] #A 48, 2004, 28(6): 1010-1014.

[5] 3K, REH. BHENTH Al-Ga-Sn-Mg [ FHARAT AT FL[I]. JE1h5 4, 2005, 26(4): 143-146.

[6] Fk&#, FAE, XK, & Al-Ga-Mg A &HRSHMMERTT ] EJE 5B 2%k, 2005, 25(6): 336-339.
[7] S, #Lw e E SR SRR [D]: (L2000 5], Kb HEI K, 2006: 23-51.

[8] WL, MRIBUE. BrBYAS & & FHARTE NaOH BRIt i R AT A0]. BHsEitis (450D |, 2006, 168(3): 15-18.
[9] FHIEPG, Z=M, yTHtAK, 25 Al-Ga-In-Bi-Pb & 4:7F NaOH ¥ i Bk 2447 3], Haith, 2008, 38(2): 70-72.
[10] EJ9k, EHY, S, % &805m4 RL f b 2 M B AR AL 2R S []. b R K 22 R (AR R

2£hR), 2010, 41(2): 495-500.


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

s &%

[11] skal, EHYI, B, & GEIu R RN ERE R[], b RS2 iR (H AR RHER), 2012, 43(1):

81-86.
[12] ARdgde, OB, GHRR, % BMEREX Al-In-Mg-Sn BIHE & 4 Btk 22 M R RS IR, JE 5B, 2013, 34(9):
786-789.

[13] REWPHL. 48-Z5S HLIL I ERLAF S [D]: (L2408 <], Kb g K&, 2014: 19-42,
[14] Fuk, BBk, i, & AaS b B AR kR[], b TR, 2016, 35(5): 1396-1403.
[15] /My, AR, TR et sRarpamszm[d]. iR, 2003, 27(3): 274-277.

Hans iXlth

BT E R EZ 0 RS
1 BT E RS (QQ. &, WEA B )
2. CHIEIUEC A&
3. 24 /NI DAY IRB I BT SE )
4. KU RILE R S
5. B FATIRE
6. KM
7. EMEE SR ENE

PeREiE ST http://www.hanspub.org/Submission.aspx

HATIMEAE: meng@hanspub.org



http://www.hanspub.org/Submission.aspx
mailto:meng@hanspub.org

	Modification of Aluminum-Air Battery Alloy Anodes by Doping Methods 
	Abstract
	Keywords
	铝–空气电池用阳极铝合金的掺杂改性
	摘  要
	关键词
	1. 前言
	2. 实验
	2.1. 实验设计
	2.2. 实验数据分析

	3. 结论
	参考文献 (References)

