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F1 EXTHRERKTER
Table 1 Factors and levels of orthogonal test
Factors
A B C D E
Content of

Current density/mA~cm'2 Content of MgClz/g-L'1 Content of C6H5Na307-H20/g~L'] Temperature/C

NaH,PO,-H,0/g-L"

1 50 90 30 30 30

2 75 120 60 45 50

3 100 150 90 60 70

4 125 180 120 75 90

%2 EXRBARRRES
Table 2 Results and extreme deviation analysis of the orthogonal experiment
Factors Results
Number  Cyrrent density/  Content of Content of Temperature/ Content of Special capacity/  Deposited
mA-cm’ MgCly/g' L CgHsNas0;-H,0/g L™ C NaH,PO,-H,0/g-L"! mAh-g’ weight/g
1 50 90 30 30 30 170 0.1375
2 50 120 60 45 50 140 0.0826
3 50 150 90 60 70 36 0.0467
4 50 180 120 75 90 46 0.0700
5 75 90 60 60 90 105 0.1543
6 75 120 30 75 70 43 0.3073
7 75 150 120 30 50 128 0.0601
8 75 180 90 45 30 258 0.0471
9 100 90 90 75 50 46 0.1438
10 100 120 120 60 30 96 0.0729
11 100 150 30 45 90 182 0.1896
12 100 180 60 30 70 327 0.0237
13 125 90 120 45 70 300 0.0303
14 125 120 90 30 90 167 0.0173
15 125 150 60 75 30 18 0.2707
16 125 180 30 60 50 65 0.3056
Extreme deviation analysis on the special capacity

T1 392 621 460 792 542

T2 534 446 590 880 379

T3 651 364 507 302 706

T4 550 696 570 153 500
R 259 332 130 727 327

Extreme deviation analysis on the deposited weight

T1 0.3368 0.4659 0.9400 0.2386 0.5282

T2 0.5688 0.4801 0.5313 0.3496 0.5921

T3 0.4300 0.5671 0.2549 0.5795 0.4080

T4 0.6239 0.4464 0.2333 0.7918 0.4312
R 0.2871 0.1207 0.7067 0.5532 0.1841




o5 410

PG BI04 480 EE 2R 1 b 250 mAh/g, DTRL LA £
0.096 g. 1M MNEK2H AT LA H, S5 1220 R 56 1341525011
TR L A B 2 A 132781300 mAh/g, (B HTTRE >
AN A70.0237F10.0303 go XK i AL G A 400
BRI, LS00 mA/gil 4, I mmE KE £,
HORCB LA BT N . UTRSaR B, i
SUNOREES
4.9:1,

5 DRI 25 52 M URR B B IR T R = A R Al % > 1l
>HL >R IR & > S = . Bk Bl
J7 % AuB;C DB, BV LR 35 4 125 mA/em?, S04k
BRI N 150 g/L, FrEETREN & &4 30 g/L, WEN 75
T, WU EEN 50 g/L. WTEFEETIRE
036 g, (HE VUL EEARNR 6.5 mAh/g. LTI
HaRRAMN, 2MRE4E8H Niv Mg T Eis
30.2:1. XUEZE LR B, AR MR R A 7 = R
AR T Ni BB, A3 & S uif i, (3 I0K
Ha, Ll 2 2 K PR

Bl 1R 2 20 2 AR S 5 1 A4k 7 S B TR
Hl A SRR th R A A R g . T, W
DU Mg-Ni & H B AW B KRBT &, IR
L RS B fe KA . HBEE IR B3 n, TR A
TR . N, Goo 2 NFIWFSIA Ny, X2 d TR FF
P P AE £ 4 3R T T 1 Mg(OH), 44k )2 1 2 i)

ATHLSY 530, &4 PN Mgl st 7 bk 2

1.5
> 13
(9]
g
= 12¢
>

1.1 1

1.0} 1

0 100 200 300 400 500 600 700
Capacity/mAh-g'l

Bl 1 TR Mg-Ni & 42 10 78 i th 2k
Fig.1 Charge-discharge curve of the electrodeposited Mg-Ni
alloy

B3 A EPTAA 4 XRD Bt . 35 ek
[8,9173 F) Mg-Ni &4 XRD Kl i L& vl %0, 45.1°0
I H B AT SR U R AE Mg, Ni A, ) IR 2 AT S 0 g 5
Yo AIUTRR 2 a] fig T B AR A I Mg-Ni & 42 S 4h,
DR BB AR B AR

BT T, FLORA & 46 O R B B R
AR PE R 22 . i, T IXFESESG : JerE buss

RIS IS SEURVEIF ST YT Me-Ni i &l & &l T2 « 711«
2401
T
é 200}
2 160}
g
80| T~
1 2 3 4 5
Cycles, N

Bl 2 HPIA Mg-Ni & 4 005 5 25 o il 2%
Fig.2 Capacity vs. cycles curve of the electrodeposited Mg-Ni
alloy

AR A FEDIR 2 h, BADIREMRACKI & T
I3 B EYTRR 104 20 F1 60 min, 4R J5BEAT 76 0 E E
R, GPRWE 4 Fror, K45, BEARBEERTTRE
MOXEIN, &4 A R WAL, (PSR 2 T
s, IE S SRR — 28R Ni gl T eI
EFRVERE, X T7 A FEE— BT

® Mg Ni
= Ni

" =

10 20 30 40 50 60 70 80
20/(°)

Intensity/a.u

B3 EUIB Mg-Ni &4 XRD i
Fig.3 XRD pattern of the electrodeposited Mg-Ni alloy

100
90 +

. —=— 60 min
—e—20 min
—+— 10 min
.\N\
A\x

=4

0 5 10 15 20
Cycles, N

Capacity/mAh- g'l
D W B O N 9
SO OO O O OO

—
(e

Bl 4 KIHVIH Ni 5 Mg-Ni & & 10165 25 5 i 2k
Fig.4 Capacity vs. cycles curves of the electrodeposited Mg-Ni

alloy after being coated nickel on its surface



* 712

G E AR

%38 4%

3 &£ it

1) BT Mg-Ni i &l & S0, 52 m 4 S8
bl 2% s 1 DR 38 /NI Ry = T R > S B 5 > T IR
W RSB ESTER S R B LRRTER
A;B4C,D,E;, HIVHLF S 100 mA/em?, SALEES B4
180 g/L, FrIEMREN & 60 g/L, JLJ¥ 45 C, KWK
MR 70 g/L. MG SR A sk F] 250
mAh/g.

2) HPTA Mg-Ni &aH B0 B i -r &,
TR TR Bk B e KA . BE A PR B8
JHCHL 2 T B . XRD 43 BT W) 2% B B 43 380 1
A1 Mg Ni+Ni &4,

3) 7F Mg-Ni i & A& R MY —)2 Ni 7 8 T3¢
e SLAR P RE .

SE MK
[1] Zhang Zhaohui(Kk#HF), Tang Rui(J# %), Liu Yongning(#l
JKT?). Rare Metal Materials and Engineering(%if 4 /& ¥ Kl

References

5 T A, 2004, 33(7): 684

[2] Xi Shengqi(J# 4 I5), Li Pengliang(Z= M%), Zhou Jingen(J& 4}
&) et al. Rare Metal Materials and Engineering(Fif5 4 J@&
B R[], 2006, 35(2): 303

[3] Takeya K, Tsugita Y, Okajima Y. J Alloys Compd[J], 1993,
192: 167

[4]1 Li Z Q, Yusuda K et al. J Alloys Compd[J], 1993, 193: 26

[5] Zhang Xiaoyan(iKkE3#), Liu Weihong(Xll B 4I), Shan Xiu-
ping(P.75%%). Plating & Finishing(W.4% 5 %5 1)[1], 2006, 28:
1

[6] Liu Weihong(Xl L £T), Liao Longbiao(B JE#r). J Fudan
University(Z B2 40)[J], 2004, 43: 511

[7] Xu Hongdi(fX£L.1%), Zou Qun(4B #¥). Analysis Technics of
Electroplating Solutions( * 8% ¥ (1] 5> H7 7 A)[M]. Beijing:
Chemical Industry Press, 2003: 94

[8] Goo N H, Woo J H, Lee K S. J Alloys Compd[J], 1999, 288:
286

[9] Kim J S, Lee C R, Choi J W et al. J Power Sources[J], 2002,
104: 201

Study on the Preparation Technology of Electrodeposited Mg-Ni Hydrogen
Absorbing Alloy by Using Orthogonal Tests

Li Xiaofeng, Li Jiayong, Dong Huichao, Xia Tongchi
(Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: The preparation technology of electrodeposited Mg-Ni hydrogen absorbing alloy was studied by using orthogonal tests in this
paper. The results show that according to the purpose of higher special discharge capacity, the descending order of the influencing factors
is temperature, content of MgCl,, content of NaH,PO,, current density and content of C¢HsNa3;O;. The discharge capacity of the alloy
reaches 250 mAh/g under the depositing conditions of current density 100 mA/cm® temperature 45 ‘C, content of MgCl, 180 g/L,
NaH,PO»,-H,0 70 g/L, C¢HsNa3;07-H,0 60 g/L, NiCl, 30 g/L, H;BO; 30 g/L and pH 3 ~ 4. It has obvious charge-discharge platforms and
its capacity reaches the maximum in the first charge-discharge cycle but falls fast with the increase of cycles. The result of XRD shows
that the alloy is composed of amorphous Mg,Ni + Ni phases.
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