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1.1 M91.85Mm0.15Ni

Mg1. ssM Mg, 15N , Mg ,Mm ,Ni , P6
( FRITSCH ) , , 3001/ min 2h ,
30 MPa 2.5cm , . ,
0.5 MPa , , , ,
0.5 MPa, , 540 560 4h, Mg,Mm Ni ,
Mg1.esMmo. 1sNi
1.2 XRD ,SEM ,XPS
Rigaku D/ max-2500  X- ( ) ,Cukx
, , 50 kV x 200 mA , 50 kV , 200 mA , &/ min,
5 80°. XRD [2].
X-650 ( ) , 20 kV.
(XPS PHI-5300 ESCA (
PHI ), 10" *torr.
EDAX , EDAX Falcon-60 , 20
kV.
1.3
, HgO/ Hg , , 5 mol -
L 'KOH , 1287 1250 ( S-
lartron ), , 25
). -1.2 -0.2V(vs. HgO/ Hg) , 0.2mV/s,
-1.2V 3 min, : : 10k 10
mHz 5mV, 1.2V 5 min, zv IEW®!
1.4
Cu?* +2HCHO +40H — Cu+H, 1 +2H,0 + 2HCOO" (1)
1250 mL 100 mL ( 1), 200 400 1
g, 350 r/ min, 15 min. , ,
, (4] . 5 4 , , L16(4%)
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1 MgiesMmg 1sNi (L1s(4%)
Tab.1 Factorsand leves

Sample 1 o1 .
T/ pH CuSO,- 5H,0/ g-L =1 K4[ Fe(CN)g]- 3HOf mg: L HCHO/ ml-L "t
number
1 35 11.5 5 10 10
2 40 12 10 15 15
3 45 12.5 15 20 20
4 50 13 20 25 25
T/ pH CuS0,-5H,0/ g- L™t Ky[Fe(CN)g]-3HO/ mg-L" Y HCHO/ ml-L !
40 13 20 25 20
, Mg1.sMmg. 15Ni
:0 % ,20 % ,40 % ,60 % ,80 %(V/ V).
2
2.1
2CUW?" +2HCHO +50H — CwO + HCOO ™~ +4H,0 (2)
Cu,O+H,0—— Cul +CUu* +20H" (3)
(2 Cu0 (3
12 - [}
Cu?* +20H — Cu(OH), | (4)
Cu2+
EDTA . EDTA
) 1 35 1 1
EDTA ) (1) , EDTA

EDTA
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2.2
1 2 1
Teel 5] .1
I uncoated
1 0.2 2 0% ”
, 11.7 mA- 3 20%
, w04 qa
cm™ = S60%
@ -0l 680
il I
; ¢ o4l
> . ————————— .
' 9 0
, 40% |,
( ) 1 ! —I-z.-_am_u.um N R asil
- IE-7 1E-6 1E-5 VE4 [E-3 001 &1 1
A » em™
0.4V , “A = cm
' 1 M@1.8s MM, 15 Ni
-0.4V
) ) Fg. 1 Polarization curves of the Mg .ss Mg 15 Ni dloys
-0.4 modified by dectroless Cu coating in various
\Y , , CH3OH(x %) - H,O slutions
2 Mg esMmg. 15Ni Tdd (25 )
Tab.2 Tdd fitting dataof the Mg ssMmg 1s5Ni dloys modified by eectroless Cu coating in various
CH30OH( x %) - H,O slutions (25 )
CH3;OH %
0% 20 % 40 % 60 % 80 %
(CH3OH- H,0)
b/ mvV 107 150 154 163 189
i/ MA-cm™ 2 9.6 6.7 5.6 9.6 10.1
bhe 278MV,ior =11.7mA-cm 2
2 M@ esMmg_15Ni ,
XPS . , 20% 40% ,
932.5 eV , , 934 eV
Cu0O Cu . , 3 ,
) 2, 60% 80% ,
XPS Cu CuO , CuO



- 200 - 2003

0% 932.98 20% 932.83 4% 932.53
1 w W
T T S
Wi
973 960 950 940 930 920 970 900 950 940 930 925 970 %60 930 940 43I0 920
Binding Energy/eV Binding EnergeV Binding Encray/cV
. 935.06
0% 80%
93298
3 s
976 960 950 940 930 920 9'.70 960 950 940 930 920
Binding Energy/eV Binding Energy/eV
2 M91,35Mmo,15Ni XPS

Fg.2 XPS patterns of the Mg .ss Mmg 15 Ni dloys modified by eectioless Cu coating in various
CHz;OH( x %)- H,O solutions

3 (a) 40 % (b) Mg 18Mng 15Ni SEM
Fig.3 SEM imagesof the Mg ssMmg 15Ni aloys uncoated Cu(a) and coated by eectroless Cu(b) in
40 % CH;OH: H,O lution

© 1994-2008 na Ac cJou Electronic Publishing House. All rights ved. http:// .cnki.n



2 :CH;OH H,O Mg1.8sM Mg, 15Ni - 201 -

3 Mgi.esMmg 1gNi 100

| 'unpolmizm:d
40 %CH30H- H,O g
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4 40 % CH3zOH
(5mol-L " %) Mg1.ssMmo, 15 Ni
Fg.4 Hement digtribution on the surface of the
' Mai.ss Mmg 15 Ni aloys coated by dectro-
1 less Cu in 40 %CH;OH( x %)- H,O
2.3
1 2 XPS ,
60 % , )
09,20 %,40 % 0 i 2 3 4 § 6 7 & 9 1o
5 Z' o« om?
25 ' 5 Mg
1.85~
3 5 ) » R2 )
Mmg. 15Ni
R ' = lots of the Mgy asMmo 1sNi all
ig.5 Nyquigt plotsof the i dlo
40 % g yq p Oh.85MMp. 15 y
dectrodes coated by dectroless Cu in vari-
’ ous CHsOH ( x %6)- H,0 wlutions
(-0.5V , -0.9vVv)
3 (25 )
Tab.3 Hectrochemica parametersof the Mg: ssMmg 1sNi aloys electrodes(25 )
CH;0OH %
0% 20 % 40 %
(CHsOH- H,0)
Ro/Q - e 2.87 2.71 3.04
Ra/Q - cm? 18.84 13.77 22.25

R: ,Rs 1.20.-cm® 1.9 -cn?
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M01.ssM Mg 15Ni -
, 40 %

Corrogon Behavior of Mgi.ssMmo.15sNi Hydrogen Storage
Alloy Modified by Hectroless Cuin CHsOH- H,O Solutions

YANG Huabin * ,ZHAN G Ha-chang, SUN Hua, WAN G Xiao-dan, ZHOU Zuo-xiang
( College of Chemistry Institute of New Energy Material Chemistry,
Nankai University, Tianjin 300071, China)

Abstract : The corroson behavior of the Mg; gs Mmg 15Ni (Mm: Ce-rich mischmetal) dloy
modified by eectroless Cu coating in different CHsOH- H,O solutions has been investigated by po-
tentiodynamic polarization and electrochemical impedance gpectroscopy. These results showed that
the corroson behavior was improved ater electroless Cu. The potentiodynamic polarization and
electrochemical impedance gectroscopy results showed that the aloy dectrode had more promis
ing anti-corroson behavior efter coated in a 40 %CH3;OH- H,O slution. The vaues of corroson
current density and eectrode reaction res sance were 5.6 mA-cm’ 2(11.7 mA-cm” *for uncoated
aloy electrode) and 22.25Q - cm?(1.99Q - cm?for the uncoated aloy eectrode) , reectively.

Key words: Mg based hydrogen storage aloy , Ce rich mischmeta , Corrosn on red stance be-
havior , Hectroless Cu coating
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