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Structure and electrochemical performance of
Mg-doping nickel hydroxide

WANG Xin, FU Xian-zhu, LIANG Ying, LIAO Dai-wei
( Institute of Physical Chemistry, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen Fujian 361005, China)

Abstract: The different amount of Mg- doping Ni (OH), samples were prepared by a coprecipitation method. The
crystal structures were characterized by XRD, FTIR and TG methods. The electrochemical performances were also
investigated by cyclic voltammetry method. The results show that even the Mg- doping content reaches 30%, the
sample still is B- phase, which is different from Mn- doping or Al- doping samples in which the samples are changed
to a- phase from - phase when the doping amount reaches some levels. The distortion of crystal lattices are hap-
pened. The size of crystalline grains diminishes and then increases, and the electrochemical performances also are
better and then worse when the Mg- doping amounts increases. The suitable Mg- doping amount is about 5%. In this
case, the number of OH" increases, the crystal lattice distortion is engendered, and the interlayer distance c is
stretched, which are favorable to enhancement of the proton transfer between electrode materials. Therefore, the re-
versibility of electrode reaction is improved, the charge efficiency is increased and the utilization of active materials
is promoted, which results in improvement of electrochemical performance.

Key words: Mg; doping; Ni(OH),; phase structure; electrochemical performance

Ni(OH), Cd-Ni, Zn-Ni,
Fe-Ni, MH-Ni , a-Ni(OH), @ 1) ,
B-Ni(OH),H B-Ni(OH), (2 :
: B-Ni(OH), (3) ,
p- . i 4) )
: , i 5) :
v-NiOOH , Li Co , Zn Cd
Ni(OH), Al C Cu Ca
Ni(OH), )
2007-02- 26 Y 2
Doy (3 [ 4)
Biography: WANG Xin(1981—), male, candidate for master. ) (L
: ) » Mg : :

2007.9 Vol.31 No.9 732


https://core.ac.uk/display/323929181?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B

A
: , Mg A A \ Mg 0%
LiFePO, ,  B-Ni(OH), Mg(OH), A Mg 1%
Bl Mg Ni(OH), S
Ni(OH), L e et v o
1 3 ﬁ A Mg8%
Mg l5%
1.1 et WW
Mg 20%
, 200 mL 1 mol/L NiSO,
0% 1% 3% 5% 8% 15% 20% 30% m’“
MgSO,, 300mL 2 mol/L NaOH " e T 80 100
, pH .8h 20/(° )
’ BaCl, 1 Mg &% Ni(OH), # &8 XRD #HE
S0~ 120 10 h Fig.1 XRD patterns of Mg—doping Ni(OH). samples
4 1 1 ’
1 , Mg c ,
1.2
. . Mg 5% ,c , c B-
XRD Philips Panalytical X' pert Ni(OH), , c
( Cu ,40KkV,30mA) , 0.008° ,
5s, 10°  85° FTIR ’ o '
NICOLET FTIR-740SX Mg . c B-NiOOH (c=
TG NETZSCH STA 449C 0.485 0 nm) ,
1.3 B-Ni(OH), ,
100 pm,  4cm, , ( 001) ( 101)
3 h, 25 wm Mg i i
2 mol/L
) 17
: . 6 # 1 Mg % Ni(OH), #&H) XRD 817
mol/L  KOH 10 h Tab.1 XRD parameters of Mg—doping Ni(OH). samples
1.4 Mg ffiti% | amm | omm | 0DFWHM | (101)FWHM
’ 0 03126 | 04655 1.019 2 1.0650
, , 1 03125 | 04664 1.021 4 1.066 2
5 0.3122 | 0.4667 1.0770 1.075 7
HgO/Hg ' 6 mol/ L KOH g 03126 | 04664 | 09708 0.9573
:0 800 mV, 20 03123 | 04665 1.043 6 09175
5 mVs XVA- 1 30 0.3124 | 0.4663 1.076 1 0.943 1
2 2.2 ( FTIR)
2.1 XRD 2 Mg ,
1 , Mg 3630 cm* O- H , 525
cm ! O—H , 3440 cm !
( JCPDS14-0117 ), , H,0 ,1630 cm*
( 111) ( 200) ( 201) , H,0 , 1380 1120cm*?
MgO  Mg(OH), , Mg?* Ni SO2
Mg , 30%, , Mg ( 0%, 8%,
a-Ni(OH), , Mg , 20%), O- H ( 3637
Mn Al B- o- 3648 3671cm Y, Mg (A=12)
sl Mg? , OH- , Nii A=1.8), Mg* ( r=0.066 0 nm)
OH- . ) Ni?* , Ni?* (r = 0.068 0 nm), Nzt Mg*
Mg B-Ni(OH), ,M—0 , , ]
0] O—H

733 2007.9 Vol.31 No.9



3500 3000 2500 1000 500
W H/em ™!
B2 3 Mg Ni(OH), H&HM FTIR EE
Fig.2 FTIR patterns of Mg-substituted Ni(OH). samples
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