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Rate Performance Analysis of Ni,_ Mn,(OH), as Cathode
Material for Zinc-Nickel Single Flow Battery
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Abstract: Manganese-doped Ni;_Mn,(OH), (x=0.1, 0.2, 0.3, 0.4) was prepared by buffer solution method. X-ray
diffraction (XRD) measurements showed that the samples were mainly composed of 8 phase when x=0.1 and 0.2.
Scanning electron microscopy (SEM) measurements and nitrogen adsorption-desorption showed that the Mn doped
samples were finer and more porous than commercial B-Ni(OH), samples without Mn. The constant current
charge-discharge tests show that the material of NiggMno(OH), exhibited a high specific discharge capacity of 288.8
mAh-g” at 800 mA-g” when the specific discharge capacity of commercial B-Ni(OH), was 198.7 mAh-g™. In
addition, the electrodes have excellent cycle performance. When the Mn content x is 0.2, the material maintained
a specific discharge capacity of 276 mAh-g™ after circulating 580 cycles at 800 mA -g™ with an attenuation rate
of 4.1%, the attenuation rates of the others were 46.1% (commercial 3-Ni(OH),), 13.0% (x=0.1), 22.6% (x=0.3)
and 34.1% (x=0.4). This indicated that Mn doped Ni(OH), can improve the cycling stability of nickel electrodes at

high current density, and greatly reduce the cost of nickel electrodes.
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Fig.1  XRD patterns of commercial 8-Ni(OH), and
Ni,_Mn(OH), (x=0.1, 0.2, 0.3, 0.4)
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Fig.2 SEM images of commercial 8-Ni(OH), and Ni,_ Mn,(OH),
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Fig.3  (A) Optical photograph of nickel-plated perforated steel strip and (B) SEM image of zinc deposits

obtained on nickel-plated perforated steel strip at 4 mA-cm™ for 10 min



%8

Wk ) A PR SRR L Tt 1E B NI, Mn,(OH), 75 5 1 i 43 A7 1407

%1 7 A B-Ni(OH), 1 Ni,_Mn,(OH), ¥tk RER AL &S 5

Table 1 Specific surface area and pore structure parameters ofcommercial 8-Ni(OH), and Ni,_,Mn,(OH),

Sper / (m?+g™) D/ nm Vil (em?-g™)
Ni(OH), 7 7.65 0.013 3
Mng;Nigo(OH), 54 12.5 0.167
MngoNigg(OH)» 68 113 0.193
Mng:Nig(OH)» 38 15.5 0.149
MigNigg(OH)» 3 17.9 0.145
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Fig.6  Cyclic performanceof NigsMng,(OH), cathode

materialat current density of 800 mA g™
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mA - g™ B A EEBEAR T 47 mV, BEAh, SR T Z6 08
REFFE 150,200,300 mA - g™ LU BE T AR
A R T B 500 T 800 mA - gt LI % B )
JECH AR T P T R 48 | s B T A i <4 2
G0 3 2 I R AL 2 B AR R AR AR AR e i K BT K

3 &

FHZEMEREAERT —FRIIAF Mo 4
B9 Ni(OH), FE i, FERGEMBIGE T Mn 524 &84}
Ni(OH), FAHZE A A AL #PEREn 2 |, EZAF AT
45ie

(1) Mn B 2450 x=0.1 F1 0.2 BIFE 5L 46 B A
Mn 2% 8 =0.3 Fl x=0.4 MRS H AT P AE

(2) T HH H - 30 A ) 3R H 3 v AL 3k 3% B
7% Mn F£ i LERT T B-Ni(OH), UKL 4 /N2 AL B
AR Z ALK H R AR,

(3) FEA A L ZS B A Mn 458 2% & (19 35
e KIG B WFEAR . >4 x=0.2, 7F 800 mA -g™' B HL
b 45 & 288.8 mAh-g!, [A] 55 45 14 0 ik 19 7 8-
Ni(OH), i FL b A FUH 198.7 mAh-g™',

(4) 24 Mn B2 8 x=0.2 B}, 88 HE 8K
UL TR PR R FNIE AR R, M T F U R
800 mA-g™ B, FESEERF] 580 R JiE A HCHL LL 7S
547 276 mAh- g, AR 4.1%,

25 LR ) Mn B 2% 1 x=0.2 B A9 FE S AU E A
AR AL PERE , HAE Ni(OH), f ks o B & 2 Ul
1> 20% , KM FE R T8 B ) AR
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