Journal of Electrochemistry

Volume 10 | Issue 2

2004-05-28

Exceptional Electrochemical Activities of Amorphous Fe-B and
Co-B Alloy Particles Used as High Capacity Anode Materials

Ya-dong WANG
Xin-ping Al

Han-xi YANG

Recommended Citation

Ya-dong WANG, Xin-ping Al, Han-xi YANG. Exceptional Electrochemical Activities of Amorphous Fe-B and
Co-B Alloy Particles Used as High Capacity Anode Materials[J]. Journal of Electrochemistry, 2004 , 10(2):
175-180.

DOI: 10.61558/2993-074X.1562

Available at: https://jelectrochem.xmu.edu.cn/journal/vol10/iss2/8

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol10
https://jelectrochem.xmu.edu.cn/journal/vol10/iss2
https://jelectrochem.xmu.edu.cn/journal/vol10/iss2/8

10 2 Vol.10 No.2
2004 5 BH.ECTROCHEMISTRY May 2004
:1006-3471(2004) 02-0175-06
) )
( 430072)
FeB CoB ,
) , , Fe
B CoB 100mA/ g ,CoB FeB
1100 mAh/g 1200 mAh/g,
(UAAP) ,
O 646 A
, ( )
[1]
, «( )
[1]
(21
(UAAP) , UAAP
, FeB CoB UAAP
1
1.1
FeB CoB ,
:2004-01-21
* ,Tel : (86-27) 87873526 , E mail :ece @whu. edu. cn
973 (2002CB211805)



- 176 - 2004
[3]. (1ICP,JY38S ) , X (Shi-
madzu lab) , JEM-100cx (TEM)

1.2
85 % (wt) (CoB FeB,) 8%(wt)
7 %(wt) (PTFE) ,
,30 % KOH Hg/ HgO
[4].
1.3
100 Qvy3ss )
X
2
2.1
1 CoB (FeB
). :
, X ,CoB FeB
2.2
2 CoB KOH
) 1 CoB
, CoB UAAP -0.82V
, CoB Fig.1 TEM micrograph of powder
3 FeB KOH , CoB
-0.92VvV, -0.73V  -0.65V 3
. , , cv )
:-0.92V , -0.73v -0.65V
. , FeB UAAP , .
4 CoBUAAP ,CoB
1 100 mAh/ g. ,
, CoB ;
,Co-B UAAP , Co(OH) , 1
: 2 :
5 FeB UAAP 3 , 3
FeB 3 , 1
24 1994-2008 cadem lectronic Publishing House. All rights reserved. http://www.cnki.net



2 : FeB CoB - 177 -

: 2 3 . 5,FeB
1200 mAN g, (300 mAh/g) ¥,
(959 mAh/ g) . , )
s
0.2} 04}
- - L
.. o
- 3 = ;
-0} 04
L
O 080 076 077 068 08505 08 07 06 05
Eiv EIV

2 Co-B 8% 7 30% KOH 7K ¥+ & 3F R 3 Fe-B HiiR7E 30% KOH K ¥ P HEFF R

AWML FH:0.05 mV/s AWML TEY:0.05 mV/s
Fig.2 A typical CV curve of the Co-B UAAP Fig.3 A typical CV curve of the Fe-B UAAP
electrode in a 309% KOH solution electrode in a 309% KOH solution
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Fig.4 Discharge curve of the Co-B electrode in a Fig.5 Discharge curve of the Fe-B electrode in a
30% KOH solution at constant current of 30% KOH solution at constant current of
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Fig.6 XRD patterns of the Co-B electrode; before  Fig. 7 XRD pattems of the Fe-B electrode: before
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Tab.1 A compari®n of the discharged cepacitiesof the Co-B and Fe-B dectrodes with predicted
capacities caculated from the amountsof B dement disolved in the discharged dectrolyte

Origina Content/ mg Discharge productsin eectrolyte
o9 Fe B Cea/ MAD @ Fe B Cad/ MAD
197.1 — 21.6 339.7 0.06 — 21.6 429.7
— 122.8 12.7 271.3 — 0.3 12.3 318.9

" Ca denote the theoretica cgpacity from the amount of B and Co (or Fe)
C4s denote the discharge cgpacity measurement from experimenta cels
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Exceptiona Hectrochemica Activities of Amorphous Fe-B and
Co-B Alloy Particles Used as High Capacity Anode Materias

WANG Yadong, Al Xirrping, YANG Harrxi ~
( Department of Chemistry, Wuhan University, Wuhan 430072, China)

Abstract :ultraine amorphous aloy particdes (UAAP) of FeB and Co-B were synthesized and
tested for possble use as eectroactive anode materias. It isfound that unlike their parent ee-
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ments, the aloy particlesof trandtion metal (TM) and boron, the FeB and Co-B showed superi-
or dectrochemical activities when used as anodic materias in agueous akaine lution. The dis
charge capacitiesof Fe-B and Co-B electrodes were observed to be 1 200 mAh/g and 1 100 mAh/
g at moderately high rate of 100 mAh/ g, repectively , much higher than the theoretica cgpacity
of currently used zinc meta (820 mAh/g). The exceptional high capacities of the boride alloys
were probably due to the electrochemical activation of boron atomsin the highly digersed trans-
tion meta atoms, the better conductivity and the existence of finite ionic bond in UAAP.

Key words: Ultraine particle Amorphous dloy , FeB ,Co-B , Anode materials, High capaci-
ties dendty

References:

[1] AllenJ B, Roger Parsons, Josph Jordan. Standard potentids in agueous <lution[J]. Marcd Deker, Inc. ,
1952.

[2] Yang H X, Wang YD, Ai X P, et d. Meta Borides: Conpetitive High Cepacity Anode Materid sfor Aque-
ous Primary Batteries[J]. Hectrochemistry and Solid Sate Letters, 2004 ,7(7) :A212 215.[3] Jianyi
Shen, ZhiyulLi, Qijie Yan, et d. Reactionsof bivaent meta ionswith borohysride in aqueous solution for the
preparation of ultrafine amorphous dloy particles[J].J. Phys. Chem. ,1993,97:8 504.

[4] Muler S,Sriebd K, Haas O. L& 6Ca.4C00s: a stable and powerful catayst for bifunctiona air eectrode
[J]. Bectrochim. Acta, 1994, 39:1 661.

[5] Ravikumar M K, Bdasubramanian T S, Shukla A K. A nicketiron battery with roll-compacted iron dec-
trodes[J]. J. Power Surces, 1995, 56 :209.

[6] Joint Committee on Powder Diffraction Standards, 30 443.

[7] Joint Committee on Powder Diffraction Standards, 39 1346 ,39 0238

[8] Eberhard Amberger , Anorganische Chemie, Walter Sumpt. Gmein Handbook of Inorganic Chemistry , 8th
edition[M]. Heiddberg: Soringer - Verlag, 1981. Supplement Vol.2 ,82.

[9] Vdgeeston P, Ravindran P, Ravi C, et d. Hectronic structure, bondirg, and groundstate properties of
AIB2-type transtionrmetd diborides[J]. Phys. Rev. B, 2001 ,63:045115.



	Exceptional Electrochemical Activities of Amorphous Fe-B and Co-B Alloy Particles Used as High Capacity Anode Materials
	Recommended Citation

	tmp.1677736204.pdf.wH1UY

