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Abstract

Five different processes were selected and tested to find an useful method of
manufacturing Fe-Ti type electrode. Initially, FeTi alloy was prepared by melting in
plasma arc furnace and then powdered for shaping. Electroless Ni plating on these
powder particles before shaping improved the discharge characteristics. The effects
of heat-treatments on the electrode characteristics were also investigated.  The
discharge capacities of electrods were increased with the increasing heat-treatment
temperatures. When heat treated at 1000C after shaping, the best results were
acquired in the discharge capacity and cycle life.
heat-treatment were appeared to be crucial for the performance improvement of FeTi

type electrode. Fe-Ti-Mn electrodes were prepared according to the process suggested

Both electroless Ni plating and

in this study and tested to verify the promising effects of that.
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Table 1. Sample preparation method

A B C D E
AM AM AM AM AM
shaping | Ni-P Ni-P Ni-P Ni-P
electrode| shaping H.T shaping | shaping
electrode| shaping H.T H.T
electrode |electrode{ Ni-P
electrode
TableZ. Conditions of Ni
electrolessplating solution
[ s
NiCl; - 6H20 30g/1
7—8| 75~s5T NaH:PO: - H:0 20g/1
NH4Cl 42g/1
NazCeHsO7 - 2H O 71g/1

Raw Matenals(Fe, Ti, Mn)

I

Arc Melting(A.M)

Pulverize(-325mesh)

T

Eloctrode preparation

- Ni electroless plating(Ni~P)
- Shaping

- Heat treatment(H.T)

|

Cycle test

1

Analysis(XRD, SEM, EDS)

Fig. 1 Experimental flowchart
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Fig. 2. X-ray diffraction patteraction of FeTi
powders

a) arc meltion sample

b) Ni electroless plating sample
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Fig. 3. EDS analysis result of Ni

electroless plated FeTi powders
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Fig. 5. Discharge curves of FeTi
electrodes prepared with a) non-treated
powder and b) Ni electroless plated
powder(discharge rate : 10mA/g)
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Fig. 4. SEM Micrographs of FeTi and FeogsTiMno.isPowder

a) pulverzed FeTi powders(x200)
b), ¢) Ni electroless plated FeTi powder( X 200, *2000)

d) pulverzed FeossTiMnois powders( x 200)
b). ¢) Ni electroless plated FeossTiMno.s powder( x 200, % 2000)
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Fig. 6. Discharge curves of FeTi
electrodes using powders heat-treated at
1)400°C, 2) 800C and 3) 1000°C before
shaping(discharge rate : 10mA/g)
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Fig. 7. Discharge curves of FeTi
electrodes heat-treated at 1000C after
shaping(discharge rate: 20mA/g)
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Fig. 8. Discharge characteristics for

Fei «TiMnx electrodes heat-treated at 100
0C after shaping(discharge rate: 20mA/g)
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Fig. 9. Discharge characteristics for FeTi(l)
and FepssTiMngs(A) electrodes with additional
Ni electroless plating
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Fig. 10. Discharage curves of sintered TiFe

electrode at 10wt.% Ni
plating(discharge rate 10mA/g)
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Fig. 11. Discharge curves of sintered

TiogsFeMng,1s electrode at 10wt.% Ni electroless
plating(discharge rate 10mA/g)
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Fig. 12. SEM micrograph of electrode surface and EDS mapping analysis
after cycle test

a) FeTi b)FeossTiMno.i5
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