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Abstract

The effects of heat-treatment on discharge characteristics of TiFe;-xNix alloy were
investigated. The content of Ni in alloy was varied from x = 0.1 to 0.6 by each 0.1
increment. Discharge capacity change of each alloy with C/D cycles was measured.
With increasing Ni-content initial discharge capacity was increased, but at x = 0.6 it
was deceased again. With increasing C/D cycles discharge capacity was rapidly
decreased in the alloy of high Ni-content. In order to investigate the effects of
heat~treatment on cycle life, TiFeosNios alloy having maximum initial discharge
capacity. was heat-treated at various temperatures in the range of 700 ~ 900C and
tested. The loss of initial discharge capacity was appeared at all temperatures, but
cycle characteristics of the alloy was improved. The electrodes heat-treated for |
hour in the range of 700 —~ 850C showed good recovery of discharge capacities
through repeated cycles, and from SEM observation results these were considered as

- 135 -



0
H>
LU
0x
0
i

1 hour in the range of 700 ~ 850°C showed good recovery of discharge capacities
through repeated cycles, and from SEM observation results these were considered
asbeing due to increased electrode strength and small loss of porosity during
heat-treatment. The electrode heat-treated for 1 hour at 900C showed poor discharge
characteristics because of low porosity.
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Fig. 1. Experimental flowchat
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Fig. 2. XRD diffraction pattern of TiFe;-xNix
powder
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Fig. 3. EDS Mapping Analysis
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Fig. 4. Changes of discharge curve with Ni

contents(discharge rate : 10mA/g, Room
Temp.)
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Fig. 5. Changes of capacity of TiFel-xNix
heat-treated with cycle(discharge rate :
10 mA/g, Room Temp.)
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Fig. 6. Changes of initial capacity curve with
Ni content

AT, 53 =71 BAEZFe] s 5
TiFeosNios &5 °] AtolEol mE HHEHF
o #a7h 7H A deEidz Ao ol @
42 Nig FAH =83t Azxd dF
of the ol YoM FAE vyt Y2
o HAYg EMYE 7t AtolE BAE
A7 AHE 2P v Yo

:l— Heat700T
@ — Heal800T
[—a— Heal850T
40k g Heat900T

8
Ll
L]

Capacity(mAh/g)
=
N\ \\
/

[ vy
o0 L '____'_"_/v'/ ~~
40 b
e 1 1 1 e i 4 1 A.
] 2 4 [] s 10 12
Cycle Number

Fig. 7. Changes of discharge capacity of

heat-treated TiFe(0.5Ni0.5  electrode
with cycle
160
el e
%’ 120
§ 100
g’ 80 |
(8]
80 |
R 750 20 P 00

Temperature{T)

maximum discharge
TiFe0.5Ni0.5

8. Changes of
capacity curve of
electrode with temperature

Fig,

- 139 -



02
H
L
o
o>

Fig. 9. SEM micrograph of non-treated and
heat-treated TiFe0.5Ni0.5 electrode
(a) non-treated (b) 850°C

SEM micrograph of heat-treated
TiFe0.5Ni0.5 electrode at 900C

Fig. 10.
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