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high reversible Lithium intercalation-Charge/discharge
cycles
* slable in contact with candidate electrolyte

# avoid co-intercalation of solvent.

EXPERIMENTAL

Coin celis of 2016 size were fabricated as indicated below:
*  Anode:Lithium Metal
*  Cathode: LiCuj osMn, 45O,
LiCup 45C00 50,
*  Electrolyte:. 1 M LIASF in EC:DEC
*  Separator: polypropylene‘sheet

*  Testing : Galvanoslatic cycling

Synthesis of doped cathode material

Among ihc various cathode materials doped cathode
materials play u vital role in rechargeable lithium batteries.
These materials could be prepared by using thermal methods
by mixing a stochiometric quantities of the corresponding
salts and subjecting a resulting mixture to the thermal

treatiment.

Synthesis of LiCuj,.Mn, .0,
The cathode material LiCuygsMn, 4O, was prepared by
thermal methods by mixing a molar ratios of
LY(CH,CO0)2H,0. Cu(NO,),.3H,0 and Mn(CH;COO),.
4H,0 according to the desired stoichiomelry the composite
salt mixture containing the following quantity of the material
Li(CH,C00).2H,0——5.101g
Cu(NO,),.3H,0——0.6¢
Mn(CH,CO0) 4H,0——12.2g

The above materials were heated in a furnace at 1073 K for
3 days and it was then subjected to 10 hr pulverization.

Synthesis of LiCuyCO 40,

The synthesis of cathode material LiCu (sCOy 450, was done
by thermal methods by mixing molar ratios of LiOH.H,0,
Cu(NO,),.3H,0 and Co(CH,COO0),.4H,0 according to the
desired stoichiometry. The composite salt mixture was
containing the following quantity material.

Co(CH,C00).4H,0——11.8311¢g
Cu(NO4),.3H,0——0.6¢
LiOH.H,0—-2.1¢

The materials were mixed and heated in a furnace for 1073 K
for three hrs and it was pulverized for 8-10 hours.

TABLE I: Comparison of the observed XRD data
(LiCuyysMn, s0,) and the standard table

26, d, A d, A h Kk !
187160  4.752 4.7369 1 ! }
217502 4.115 40828 2 0 0
363392 2481 24702 3 1 !
380122 2.376 23653 2 2 2
44.1879  2.058 20479 40 :
48.3629 1.888 18804 3 3 ]
58.5050 1.584 1.5763 5 i i
64.2889 1455 14477 4 4 0
67.6005 1.391 13846 S 3 1
68.8972 1372 13617 4 4 2

RESULTS AND DISCUSSIONS
XRD studies

The prepared samples were ground well and x-ray diffraction
studies were carried out on the synthesized product,
LiCugsMn, 45O, to monitor the phase purity and structural
nature of the prepared material. The Table T provide the
indexing of the peaks assuming a face centered cubic
structure. The lattice constant of the single-pnhuse product
was found to be a = 8.19 which is very close 1o the literature
data a = 8.23 A

Similarly, XRD analysis was carried out on the svnthesized
LiCug5C0O; 950, to monitor the phase purty and siructure
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Fig. 1: XRD spectrum of LiCuy ,5Co, 950,
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Fig. 5: Thermal spectrum of LiCuy osMn, 450,

CONCLUSION

LiCuyosMn, 450, and  LiCuy,CO, 40, powders were
prepared and cathodes for Lithium rechargeable cells were
made from them. 2015 type cells fabricated using Lithium
anode. the prepared material, in an electrolyte comprising of
1 M LiASF, in 50% EC/DEC, employing a polypropylene
separator. Charge discharge characteristics suggest
improvement in cycles by doping. The improvement of cycle
performance in LiMn,0O, was obtained at a slight expense
of capacity, which is attributed to the stabilisation in the
spinel structure by doping and the small volume changes
during the extraction-insertion of Iithium. This work suggests
that it 1s possible to fabricate Lithium rechargeable cells
using copper doped cathode material.
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Fig. 6: Thermal spectrum of LiCu; ;sCo, 450,
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