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Structural analysis of LiNijzMn:C01,:02, Ligos NageNiz zMni:Coq:0:
and LigssKogeNiyzMnyzCo4,:0; materials synthesized by Pechini method

Fernando W. T. K. 5., Amaraweera T. H. N. G.2, Wijayasinghe 4.1

Layered tri-ransition metal oxides, spedally LiNi, z00y 58Mn, 50, (MMC 333), have bepome apromising
alternative to LiCoD, electrode material in the rechargeable Lithium-lon  Batmery (LIE). The
eledrochemical performances of NMC 33 3 mainly depend on its crystallographic strucharal properties
including lattice parameters, the unit-cell, ¢//a rato, valume, crysellite size (I, dislbocstion denstonE),
and lattice strain. This study aims te synthesize LilliysMnyz001,20z, LivsdiaecNi: ol m0eys02 and
LinseKanliszMn, 00, z0: materials and study their stractural properties. The Pachini method was
used for powder synthesiz in this sdy. The synthesized materials were charaoerized using X-ray
diffraction (XD, X-ray characterizatdon confirmed the formaton of only the Single-phase layered
hexaponal lattice (@-MaFel-ope] soucture without any impurity phaza for all these prepared
materials, [nterestingly, while confirming the formation of layered struetures, a better splitting of the
[00&)/[102) and (108)/[110] peaks appeared for LicwHemMNizsMno:sCouz0: than that of
LiMis glimy 500y 50; and LigzeMansiy oMy sCoy z0- in the diffractograms, The lattice parameters, i ie.
8 ¢ rfa, the unit-cell volume, the crysiallite size (D), and dislocaten density(§) are Z. B-Erlll{hj,.
14.2143¢4), 49629, ].M.'!?B(i‘ o T7AE e, LEES w1024 m-2, fior LiNiy zMny oCoy 205 While they are
2867504, 142317chky, 49630, 10134704R), 8506 mm 138Iw 10t mT for
Linaeaz oy sMn. 5000 50- and 2,869 ¢hy, 14.2421c4, 45641, 100.528¢8s), 123,38 nm, 0.606 =
10%4 m~= for LigecKnosMiy olMny 500 z0- respectively. ITisalso chserved that the latee parameters,
the unit-cell volume, £fa, and the crystallite size are increzsed with the substinotion of Li+ by Na- and
K-, [t may be due to the radii of Na- and K~ are biggerthan that of Li- and that will pave the way for
increasing the interlayer space of the substimted materials with the substimdon of bigger ions. The
cfa rato comsttutes a direct indication of the cation mixng, LizscMageMNiyzMnz00y70: and
LinscKossMivaMnialoyalz exhibit higher cfa’ values than LiMNi:aMBisCous0s supporting the
observation that the substtuting bigger ions such as Ma- and K- info LiNi, 5Mny 5Coy 50; suppresses
the catdon mixing and forms a well-defined layered structure, The micro-strain caloalsted for the
].iN:i:.'IHEI:.':EDmﬂ:. [.in.v:NannJ«liu.-:Hu:.-:Cm—.G:. and Lhi&(u.ut[‘]lk:]hk{ﬂ:nl]: are 138 lﬂt“.
2,17 x 103 and 1,46 x 10-7, respectively. This imphes a slight difference in the crystallinity of the
materials, as the micre-strain was shghtly affected by substtuting Na- and K- Crystallite size (I was
7745 nm, 8506 nm, and 1ZB3E mm for LiMNisMn, 000202 LinscNapedNiyeMn,Coyz0: and
LigackagsMiy aMny 500y 705 respectively. It exhibits an increment of aystallite size, indicatng a
lowering of the disleeation density with the substinttion of bigger ions. Altogether, this study reveals
that substituting Li- with bigger ions of Na- and K- is improving the strortural stability of NFIC 333,
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