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Introduction Experimental [6.7]

High energy and power density lithium ion batteries (LIB) are extensively being studied for their N> — -
potential applications in portable electronics and hybrid/full electric vehicles as well as for their atmosphere Titanium(1V)butoxide-
ability to store solar, wind and other renewable energies with high efficiency!*l. LiNi, sMn; :0, (LNMO) T ethanol solut|onl,
attracts attention as a high voltage cathode material (4.7 V vs. Li/Lit) with good capacity (147 Hydrolysis: —1:'i—OR+H20—»—1:‘i——OH+ROH

mAh/g); having potential for high power applicationsf?2l. However, cyclic stability of LNMO still Dropwise \/\/o o\/\/
remains an issue since all cathode materials containing Mn are challenged with capacity fade ) addition
problem due to Mn leaching within commercial electrolytes!!], Introducing a shell layer on LNMO that [6] SRR (1.4 mL/h)7] /\/\O 0/\/\
is stable at high voltages can prevent Mn dissolution and increase cycle life; while also enabling good ' HaC
conductivity, if ionically and electronically conductivel3l. Materials such as Li,Ti:O,,!*l, Li,TiO5l>1 and
TiO, 4] attract attention as shell material candidates in literature, owing to their structural stability
yvithin orcglganti.c flectrolytes at high voltages, as well as their 3D Li* diffusion paths allowing good (Sigma j: drying of the
ionic conductivity. ) ) -

TiO, is used as the surface modification material in this work; synthesized using a sol-gel approach. A/;'jggf,);,ﬁ)() ggjg‘l_’c’;‘e pow‘ders
Different from previous studies; effect of different annealing temperatures (500 to 850°C) on Ti4* dispersed in ‘Tb

diffusion from surface towards the core of LNMO is investigated. Electrochemical performances are Ethanol heated to 45°C Annealing:

compared while also considering the ordering/disordering changes within the LNMO crystal structure. ethanol with agitation 500 to 850°C interval, O, atm.

Results

Zeta-potential measurements Thermogravimetric analysis coupled by STEM-EDX elemental mapping
measured in 10 mM KNO, (aq.): differential scanning calorimetry (TGA- LNMO@TiO, annealed to 500°C LNMO@TiO, annealed to 800°C
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X-Ray diffraction Electrochemical characterizations
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Conclusions

2-4 nm thick, homogeneously distributed titania shell layer is deposited on 50-500 nm diameter LNMO core powders via NH; catalyzed heterogeneous nucleation of titanium butoxide in
an ethanol environment; enhanced by electrostatic attraction between core and shell particles.

« Increasing annealing temperatures cause Ti diffusion from the surface towards the core, as well as an increase in ordering of bare and surface modified LNMO crystal structures.

« Coating and annealing at 500°C shows detectable improvements in cycle life and coulombic efficiency compared to bare LNMO annealed at the same temperature.

« Increasing the annealing temperature to 800°C for titania surface modified LNMO leads to lower initial capacity but better cyclic stability than 500°C annealed sample. However, bare
LNMO shows similar performance with 800°C annealing. Therefore, the better cyclic stability at 800°C is more dominantly attributed to increase in ordering of LNMO rather than the

surface modification and increased Ti diffusion towards the core.
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