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Abstract: The AlkMo thin film anodes for Li ion battery were prepdrasing DC sputtering method in
different conditions like deposition at room tengtare (S0) and deposition at 300°C (S1). The ihimsfwere
deposited from Aluminum target tiled with Molybdenuliscs in the ratio calculated on the basis obribigcal
sputtering vyield. The structural analysis performsthg XRD had confirmed the MO compound formation

in rhombohedral geometry. The compound formatios wlaserved to be evident only for the thin filmsewh
subjected to heat treatment while deposition. Tdesing electron micrographs of the samples hadated
higher porosity around 23% for SO sample and loperosity around 18% for S1 sample. The chrono-
potentiometry results of the samples in non aquetestrolyte versus Lithium counter electrode hadvwan
higher volumetric specific capacity around 197 nuh/for S1 sample. The capacity increment had been
observed for all the samples upon charge-discheygéng and the extent of increment after 25 cyétsSO
and S1 samples were observed to be 41.2% and 28s{%éctively.
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Introduction and Experimental

In most of the portable electronic equipment, i Becondary batteries are widely been deployed as
power sources. Despite the implication of nano nwlteelectrodes, the extent of miniaturization of
conventional Li ion batteries remains limited. Afstjuncture a research group led by J.B. batesNarty
dudney et al from ORNL demonstrated solid state filhin Li ion batteries which attracted remarkahtéention
in late 90’s [1,2]. The thin film batteries are wied as futuristic power source by several reseasathge to its
efficacious performance and compatibility with I@aponents. In general, the theoretical specifiacties of
the Li alloys are higher than the widely used &itbd graphite anode and slightly lesser than thellice
Lithium anode [3]. Widely investigated metal anodedude Al [4], Sn [5], Al-Sn alloy [6] and so oDespite
many advantages, the abnormal volume expansiorewh#rging is observed to be common for all theamet
anodes [7-9].Hence in this paper the inclusion letteochemically inactive Molybdenum (Mo) in to the
Aluminum (Al) matrix has been investigated with ildea of alleviating the irreversible expansionwcing in
the aluminum while charging.

The Al-Mo intermetallic alloy anode thin films wepgepared on copper substrate by DC magnetron
sputtering process. The sputtering target was dpedl by new tiling method. The stoichiometric alegs
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prepared by sputtering yield ratio calculationsMd thin film was deposited in Cu substrate. Thettgping
deposition from the target was achieved by applythmy power of 80 W and the films were coated to the
approximate thickness of 2 um. The thin film deposs were carried out with and without substragatimg
upto 300°C. The structural analysis of the proak$ié®m was carried out by Philips PW 1710 diffracteter
and the parameters were compared with standard SCREx. The morphological characterization of e f
was analyzed by using JEOL, JSM — 6460 scanningrele microscopy. The electrochemical studies ef th
thin films of area 1cimwere studied by micro autolab FRA Il in non aqueelectrolyte (1M LiPgdissolved

in 1:1 ratio of EC and DMC respectively) Vs Li foilhe charge discharge analysis was carried ol thi
potential window of 2.1V to 3V at the current deysif +100uA/cM.

Results and Discussion

The X ray diffractogram of thin film samples (i) plesited at room temperature without substrate
heating (S0), (ii) deposited at 300°C with substtaating (S1) are represented in Figure 1 asdceitident that
the deposition in room temperature has not yieldgstalline thin films of either Al, Mo or their iarmetallics.
This may be attributed to the lack of nucleatiorthia cold substrate. Whereas, the samples S1 Hevens
characteristic peak of Ao around 43.1 degrees (ICDD file No.65-1144) cgpanding to (024) plane. The
Cu substrate is observed around 50.18 degrees (Ift®Do. 89-2838) corresponding to (200) planeljoth
samples. Apart from the Mo and Cu substrate peak, another peak corresppriditMo has occurred in
sample S1.This may be attributed to the precipitatif smaller volume of Mo in AMo matrix.
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Figure 1: Structural analysis of deposited at room tempegat80) and deposited at substrate heating (S1)

Figure 2: Morphological analysis of deposited at room terapee (S0) and deposited at substleating (S1)

The scanning electron micrograph of the samplear80S1 are presented in Figure 2. From the figure,
it could be observed that all the films possessdgeneously distributed smaller grains without digant
grain agglomeration. The Figure 3 illustrates thwarge discharge cycle study of samples SO and S1
respectively. From the graph, the volumetric chaggiapacity of the samples could be calculatedetarbund
109.0 mAh/cm and 196.6 mAh/cftor the samples SO and S1 respectively. The chendadischarge capacity
are observed to be higher for S1 sample which kas kleposited in the temperature of 300°C usingtiaib
heater. It may be due to the homogeneous distoibwti Mo in AkMo matrix.
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Figure 3: charge discharge Cycle life study oMo alloy thin films

From the figure 3, it could be observed that speaharge/discharge capacity increases for all the
samples after 25 cycles. This may be attributethéogradual increase in diffusion of Li ions intdsMo
matrix. The electrochemically inert Mo decreases ¢haracteristic anomalous volume expansion of . T
percentage discharge capacity increment after 2iegyor the electrodes are observed to be arodr2de
20.4% and 21.1% for samples SO and S1 respectively.

The preparation of Al-Mo alloy thin film from thrgh DC sputtering from indigenously tiled target has
been exemplified in this manuscript. The X-ray whftion results have further revealed the crysilli
compound formation only due to the heat treatmening the deposition. From the Electrochemical &&isidt
could be concluded that the S1 sample possess rhighlametric discharge capacity and which may
corroborated to the homogeneous film formation ugeating while deposition. This work is actuatitended
to alleviate the anomalous irreversible volume @esjn of Al anode occurring while charge- dischargeles
by the inclusion of electrochemically inactive Motdenum (Mo) in to the Aluminum (Al) matrix.
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